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Igneous Rocks endowed with Movement 661 
Gatlenkamp and Co Ltd , Catalogue of Flectric Furnaces, 
i8« List of Students Rilsnces and Weights sto 
Galloway (Prof W ) The Fyi^ fish 376 
Gairdiner (Prof J Sunley) The Reparation Act and the 
Cost of German Publications, 359 West Indian 
Zooh^, 839 

man (Dr S ), elected a Foreign Member of the Linnean 


E ), and C L Abemethy, Heats of Combustion 
and Formation of Nltro-compounda Part I , icg 
Garnett (J C M >, Education and World CitiseniKlp An 
Essay towards a Science of Education 386 , The Uni 
versitles and Terhnologlral Education 650 


Garrard (Major A ), Motorcar Headlights Ideal RaqiutrtK 
ments and Practical Solutions, iiB 
Garrett (J G ), appointed Lecturar and Demonstrator in 
Muie SurvMlng m Birmingham Umversity, 90 
Garsung (Prof. W), Friendship (To T H R ), S94{ 
Haeckd’a Biogenetlc Law. (as 
Gaselee (S ), Cociperattve indcxmg of Periodical Literature, 
8S> 

Gask (Lilian), Betty and Bobtail at Pine-Tree Farm, 41 
Gaster (L), elected Honorary General Seoetary m the 
British International Association of Junmalists, 34a 
Gatehouse (T E ) [obituary], 313 

Gatenby (Dr J B), app^ted Professor of Biology In 
the University of Rangoon, 411 
Oates (Dr R R ) appointM Professor of Botany at King’s 
College, London 44a Muutlons and Evolution, 636, 
714, The Genetics of Sex 471, The Inheritance of 
Aewued (^racters, 89 

Gates (S B ), Pure Mathematus for Engineers, s pans, 

Gault^tM ), and R Weick, Additional Properties of the 
Ketocnolic Double Linkage, 799 
Gebien (H ) The Tenebnonldis, 413 
Geley (G ) translated by S de Bratb, Prom the Unconscious 
to the (^nscious, 71s 

Gemmill (W), appointed Assiatant Lecturer on Clinical 
Surgery In Birmingham University, 90 
General Electric Lo Ltd , Research Staff of the, A Method 
for the Micio-analysis of Gases by the Use of the 
Pirani Pressure Gauge, 477 

Ghosh (Prof P N ), Young’s Interference Experiment, 36a 
Gibbs (Mim L S ), The Pnytogeography and Flora of the 
Mountain-summit Plateaux of Tasmania, 347 
Giblett (M A ) Some Problems connected with Evapora 
tion, 541 

Gibson (P I C ), appointed a Demonstrator in Pathology 
in Manchester University, 507 
Gibson (Dr W ) Coal in Great Britain 38 
Gilbert (Dr G K ) Hydraulic Mining Debns in the Sierra 
Nevada, 404 

Gilchrist (Miss Elisabeth) Ihe Utilisation of Solid Caustic 
Soda and the Absorption of Carbon Dtaxide, 639 
Giles (A W ), The Eskers in the Vicinity of Rochester, New 
York S 33 

Gill (Brevet Lt Col C A ), The Rdls of Meteorology in 
Malaria, 791 

Gill (EL) The Annular LcIidk sis 
Glangeaud (P ) The Farthquake of October 3 1930 94 
GUsgow (A G ), Gift to I eeds University, 604 
Godard (H ) Observations of the Reid Comet, s86 
Observations of Wlnnccke s Comet, ipiab, 414 
Godlee ffilr Rickman J ), Six Papers by Lord Lister with 
a Short Biography and Bnlanatory Notes, 333 
Thomas Wharton Jones, F R S , 839 
Godwin Austen (I t Col H H ) Mount Everest 137 
Goldsbiough (Dr OR), The Influence of Satellites upon 
the Form of Saturn’s Ring, 445 
Goldschmidt (Prof R ), The Detemmatlon of Sex, 780 
Goodarre (W ) Study of the Moon’s Surface, 835 
Goodnch (Prof E S ), elected Linocre Professor of Zoology 
and Comparative Anatomy In Oxford University, 766 
Gordon (J W ), Meteors on the Moon, 334 
(jorgu (the late Surg -Gen ), pro p os e d insbtute forTropical 
Diseases in Panama in Memory of, S77 
Goris (A ) and C Vischniae, The Alkaloids of Valerian, 383 
(G ), The Calculation of the Coma, 386 
^ (P A ), Highways and Byways in Northumbria, 

Gramont (A de). Spectra of Quantitative Sensibility of 
Silicon in Fused Salts and in Steels, 703, and G A 
Hemsalech, The Conditions of the Emission of the 
Spark Lines the Electric Arc, 799 
Granra (R F ), (Jbaervatkms of the solar Eclipse, 347 
Grasri (Prof 6 B ), elected a Foreign Member of the 
Unnean Society 369 j Can AiHqphales Propagut' 
Malaria Directly?, 354, Life of Anqidieles, il , ley 
Gray (Prof A ), Matter and Uotu »^ . Sir J j Thomson’b 
Elements of the Mathematical Theory of Electrldlar and 
Magnetism Fifth edition, 647 
Gray 0^, The Mechanism of Ciliary Movement, 190 
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Heawood (E ) The World map Bafort aad Alter MagaUan a 

Suggeitloni for CoKiparatioa betwaan Fraocfa 
and Britbh Muaeum Curatora ^ 

Haim (Dr A.), Hm Wrfgtat o( Mountama 469 
Hdaoa Victoria (PrinccM) Vialt to Leada Umvaraltjr, laa 
Haftiptinna (A dri Tha Law ol Faraday, and tba Acte 
of the Stet Etactric Diacharga on the Metallic Ozidea 

Haolmon (J ) and M Ongley Geology of the Oaboma 
• and WhaUtutu Sub^vlaiona N Z 818 
Hatidetac^(|B ) The Scaphopoda of the Baatam Coaat 

HandwMM^ jV'ptol H R Haatf A Contribute to 
the Thernodynamlcal Theory of Exploaoni wy 
Hwdaraon (Miaa Margaret) The Structure and Sapeopfay 
liam of the Pyrolacem and Monotropacm in Relation to 
tha Ericaoem 765 

Hanriot (M and Mma B ) The Double Refraction of Com 
praaaad Glaaa, 607 

Hanroteau (Dr b ) Lea Etoilea Simplea ^3 

Henry (D C ) appointed Lecturer in Chemiatry In Man 


(War) Committee 180 Oceanographic Raaaarrh 17a 

Harford (Miaa May A. B ) appointed Lecturer in Claaaieal 
Archaeology in Mancheatar Univeraity so? 

Haron-AUen (E) Phenomena ol Intelligence m tha 
Protoaoa 4^ 

Karpin (R ) Ongm and the RIU cl the Reaerve Calla 
of tha General Cavity m PtrtntTtu ctUtnftfa and P 
fttc 768 

Herronn (Prof B b ) and Prof E Wilton The Magnetic 
SuamptiUlity of Cartah Natural and Artificial Oaklet 
ia6 

Herachel (Col J ) [death] 486 

Hanfeld (Miet Gertrude MA) awarded the William 
Gibaon Retearch Scholarvh p for Medi el Women 540 

Heat (Prof A F ) Scurvy Pe«t and Preaent 713 

Hewett (D F ) and C T Lupton Anticlinei in the Bighor 
Batin, Wyoming a 16 

Hewlett (Prof R 1 ) and Dr \ T Nankivell The Prin 
dplea of Prevent ve Med c ne 676 

Hey (W 11 ) appo nted Lecturer n hyttematic Surgery n 


I Holdadahl (O ), The Zoned ConcretlpM df tldcHa In tE| 
Miywaium lamaafnne of Durham, 795 
HoUaaSr (Dr B J, In Search of ^ Spnl and M 
Metenlam of Thought E n w te and Oooduot a eala,^ 

HoU^(Prof A F), edited Iw Dr A J Walker naaiat|d 
^ Dr O B Mott, A Tegrt4o^ of Organic Cbemietry 
Fifth Bngliah edition 31* 

Hollingworth (S E ) elacM to the Harkneaa ScholaraUp 


B (^anduridge Umreralty 57a 


HoUit (DrT N ) and othert Speechet at the Preewtate 
of the John Frlta Medal to ^ Robert Hadfl^ *94 
Holloway (Dr J B ) The Structure of the Prothanbe In 
Lyoopodaim 151 

Honda Matauahita and Idei Cauae of Quendiing Cradtt 
in Steel 334 

Hood (G F ) and Major J A Carpenter A Textbook of 
Practical Chemiatry 708 

Hopkint (Prof F G ) elected to the Sur WUUam Dunn 
Profeaaorthip of Biochemlatry m Cambridge Univendty, 

*84 

Hopkinaon Bertram The Scientific Papera of CoOeeted aad 
Arranged by Sir J Alfred Ewing and Sir Joeeph 


Hepburn (Dr T S ) and Dr E Q St John The Activt | 
Digeetlve Agent m the Liquor accreted In the Pltchera j 
M N^pentboo 764 I 

Herbert (D A ) Tim Mode of Aacent of Waterfalla by tha 
NarroaMnoutbed Lamprey 436 1 

Herdman (Prof W A ) F nal R^rt of the Grain Peata 
(War) Committee 180 Oceanographic Reaearth 17a 
He^ord (Miaa May A. B ) appointed Lecturer in Claaaieal 


Horat (Dr C 1 van der) Madra^ana AgaricUda, 413 
Horwood (A R ) A New Britlah Flora Brltlah 
Flowera in their Natural Haunta (In Six Vohimaa) 
Vola I and II aya The Outdoor Betaniat agy 
Hottftoun (Dr R A) Young a Interference Expenment, 
a6S 

Howard (A ) Agr culture m India 58 
Howard (Dr L O) Annual Report of the Entomtdoglet 
to the U S Department of Agriculture 343 
Howe (J Alien) Stonea and Quamaa ^3 
Howorth (Sir Henry H ) Tranaccnmtal PremuMa in 
Sctence 9 

Hoy (C M ) The Game Laws in Auitralia 435 
Hudaon (A E L) Auroral Diafday 359 
Huebner (Prof J ) Dyea and Dyeing 401 


1 Hughes nV E ) The Forma of Electio4epoaited Iron end 
the Effect of Acid upon ita Structure Part 1 Deposits 
I from the Chloride Bath 353 


Hlckaon (Prof S J ) Some Alcyonar a ui the Cambridge 
Museum 189 Tbo Neglect of Sc enoe 779 
Hiem (W P ) A New Spi et and a New Variety of 
Diospyros 640 

Hilger Ltd (Adorn) Catalogue of Optical Inatrunvenis 735 
HiU (Prof A V) The Energy mvolved in the Electrc 
Change in Mu^ and Nerve 317 
Hill (G F ) Diptwa found n Ataoaation with Termites 

Hin^rof Leonard) The Peculiar Effects of Light 367 
Hilton (Prof H ) A Note on Crystal Measurement 605 
Ptane Algebnic Curves 388 The Vibrationa of a 
Crystalline Medum 189 
Hbida (Dr J I D ), robituary] 277 
HlngstMi ((^t R W G) A Naturaliat m Himalaya aio 
Hlnthelwood (C N ) and E J Bowen Influence of Phya! 
cal Conditiona on the %^oclty erf Decomposition of 


' J de Gh^ff) AtnUMidierk Refraction 743 
I (£ ) and S W Cushing Pnnciples of Mud 


Huxley g S ) Sex ratios and the Ways of MotHficate In 
Animals and Plants 116 The Flight of Flying- 
fWi 367 

Huygans (Christiaan) CBuvrea Complbtee de Tome Quater* 
rikiw Calcul dea Prohabihtda TVavaux da Matfad- 
matiquea Purea 1853-1666 4 


cal Conditiona on the %^oclty erf Decomposition of 
Certam Crystalline Solids 385 
Hirat (S ) Some New and Llttleknown Acari mostly Para 
title in Habit 333 

Hobeon (B ) The Dfteht and Underground Watv 684 
Hobson (R L ), appteed Deputy Keeper In the Dqiart- 
ment of British ABtiquu cs of the Bnt sh Museum yi 
appointed KetperJof the D««artment of Ceramics and 
Eomcw ran lw of ne Bntiah Mueenm yaa 
HoemM (Prerf R F A) Studies in Contemporary Meta 


appeiinted KiwperJof the Dtmrtment of 1 
Ettmewr anhy of ne Bntiah Mueenm yaa 
rnld (Prerf R F A) Studies in Conten 


Hoemid (Prw R F A) Studies in Contemporary Meta 
physics aaS 

Koganh (D G ) Hittlte Seals With particular reference 
to the Arinnten Cedleete 70 


ibbotaon (F ) T^ Chemical Analysis of Stoabworks* 
Materials, 741 

Ibba (T L ), Some Bxperlmeiftt on Thermal Dlftite, 31S 
Idrae (M ) Buertinental Studies on Hoveruig FEgbt, 446 
Ijlma(Prof IT^tnary] ayy * ^ 

lUmr^orth (S R) Apparatus for the Testing of Dost 
from Coakninee 87 

Imms (Dr A D) leb erf Wight Dieeeae In Hbae Bees 
a83 Tha Lae and Shellao Industiy m InfUa* 797 
Inffe {very Rev ^ W R), Social DegeiMnmSi, 4|8( 
The Road to Rum aad tba Way Outyed 
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Jade (R L), Thh Salt and Gypram Reaourou of South 
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of 01 

* D (H G), appointed Reader in Zoology at Pirkbeck 


_ , -Mbk Start, aiy 

. r <mf F M), Laeturee on the Principle of Sym* 
me^ and Iti AppUcationt in all Natural Sdencee 
Second (atunnenM) edition, too 
Jameeon (Dr H Lyiter) The Japaneee Artificially induced 
Pe^ 39 ^ 

Japan Clhe Craera Pnaee of) eonferoMat upon of an 
Honorary Degree by Cambridge Univereity 411 , l^it 
to Greenwich Obtemtory, 369 
Jarry^Dedogee (R ) Study of the Bright Martian Areaa, 
607 

Janna (Florence E ). The Hydroldt of the Wettem Indian 


Janch (L ), ^e Electrical and the Mechanical Methodt of 
connecting ttm Propellert of a Ship with the Steam 
Turbmee, 734 

leant Q H ) Cotmogonj and Stellar Eedutloa, 5(7, ^ , 
Relativity and the Velocity of Light 40, 169 The 
I^amieal Theory of Gatet Thirn edition. 604 , The 
Mathematical Theory of Electricity and Magnetlim 
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Fourrit edition. 133 
(Dr H ), ^ J 


__ „ Aceelerationt of the Sun and Moon 

Certain Geologleal Effeete of the Cooling of the 

Earth, 443 The Concept of ' Space ” In Phyalct, ady 
The Phytical Statue of ‘‘ Space, ' 394 Uniform Motion 
In tile dBther, 747 

Jdlim (Lord) and others. Speeches at the Openmg of the 
Cawthron Institute, Nelm, 435 668 
JenUn (Prof C F), and D N Shorthoae, The Totil 
Heat of Liquid Carbonic Add 41a 
Jenkina (Rhm) The Rise and Development of the Sussex 
Iron Industry 340 630 

Jenneas (D ), and the late Rev A Ballantyne, The Northern 
D’Entrecasteaux in 

{ earett (F B) Industrial Research lai 
oerg (W L G) Visit to Europe to Study the Present 
Sums and lendencles of ■ 

Johnsen (A ) and K Rahbek 

of an ElectrosUUc Pnna|de 439 
Johnson (C M L Rapid Methods lor the Chemical Analysis 

of Spedat *'* — '' -■ 

Graphites 

sjohnson (Prof T), and Miss J . . - 

Dewalguea in the Cora of the Bore made at Washing 
Bay, Co Tyrone, 477 The Occurrence of a Sequoia 
at Waihlng Bay Cki Tyrone, 6 m 
J ohnson (T B), A J HU, and E B Kdsey, Alkyl Amides 
Of fse-Thlocyanacetic Acid, 94 
Johnaon (W Bj, reelected a Univernty Lecturer m Moral 
Sdenee in Cambrkte University 474 
Johnatan (Sir H H ), Sport and Aomlniatration in Central 
Africa, S18 Tba Man Who Did the Right Thing A 
Romance of East Africa, 486 
Jolaaud (L ), A Deep Boring Demonstratea the Exist 
enoa of Transported StraU m Northern Turns, 447 
JdU^ (f )> A Ph o tographic Method ef Regtsterlng^wmi 
cal tUicrions aocaami|uiied by a Varfetioo In masure 

t , and Bouvkr, The Rcvarsibflity of the Raactica 

^^^rh a^riiolofpr a ffphys^ Geof^aphjr of the Wo 



m Mot^ »54 

Theory of Colour Vtslan, 317 , 
I, SdentUe Raseerch, 657, ^e 


ffndpal of the 


Jones (Chapman), The Sir WUUam Abosy Meoiortal 
Ledure, 66a 

Jones (E ), appointed Lecturer m Engmeermg m Man- 


chester University, 6fo 

“ d), Hun 

- ,, , Stellar M^itu 

mlnation, 143, 173 aos The i 


Jonea (Prof F Wo^), Human and Other Tails 487 
Jooea (H Spsncer) Stellar M^itute and their Detar- 


pllcation of Inter- 


, ..J Appllci 

ferenoe Methods to Astronomy, 605 
Jones (L A ), and C E Tawlces, The Action of Photo 
gr^hic Reducers on the Itnagea Produced on Devdop- 
ment Prmtlim Papers, 344 

{ onee (Prof O T), The Valentian Series 330 
ones (W J ) aiMmtod Professor of Chftnistry in the 
University of South Wales and Monmoutiudura, 

57a 

Jonas (Prof W N ) and Dr M C Rayner, A Text book 
of Plant Biology, 37 

Jordan 0 B ) Neu for Makug Models of Simple Ciysul- 
forms 794 

Joumiet (E ) The Case of Pouicard in the Theory of 
Elasticity, 30 

Joiirdaln (Rev F C R ) To lead a Biological Expadltmo 
to SpltAergen, 314 

Joyca (T A ) applied Deputy Keeper of the Department 
of Caramice and Ethnopa^y ct the British Museum, 


Kape^ (Prof J C ) and Dr P J Van Rhijn Statistics 
of Proper Motions, f*- 
Karefcm|^ R ), The S 


of Proper Motions, ^ 

~ Soaology of the Indian Tribes of 


Kaye (Dr ff W C ), and Prof T H La^ Tablee erf 
Physical and Chemical Consunte and Some Mathe 
matxal Functone Fourth edition, 364 
Kayser (E ) The Induence of Uranium Saiu on Nitrogen 
Fixation, 414 

Reartland (G A ) The Coenmon Fox m Australia a Sourca 
of Revenue, 53 


and Other Tatle 487 Human PaJatontokisDr 331 
Kdth (J ) [obituary], 31 

Kellaa (Dr AM) [death] 498 [obituary article] 360 
Keltie (Sir John S^), The Position of Geography in 
British Universities, soa 

Kemble (B C ), The Constitution of the Helium Atom 66a 
Xfenyon (Sir Frederic), Presidential Address to the Museums 
Assodatlon, Sss 

Kernot (M E ) The Present System of Education of Engi- 
neers and ArchhecU, 441 

Kerrison (Or P D ) Diseases of the Ear Second edition, 

KhJ^^rof M A R) The Fquation UVm-f, 309 
Kidd (Dr W ) Initiative in Evolution, 419 
Kidston (Or R ) and Prof W H Lang, Old Red Sand 
stone Plants, Showing Structures nm the Rbynla 
Chert Bed Aberdeenshire Parts Iv and v 38s 
Rtkudn (Baron T) [obituary article] 83 
KlUan (W) and F Blanch a Sub alluvial Sheet of 
Theraal or Mineralised Water In the Bed of the Dur 
once at Serrt Pongon 6 m 

King (Dr L V) Some New Fonnube for the Dlreet 
Numerical Calculatton uf the Coefficient of Mutual 
fnluction of Ckioxial Ckclea 736 
r (W B R), The Surface **" ’ 

CMk In the Somme Valle 
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Sydnev. xia 
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^Sl^ity of Colloid 381 
KnObwfG H h aloSS^PreaMi 
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g«K« (Allc* V ), with dupten on the Production of X<im 
u 4 Iiutnuaanutioa I7 Dr. R Knox, General Pracoee 

Koehler Fauna da France Ko i 'Echino- 

demtea, 776 

grfiW (UUe D ) The Variation of Organic Adide in the 
Courae of Anthrocyanic Pigmantatl^ 191 
Kdtug (Dr ), A New SenaltUac,^< Pinaflavol, ' aiy 


iwle of Surface Teniioo in the Phmomena of ,- 

Kiaue (Prof E H ), and Dr W F Hunt, Mineralogy 
An Introduction to the Study of Minerals and Cryatals, 

dad 

Kunhardt (Major J C G ), and Aesistant SuMeon C D 
Chltra, Eradication of Plague Infection by Rat Deatruo 

RunaWuiiti) and H Takd, The Correlation between 
the FInctuation of Solar Activity and the Terrestrial 
Precipitation of Rain, 793 

Kuna (Dr G F ), Report on Predoue Stones for 1919, 59 
Kyle (H M ), A^metry, MeUmorphoale, and Or^ of 


Laby (Pro! T H ), The Organisation of Science in Aue- 
Laeroa (A ), llhe* Mineralogical Composition of Rockallite, 
UdiHlref G T [death], 7SS 

Lafferty (H A ) The Browning " and Stem break *’ 
Disease of Cultiv-ited tlax caused by Polytpora Itm, 


n gen et sp , sm 

^ ), The Codcroach, ^65 
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Laird (Prof J ), A Study m Reiliim, saS 
Lake (P ) resippomted Royal Geonaphical Society Reader 
in Geography in Cambridge Univeistty, 57s 
Lamb (C G ) Diptera (111 ) 413 Insect Oases Venathmal 
Abnormalities in Diptera, 189 , Secondary Sexual Char 
'leters in the Diptera, with a Description of a Novel 
Type, S09 

Lamb (Prof H ) An Elementary Course ofc Infinitesimal 
Calculus Ihird edition, 775 Proposed Appointment to 
the Rayleigh Lectureship in Mathematics m Cambridge 
University, 348 and R V bouthwell, The Vibrations 
of A Spinsinff DiPCf 3x8 

Lambert (P ) The Use of Polarised Light for the Examma 
tion of Old Pictures, 607 

Lament (Mhs Augusta), The Development of the Feathers 
of the Duck during the Incubation Period, 639 
Lamplugh (G W ), Ihe Junction of Gault and Lower Green 
sand near Leighton Buszord, 476 , C B Wedd, and 
J Pringle, Iron Ores Bedded Ores of the Lias, 
Oolites, and Later Formations m England, 361 
Lance (R ), An Anbcryptogamic Product, 447, The Uee of 
Coloured Screens for Fighting against CryptogamK 
Diseases of Plants, 447 

L a ndon (J W ), blementmy Dynamics A Textbook for 
Pngmeers 134 

Landtman (Dr G ), The Danmo , or, Protective Figures of 
Houses m New Guinea 116 

LoneClavpon (Dr Janet E ), The Child Welfam Movement, 
UiVt(PKrf V von), [dmith], 597 

lamgdon (Prof S ) The Early Chronology of Sumer and 
Egypt and the Simiiianties of their Culture, 31* 
^^^"and oVv^^k ^ **®**'’* ***** **" ** Walking 
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St Mary's Hosp^ Medical School, 700 
^gmuir I ), The “ Cubical ” Model of the Atom, 310 
Laaksstsr ^ E Rv). A Great Giver, a A Rems^te 
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Laporte (M ), Th« Msasorement of the Mobility of 
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Economics in the United Provinces, India, 407 
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Decompositions end their Gra{ditcal Representation, 6s 
Lsckie (Dr A J ), Jupiter's Four Great SateUitss, 663 
Lee (Lovd), Gift of an Estate to the Nation, 499 
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Raasay, and North East Skye 11 
Lee (W T), and F H Knowlton, 1 
logy of the Raton Mesa and other B 
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Lees (Lt Col E r W ), The Proposed IntemaUanal Air 

Legendto (f^ and A Oliveau, The Rih of the Domestic 
Rabbit ui the Attraction and Nutrition of AnofAsles 
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Leggett (B ), Wireless Telegraphy With Special Refsrsaos 
to the Quenched spark System, sqo 
Legrand (M) The Fstinution of Maltose and Lactose in 
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Leighton (A E ) The Applications of Physical and Chemical 
Science m the Great War, 443 
Lemotne (G ), The Mutual Reaction of Oxalic Acid and 
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Le Rolland (P ) llie Deviation! from the Law of las- 
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Le Sueur Yh R ) [obituary articis], 658 
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Levy (Dr H ) The Cmmon for Stable Flow of a Fluid hi 
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Sulphate on the Sporae at, A. Sartory and P. BaiUy, 

Aitr^^: Or. C. Singer, 771 ; The Medisival Attitude 
toward, particularly m E^and, T. O. Wedal, 771 


ASTRONOMICAL NOTES. 

Cornett : 

Pone-WInneclte’e Comet, 55; New Comet, ipeia, 119; 
Pon»-Winii«ck«’i Comet, 153: Comet Reid ipaia. 
153 ; Diecovery of Pone-Wlnnecke’e Comet, Prof. Bar- 
nard, aiy; Reid’s Comet, Mim Vinter Hansen, aiy, 
Pons^Winnecke's Comet, 247; Reid’s Comet, M. EbeU; 
W. P. Denning, *47; Reid's Comet, 311; Neujmin 
Comet, 34S , Pons-Winnecke’a Comet, 345 ; A New 
Comet, i^ie, 373: Reid’s Comet, 373; Pons-Wln- 
necke’s Comet, 373; Dubwgo’s Comet, Dr. Steaven- 
son, 405 , Pons-Winnccke’s Comet, Prof. Craerford and 
Miss L^, 403; Pons-Wmnecke’g Comet, W. F. 
Dennmg, 438; Oimets, 471; Poiis-Winnecke’s Comet, 
G. Merton , W. F. Denning, 601 , Search for Meteors 
from the Pons-Winnecke Radiant, Prof, Barnard , 
R. G. Chandra, O94, Detection of Encke's Comet, 
J. F. Skjellerup, 825 


Variable Stam, Dr. }. G. Hag^^5tf; Tbe V^Aiae 
Nebula in Corona Austi^is, & K. Shawl >ta4: 
Statistics of Proper Mothme, Prof. J. C Kafrim and 
Dr. P. T. van Rhijn, 694 : Meosureoant at the Dia- 
meter of Aretunie, F. G. Pease, n * ; Variabk ’Starsi 
Miss' Cannon; S. Williams; C. Hoffmeister, ytaf; Mr, 
Flint’s ParnUaa ■Observatians, 759; The DistAcas of 
the Globular Clusters, Dr. H. Shopley and Prof. H. D. 
Curds, Us 


The Accelerations of the Sun and Moon, Dr. H. JeSr^ra, 


Ihe Date of Easter, 34 , A Simplified Calendar Reform, 
Rev. E. Fanfani, 88; Another Investifadan of the 
Einstein Spectral Shift, A. Perot, 18a ; Eclipae of 


Calendar Reform, Prof. R. Biiire, 634; Aurorss at a 
Height of 500 km.. Dr. C Stntmer, 6d3; Bright 
Object near the Sun, Prof. Campbell, 759, 793 


Detonating Fireball, W. F. Denning, 153 , Recent 
Brilliant Fireballs, W. F. Dennmg, i8a , The Meteoric 
Radianu of June 25-30, VV. F Denning, 535 ; Recent 
Meteors, VV. F. Denning, 634; Ihe August Meteors, 
W. F. Denning, 694; 'llie August Meteone Display, 
VV. F. Dennmg, 793 ; The Recent Meteoric Display, 
W. F. Denning, 825 

Observatories : 

Brasilian National Observatory Annual, 1931, 119; 

Stonyburst College Obscivatoiy Report, 503, Report of 
the Kodalkanal Observatory for 1920, 535; The Cape 
Observatory, Sir JO!>eph 'Larmor, 601 

Planets : 

The 1920 Opposition of Mars, £. C. Sllpher and G H. 
Hamilton, 24; The Rotation of Venus, Prof. W. H. 
Pickering, 88, Rc-appejraiice of Saturn’s Ring, A. 
Danjon and G. Rougier, 119; Theory of Jupiter ’a 
Satellites, Pi of. Sampson, 405, Occultaiion of Venus, 
566; The Figure of the Earth, Prof. T. J J. See, 
601; Ihe Mmor Planet EiOk, F. E. Seograve, dfo, 
Jupttei’s Four Great Satellites, Prof. W. de Sitter; Dr. 
A. J. Leckle, Displacwnent of Unee in the 

SMCtrum of Venus, Dr. C. E. St John and S. B. 
Nuholson, 725; Planetary Photography, E C. Sllpher, 
735 ; Continuation of the Ephemcris of Eroe, F. E. Sea- 
grate, 793, Study of the Moon’s Surface, W. Good- 
acre, 825 


Ancient Sur Maps, Dr M. Schdnfeld, 34; Two Nebulas 
with Unparalleled Velocities, Prof. V. M. Sllpher, 55 ; 
Nova Aqulhe III., C. P. Butterworth, 18a; Double 
Stars, J. Jackson, st7. Fixed Calcium Lhtas in Early 
T^ Stars, R. R. Young, 147; 1646 Spectroscopic 
Parallaxes, W. S. Adams, A. H. Joy. G. StrSmberg 
and C. G. Burwell, 381 , A Catalogue of Rx^ 
Velocitiai, J. VoAti, a8i ; Phofographic Cotalqgm at 
the Globular Cluster Messier 15, Rev. H. E. Macklln, 
311: A Photo-eleetric Study of Algol, Prof. J. 
Stebbins, 311: The Ectipiing Variable U Ce^i, 
R. S. Duj^, 373; Speculations on tha Formation 
of Spiral Nefat^ A. Vdroanet, 438; The Cotnpankm 
of « HercUHs, R. F. Saitford, 438; Nova CygnI III. 


34, Popular, in Sweden, 535; The Ap^lcadoo of 
Interference Mediods to, H. Speooer Jooea, dSc; 
Theoretical and Deicripdve, The Elementa of, C. J. 
White. Eighth edition. Revia^ fay P. P. BladdMm, 
$U 

Athenteum Club : Dr. H K. Anderion, Prof, W. M. Bay- 
lise, and Sir William Bragg, elected Membera of the, 
&i; Prof. J. Norman ^ie and Sir W. Mtrlay 
Fletcher, elected Members of the, 313 
Atmospheric Refraction, A. MaUock, 456, Dr. J de GraaR 
Hunter, A. MaUock, 745 

Atom . The “ Cubical " Model of the. Dr. I. Langmuir, 
310; The She of the, Ionisation Potential and. Prof. 
A. S. Bve, M 

Atomic Heat of the Elements, Tha, E. van Aubel, 703 ; 
Radius, 'The, and the Ionisation Potential, Prof. 

Nad Saba, 683 ; Structure, Prof. N. Bohr, 104 ; Dr. 
Norman R. Campbell, 170; Magnetism and, Dr. A. E. 
Oxley, bca ; Symbols, Dalton and. Prof M. Delocre, 
440; Weights, Isotopes and. Dr. F. W. Aston, 334 
Atoms and Isotopes, Dr. F. W. Aston, 633 ; and Molecules, 
The Dimensions of, Prof. W.' L. Bragg and H. Bell, 
107 ; The Dimenslofik of. Prof. W. L. Bragg, 758 ; The 
Heaw, The Electronic Structara of, L. de nrottfo and 
A. DauvilUer, (>70 ; The StabUity of, Sir Ernest Kuthei^ 

Audition’ ^^rigbtson’s Hypothesis of, Dr. H. Hartridge, 
811 

Augite from Nishigatake, Japan, Prof. R. Ohoshi, 189 
Aurora Boreatie of May 13, 1430 The, Dr. C Sformer, 
671 ; Lord Rayleigh, 393 ; The, and The SimultaneMS 
Magnetic Phenomena, B. Lyot, 478 ; In the Se«Bh of 
England, The Common Occurrenee of. Lord Rayleigi^ 
137; Recent Worit on. Dr. C. Chree, 565 
Aurorts at a Height of too km. Dr. C. Stpniiar, 683 
Auroral Display, A E. L. Hudson, 359 
Australasian Asaodation, The Melbeurne Meeting tf the, 
408; 440; Rerignation of J. H. Malden of die Per- 
manent Honorary Secretaryriiip of the; E. C. Andsavs 
elected Permenent 'Honorary Seerstary ; G. H. KnObs 
elected PresMcnt of the ; Award of Medds to R. T- 
Baker and Prof. C. Chilton, eoB 
Australia, The Orgenleation of Scianoe in, Prof. T. H. 

Australian : Aoi^nals, The Cultural Anthropology alL, Sir 
BiMwin Spencer, 410; CarsMrim, RsfvMwsnielM dh. 
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No. f, V«n Irwin-Smlthk 790 ; FrMh-wMor FladdlatM, 
O. l^Pimytalr, 575; Gum Lawt, C. M. and 
otfaerf, 435; GnuMi, Certain, The Nutritive Value o(, 
Margaret H, O’Owyer, 800 ; I.e ^ doptera. Revieioa of, 
Hydd*. AntbelUbe, Dr. A. J. Turner, 640; Mueeuin, 
Sydney, New Anpointmenti at the, 434; Jfiueum 
No. 1, yrt 

Auetrlan Univereltiet, Fees in the Medical Facultiee for 
Foreigner*, *51 

AutCHXtIloidoclaaia by Cold, Experimental Reaearch, F. 

Widal, P. Abrami, and E. &iMaud, yte 
Automatic and Semi-automatic Machine, The Influence of 
the, on the Skill and Re*ourcefulne«* of the Mechanic 
and Operator, A. H. Hall, 396 

AS-Diehloroethyl Sulphide, Kefearcbe* on, DeMpine, Fteury, 
ud Ville, 478 

B. cob communu. The Enrymee of, £. C. Grey and E. G. 
Young, part li., 61 

Baooni, Hogori, 0|^ hactenu* Inedita, fate, v , Seoretum 
Seoetorum cum gloKi* et notulU ; TractatUb farevU et 
utUU ad dedaraMum quedam obbcure dicta, Fratrl* 
Rogerk Nunc primum odidtt R. Steele, 771 
Baetenai Diaeaae* of Farm Crop*, 153 
Bahama Flora, The, Prof. N. L. Britton and Dr. C. F. 
U»l«r a'« g * s 3*7 

Bakeiian Lecture, The, Dr*. T. M. Lowry and C. P. 
Auatin, 476 

Bala Country, The, It* Structure and Rock-«uece*«ion, 
Or. Gertrude L. Elle*, 158 

Balances and Weights, StudenU’, Gatlenkamp and Co.’s 
List of, 310 

Balia Wood, Structure and U*ee of, R. C. Carpenter, *79 
Barbado* — Antigua Expedition, C. C. Nutting, 8ao 
Barrow*, Excavation of, on Brightwell Heatn, near 
Ipewich, J, Reid Moir, 713 
Ba*al Qhime-rot of Wheat, 155 

Basic Slag* : Their Production and Utilisation in Agricul- 
ture, 7 

Batetela, The, E. Torday, 179 
Battery Depolarised by Air, A, C. F4ry, 30 
Baudot TcMraph, The Use of the, in WirFlM* Telegraphy, 
H. Abrauam ud R. Planiol, 447 
Been*, Whiterunner, Bumble Beee and, A. S. E. Aiker- 
maim. 8** 

Beaet and Mu in India, 805 

Beauty ud the Beavt • An Essay in Evolutionary lEsthetic, 
S. A. McDowaU, 35 

Bee Diseaee, Reaearches on, a Correction, P. B. White, 

Beer^^ientlfic and other Aspect* of, 698 
Bees and Scarlet-runner Beus, H. J. Lowe, 684, 747; 
Dieeaee in. Pathogenic Organisms in the Pollen of 
Flower* and, Hon. Col. C. f. Bond, 584 , Hive, Isle of 


dJ Casteiveoehh> Professor of Italiu: B. H. F. MiUs 
Librarian in, 474, Conferment of Degrees; ^ft by 
C. Hyde, boj 

Birth Control. Constructive, Discussion on, 69a , and Raciai 
Progreit, Society for, Dr Marie Sto^* elected Prest- 
dent of five, 8a 1 


Betfy ud BobuU at Pine-tree Farm, Lilian Ga*k, 41 
BlUe, The, Ha Nature and Inspiration, E. Grubb, 738 
KbBotheca Cbemlco-mathematica, s vol*., Complied ud 
AmMbited hy H. and H. C. S,, *94 
nairy Forma, Geometric Theory of, «., lay; 111., laS, 

Bloaiaral Locallea^*of Pure Sounds, A. Lo Surdo, 351 
Bfaxhemlstry, Btemutary Praotkal, Prof. W. A. Osborne, 

BtoiMtea] Terminology, Sir G. Archdall ReM, 165; Dr. 


Group (Stepluintu) of Shiopshire, H. Bolton, *9 
Blood : and of Sperm, Method of Individual Dlagno^ of 
the, M. Dervieu'v, S43 i Plasma of Birds, Coagulation 
of the, Tha Action irf Chloroform on the. P. NoM, 703 
Blow-pipe Copstructloa, A New Principle in, H, G. Bedcar, 

Board of Trade, Standards Department, J. E. Spears, Jun., 
appointed Deputy Waiden in succession to Major P. A. 
MacMahon, 307 

Bofar’b Model Atom and Corpuscular Spectra, M ud L. de 
Broglie, aaa 

Bombay, The Development of. Sir G. Curtis 757 
Bombu* in the Indian Plains, The Orcunrcnce of, C. Dover, 
j6a 

Bones, Conformation of, The Influence of Function on the 
A. B Auleton, 190 

Boric Acid, The Action of, on Glycerol ud the Polyvalent 
Alcohols, R. Dubritay, 670 

Bose Researri) Institute, Grut to and Work of the Ssi 
Botanical Paper* from Pennsylvania, 764 
Botuist, The Outdoor, A. R, Honiiood, apt 
Botuy . and Geology during the War Period, Work Done 
In, Prof. A. J. Ewart, 441 , College, Structure, 
Phyaiology, .tnd Economic* of Plants, Dr M. T. Cook, 
807: Descriptive, 346; for Medical and Pharmaceutical 
Students, a Text-bo^ of, Piof. J Small, 777, General, 
for Universities and Colleges, Prof. M. D. Densmore, 
69 ; Genera!, Laboratory and Field Exercises for. Prof. 
H. D. Densmore, 69; with Agricultural Applications, 
Prof J N Martin. Second edition, 168 
Bothttlia, No. I, 

Botulum, 53 

Boyle Medal of the Royal Dublin Society, Award of the, 
to Dr. G. H. Prtnybiidge, 51; Robert, Lecture, 
Sir William Bragg, 374 

Bradford Technical Crilege, Appointments at, a8, 411 
Brain Injuries* Diagnosis ud Treatment of, with and 
without a Fracture of the Skull, Prof. W. Sharpe, 484 
Bray Series, The Problem of the. Prof G. A. J. Cole, 510 
Brarilian National Observatory Annual, iqai, itq 
Break shuck Reflexes and “ Supra-maximal ” Contractlooe 
response of Mammalian Nerve-muscle to .Single-sbodi 
Stimuli, soq 

Breathed-on Plates, The Colourv of. Prof. C. V. Rsunu, 
7>4 

Bright Object near the Sun, 759, 793 
Brlncll Hardness Testing Machine, A Small, 76* 

Bristol University Colston Society Committee, the Title of 
the, changed to Colston University Research Soriety, 
60 : impending Retirement of Sir Isambard Owen from 
the ViM-chancellorship, 44s ; Appeal for Funds, 443 ; 


British- Arademy, A. J. Balfour elected President of the, 
6*9; American and. Engineers, Cuoferenee of, 494; 
American and, Superunuatlon Systems, 545 ; W. Palin 
Eldcrton, 651 ; ud German Voiumetrk Glassware, A 
Conmnrison of. Sir J. E. Petavel. aqy; Association, 


F. A. Bather, rfi 

Bio-Technology. Bureau of. Bultotin No. a of the, *78 
Bird* Of the Britiah Islet. The, and their Eggs, T. A. 
CpMfcrd. SioiMid terWi* ^ 

Bkfcb^ College, J. W Low appointed Lecturer In Zoology 

BMhigIm Unleereity. Appointment J*- 

NOberi^ appointed Profeesor of, Phlteeophy; Dr. 


.SeetJona of the, ao; Report of the Corresponding 
Societies Committee of the, 43 ; rqsi Preeldent* of Sec- 
tions, 1 14; The Edinburgh MMting of the, 47a; Prof. 
J H. AMiworth, 440. S18; Birds, Field Observetiou 
on. A Sportmu-netunlUt (the late Dr. P. M. 
OgUvie), 159 ; Ca*(4ron Reeearch Association, 
The, ApproM by the Department of Sdantifle 
ud Industrial Research, 499 .* Chemlats during 
the War, 'Work of, Prof. N. T. M. WOt? 
more. 440: Coal-fleMa, 38; Cocckbe, Obeervations on 
part ri B, E. Green, 7*4; Dyee and Dyeetuffi, 673; 
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Dfcktufl* Corpuratlon, 163 ; Drougfati, Groat, C. Hard- 
ing, 637; Enginaering Standards Association, Forma- 
tk» ot Seven Sub-cooimitteei, 533 ; Fauna, An Addi- 
tion to tbe, Prof. A. Dsndy, 398 ; Flora . A Mew, 
British Wild !■ lowers in their Natural HaunU, A. R. 
Horwood. (In six vols.) Vols. L and IL, 333 i 
Forestry, The Progress of, 753 ; Ciau Industries, Ltd., 
The New Works of, 181 1 international Association of 
Journalists, L. Gaster elected Honorary General Secre- 
tary of the, 343 ; lion Ores, Prof. M. Louis, a6i, Isles, 
The Birds ot the, and their Eggs, T. A. Coward. 
Second series, 40; Laboratory and Scientific Glass- 
ware, J. H. Davidson, 331 ; Laboraton Ware and 
Chemicals, Prof. J. R. Partington and C. L. Bryut, 
457; Mammals, Studies of, <47; Medical Association, 
Sir William Macewen PresioMC-elect for 1933, 307; 
MeteoroiogKal and Magnetic Year Book, 1917, part 4, 
153 ; Museum, R. L. Hobson and R A. Smith ap- 
p^ted Deputy Keepers in the Department of British 
and Medieval Antiquities, 51 ; Dr. W. T. Caiman 
appointetT Deputy Keeper in the Department of Zool^, 
403; appointments in tbe, 733; New Guinea, The 
Mqprotions of Cultures in, Or. A C. Haddon, 533 ; 
Petrogiaphk Nomenclature, Report of Joint Commit- 
tee on, 149, Pharmacy and its Possibilities, E. S 
Peck, 564; Plants Available as a Source of Industrial 
Akohol, Prof, M. C Potter, 170; Plants: Their 
Biology and Ecology, J. F. Bevts and H. J Jeffrey. 
Second edition, 71 , Rainfall, 1910, 71 ; Reiiearch 
Association for I^iquid Fuels for Oil En^nes Industry, 
«The, approved by the Department of Scientific and 
Industrial Research, 31 ; for the Woollen and Worsted 
Industries, Report ^ the Council for 1930, 346; Race, 
to Save tbe, 661 ; Roses, the Study of, J. R. Matthews, 
36; Science Guild, Annual Dinner of the. Speeches by 
Lord Montagu of Beaulieu, Sir William Robertson. 
Lord Rayleigh, and Lord Bledisloe, 313-314; Annual 
Meet(pg of the. Address by Lord Montagu of Beaulieu, 
. and otwrs 305 ; Scientific Instruments, J. W. William- 
son, 361 ; Dictionary of, 334 ; Stratigraphy, 334 ; Wild 
Animals, Habits and Characters o^ H. M' Batten, 

Bromine — tellurium, Tbe System, A. Damiens, 799 
Brown, Adrian, Memorial Lecture, The, Prof H. E \rm- 
strong, 698 
Browr' ' 

" Buddha’s bia^m," Dr L. A. Waddell, 150 
Bumble-bees of the genus Psithyrus, Variatiw in. Dr 
R. C L Perkins, 364 

Bunyoro, Tho Milk Customs of. Rev Roscoe, 603 
Burma, In Farthest, Capt. F. Klngdon Ward, 331 
Burmese, the pre Buddhist Religion of the, R. G. Brosvn, 
791 

Burton, Sir Richard F , the Centenair of, 33 ; Institution 
of a Memorial Lecture and a Medal, by the Royal 
Asiatic Society, 630 

Bushmen, The Stone Querns of the. Dr. Peringuey, 469 


Cactares, A New Book on, N E. Brown, 580, Tbe, 
Drs N, L. Bntton and J. N. Rose, Vol. ii., 380 
Caesium, A New Spectium of, L. Dunoyer, 831 
Calcite, The Zoned Concretions of, in tfie Magnesian Lime- 
stone of Dprham, O Holtednhl, 795 
Calcium Borate Inyoite, Hydrous, found in the Whitehead 
Gypsum Quarry, Hillsborough, New Brunswick, 
E. Poitevin and H U. EHsworth, 833 ; Carbide, The 
PreparaUon of, by Calcium-ammonium and Acetylene, 
L. Hackspilt and E Botolfsen, 733 ; Lines, FixM, In 
Early Type Stars, R K. Young, 247 
Calculus: for Students, 773; Infinitesimal, An Elemen- 
tary Course of, Prof. H. Lamb. Third edition, 775 
Calcutu: and Bombay School of IVopiral Medicine and 
Hygiene. Plea for the Support <rf the, Lt -Col. J. W. D. 
Megaw, 136 ; Univeriity, Applicatian for Financial Aid 
for Teaching and Poet-graduate Studv, 188 
Calendar • of SdenHfic Pioneera, 39, 61, 93, 134, 137, 189, 
331. 333. 385. .317. 349. 381. 41*. M4. 47*5. S«. 
341, 473, 604. 638, 670. 701, 734. 767, 798, 831 ; Reform, 


A. Philip, 33$: A Simplified. Rev. B. Vtalfluii, Sly 
Plan of, Prof. R. Bain. ^4 

California: Inatitute of Tedmok^ AfpsiatmAti |n tha 
Norman Bridga Laboratonr oiPhyMa at the, Sao : Tha 
Sunaat Midway OUfieU of. Part L. GMlogy ai^ OU 
Reaourcaa, R. W. Pad^ 347 

CalorimetryTThe Uaa of Enamdled Bomba in, C. Mat- 
tignon and Mile. G. Mardial, 319 

Cambridge: Mlcrotomea and Recorauig Clinical Tharmo- 
metera, Cambridge and Paul Inatrument Co., Ltd., 437 ; 


at Qiieen’e CoUega; W. M. Smart appointed (0 I 
John Couch Adame Astronomerahlp ; Smlth'a Prh 
awarded to L. A. Pan and W. M. H. Greaves, 60; 
L. J. Comrie and W. M. H. Greavea elected to lease 
Newton Studentship! in Astronomy; Proposed Appoln^ 
ment of a University Lecturer in Mediw Radtoiogyi 
Report of the General Board of Studiat ; Proposed Dm- 
continuance of the Hteher Local Esamination, 133; 
Emmanuel College, Offer of a Research Studenttfa^, 
330, Prof. F. (L^Hcmkint elected to the Sir William 
Dunn Profe'.sors&p of Blo-chemietry ; Sir Na|der Shaw 
to deliver the Rete Lecture; H. G. Carter appdnted 
Curator of the Herbarium , proposed Grant from the 
Worts Fund towards an Espraition to Greenland; 
Step! towards a Solution of the Women in tbe Univer- 
sity Question, 384; Dr. J. H. D. Scott and W. W. 
Harvey elected to Jcdin Lucas Walker Studentsbipe in 
Pathofogy, T. C. Wyatt elected to a Fellowship at 
Christ's College . Gift - - . - . 


to Women Students. 316; Possible Alterations in the 
Mathematical and Natural Sciences Triposes; Pro- 
posed Appointment of Prof. H. Lamb as Rayleigh 
Lecturer in Mathematics ; The Humphrey Owen Jonea 
Lactureship to be Revived; L. A. Pars elected to a 
Fellowship at Jesus College, 348 ; Dr. W. M. Hicks 
awarded th$ Adams Prlxe; Proposed Advisory Com- 
mittee in G^e^ and Geo^amks, 379; Forthcoming 
Conferment of Honorary Degrees; A Lecturer to be 
App^nted for Physics as AppdM to Medical Radiok^ ; 
the Degree of Ph.D apprewM for C. G, L. Woif; The 
Scope of the Examination in Anatomy in the Natural 
Sciences Tripos, 411 ; Dr. G. E. Moore and W. E. Johfi- 
ion re-elected University Lecturers in Moral Science; 
F Oebenbam re-elected University Lecturer in Survey- 
ing and Cartewraphy; J. A. Venn nominated Gilb^ 
Lwturer in History and Economics of Agriculture; 
J. C. Wallace elected a Junior Fellow of Emmanuel 
College . Miss F. E. Haines elected to a Fellowship at 
Girton College, and Miw M T. Budden to a Fellowfhip 
at Newnham College, 474, Proposed Appointment of a 
Committee to Manage the Low Temperature Station 
for Research In Bio-chemistry and Bio-physics; Dr. H. 
Hartridge appointed Senior Demonstrator in 
Physiology: Postponement of Vote on the Women 
Question, 475 ; E K. Rideal appointed Humpfaray Owan 
Jones Lecturer in Physical Chmistry; Dr. L. Cedibetf 
re-appointed University Lecturer in Pathology: The 
Rede Lecture delivered bv Sir Napier Shaw, $07; 
Frank Smart Prises awarded to A. J. Smith and G. S. 
Carter, 340; Dr. J. A. Crowther appointed University 
Lecturer in Physics as Applied to Medical Radiology; 
S. B. Hollingwortb elected to the Harknese Scholiff- 
ship m Geoi^, 573; P. Lake re-appointed Royal 
Geographical SMiety’e Reader in Geogr«)diy, 573 ; 


; A Travtlling Girton Fellowihtp awarded h 
M. G Tomklnaon, 603; Appointinents in, 830 
Camera Leneee, An Instrument lor Testing, F. Twyman, 
470. 835 

Camouflage, Natural, 338 

Canadian Arctic Arehipetago, K. Rasmussen’s Bapedltloa 
to the, 308 

Cancer ; New Electrical Plant for the X-ray Treatment of, 
561 ; The Use of Radiotherapy in the Treataaont Of, 83» 
Cannibalt, Reformed, iii 
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CMOKiKiuc, Solubility of CryrtaUin* SulMUncct in, 
u Brual, 354 . 

C«p^ ObMTvntory, The Sir Jowpfa Urmor, tei 
Oipt Temn Umveruty F S Edit appointed ProfeMor of 
iUadMoiatiy in 57a 


6 ^ Monoude in Air and Flue gate* Eetimating 
Siwl Quantitiee of D Florent n and H Vanden 
bafghe 63 The Fucatlon of Diluted and Carried by 
an Air current Deigtea Gutllemard and Hemtner 


Waatungton ' 


Waafaington Year Book of the 503 Prebminary Re 
mitt U the Magnetic Survey of the Indian and 
Southern Oceana oy the 181 Return of the to San 
FrancMoo 84 Truat for the Univeriitiea of Scotland 
Report for 1919-40 of the 133 United Kingdom Truit 
R^ort of tlie for ipao 157 

Catalyhc Actioni at Solid Surfacei A Study of vi Dr 
B F Armatrong and T P Hild tch 573 Activity of 
Copper Tlie part il W G Palmer 41a Hydrogina 
tKKi with Copper P Sabatier and B Kubota aaa 
Hy^ctfcnation of the Phcnylhydrazonea The A Ma Ibe 
414 Oxidation of Ammonia The rile of the C ateo a 
Impurities in the E Decarri^e fyo Oxdaton of 
Ammonia Gas The fdle of the Gateoui Impur ties 1 
the E Decarrtire 735 Reduct on of Ethylene to 
Ethane Some Experiments on the Dorothy M Palmer 
and W G Palmer 413 

Cateefain The Constitution of Parts to Dr 
Nierenstem and others aSo 

Cattle egret The Restoration of the to Egypt J L Boo 
bote 343 

Cawthron Institute Nelson New Zealand Opening of the 
by Lord Jelltcoe 435 668 

Cedar A Recumbent in Vigorous Growth 79a 
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Hommes Fwisilea Les Eleineru de Paldontologw Humame, 
Prof M Boule 32a 

Homogeneous Vibrations, The Quantum Theory and. Sir 
Arthur Schuster, 333 

Hong Kong, Royal Observatory, Report for 1920 of the, 
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Ingersoll Cement Gun The O G C Drury 396 
Insect Adventures J H Falre 101 Control n Flour 
Mills E A Back 309 L fc C A Falnnd 806 
Oases CGI amb 189 
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Sir J J T 1 Olson a d A J Balfour iia 
Instimtion of C V 1 Eng neers Elect on of Officers ind 
Council of the W B Worthmgton President 370 of 
Mining ad Metallurgy Annual Report of the 378 
IntelligenLC Fhe Annuil Inc dence of and its Measurement 
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Isat n 5 Sulphomc Acids J Mirt net and O Doinier 31 

Isle of Wight Disease m Hive Beet Dr J Rennie and 
others Dr A D Imms 383 Short Accrunt of the 
Grology of the H J O Wr ght 837 

Ifochronism The Dev itions from the Law of Produced by 
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lUnr Oeoige V. Do^, l«ndon. The, 6a8 
Xodaikanaf Obearvatoiy, Report of the, for 1910, 535 
Ibirrajong Earthquake of Auguat 15, 1919, The, Dr. L. A. 
Cotton, •31 

Laboratory Ware, BritUh, and Cbemleali, Prof. J. R. Part- 
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Lime and Magnesia, The Removal of, from Solution, by 
Prccipitatea of Chromium Hydroxide, E. Toporeecu, 
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Science in the Civil Service 

T \MN 1 \ VI irs apt) there were very Itvv 
scicnlilit wtrltis 11 the Civil Service 
only one or two Depirtments existed where "i 
knowledge of sciciiec w is a quilihcation for cm 
ployment and the higher Civil Service confiined 
few men who could tlum even i nodding 
acquaint tnee with scicnlihe thought The ripid 
growth of the public berviteb within the lait 
fifteen years the issimilnticn of public utililv 
Companies into the State system the creation of 
entirely new Departments and the rcilisation 
forced upon Ministers by the war of the necessity I 
for scientific research in the nation s interest 
have resulted in the emplovmcnt of thousinds of 
seientiiic and technical workers Many of those 
temporarily during the war hive re 
turned to the universities or other institutions 
from whi(di they were recruited but a large 
number remain and have been absorbed by various 
State establishments The position of such 
NO 2679, VOL 107] 


VtoRlSWOR II 

\v ikers deminds our i iriest attention Preju 
dice dies hard ind there 11 e still many men in 
high administrative positions in tlie Civil Serviie 
who hold science in contempt and this feelinf, is 
reflected in their attitude towards scuntihc 
workers m their Departments 

It IS true perhaps that there is something 
in ompatiblc between science and the Civil Service 
IS It (xisls There is a herce egoism in science 
which comb its the merest semblance of submission 
to the ri.,id tvrannv of the administr itive svstim 
The true scientific worker is impatie t it the deity 
whiih IS the direct outcome of existing dep irt 
mental methods He wants to get the results of 
his labours to the outs dt vv iiting world imme 
diatelv he is resu iintd dailv hv the exasperating 
ugul itions which prevent him from doing so He 
IS for ever reieting against the repressive influ 
1 nee of his environment and the irrit iting inter 
ferenee of the lay oflici il disciplined to the svstem 
However scientific workers have been ittracted 
t the Civil Service in increasing numbers not so 
much bv thi emoluments or the seeuritv of tcnurt 
the prim iry considerations of unpro£,ressive 
minds as bv the opportunities afforded by Gov t rn 
nu It service for the continuation of their re 
searches, which would otlierwisc have to be abui 
dontd (o tike up teaching or commercial posts 
Some new Dep irtments are the direct outcome of 
their libours But gradually their functions are 
being usurped by the adept place hunters in the ad 
ministration and already some of tlie iblest men 
of sciente who have given signal proof of then 
ability to run their own Dep irtments s itisf ictorilv 
have been forced to rtlmq iish administr itive con 
tr 1 to the lay officer We can thinl of only two 
remaining scientific heads of Departments who 
rank with permanent assistant Secretaries of 
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State — only two that is who can be assured 
that their schemes will not be mutilated by a non ) 
scientific officer before going through the per 
manent Secretary to the approprntc Minister 
The semi official apology for this remarkaUc state 
of affairs is somewhat disingenuous It is urged 
that the administrative machine is so complex 
that only those with long experience are com 
petent to work it If this be the true explanation 
of the subordination of the man of science to the 
lay official it is high time the machinery of 
our Government Departments was overhauled 
Ministers responsible for scientific Departments 
should realise that there is a growing class con 
sciousness among the younger men of science 
and real resentment felt against the intrusion of 
lav officials into their proper sphere of activities 
Such intrusion meins duplication of work It is 
worth} of note that in one Department where the 
lay element has lieen subordinated to the scientific 
staff 1 prt war stiff of more thin a hundred has 
been reduced to cightv two although the work 
of the Di partment has greatly mere ised in the 
meantime 

The present system prcsints }et a further fault 
which must be remedied Ihc administrative 
head of i Department the lay official has 
authorit) to select the heads of scientific Depart 
ments under his immediate control Being without 
the necessary qualification to judge of the scien 
tific experience of a scientific worker it foUows 
that he must to a large extent rely upon the 
judgment of the retiring officer or of other scien 
tific workers of his own choosing In neither case 
does It follow that the best man available is 
chosen We suggest that some machiner} should 
be put into motion wherebv the State could be 
reasonably assured of the high calibre of its scien 
tific officers Their selection might, for example 
be entrusted to ad hoc committees of scientihc 
experts appointed by outside scientific bodies at 
the request of the Government 

An inter departmental comparison of the grad 
ing and salary scales of scientific workers in the 
Civil Service would reveal glaring anomalies, but 
it would occupy too much space in Naiurc In no 
case do the status pay and prospects of promotion 
of scientihc workers compare favourably with 
those which obtain in the higher clerical grades 
Leavmg out of consideration the conditions of 
service of medical men, the scheme lately adopted 
for scientific workers m the I isheries Division of 
the Ministry of Agriculture and 1 isheries is the 
most favourable in the Service A comparison 
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between this scheme and that in force for the 
higher clerical grades is given below — 


post ICXI0-I300 I pult 1000 

posts 700 900 2 P SU 650 750 

500 700 S 450 650 

200 500 13 200 4SO 

re posts carry w th then C vil Service bonises 


Such disparities of pay and prospects must re 
act unfavourably against the recruitment of the 
best scientific workers to the ranks of Govern 
ment officers The best men will be attracted 
to the administrative class and be lost to science 
last year the Civil Service N-itioml Whitlev 
Council published a report on the organisation 
of the Civil Service in which a comprehensive 
scheme wis put forward for the clerical classes 
After considerable delay i technic il committee of 
the same council has been entrusted with the task 
of preparing a scheme fi r the scientihc and tech 
nicil classes In the mi 1 time the issue has been 
prejudicnlly affected by the vnrying schemes put 
forward by different Departments There is no 
apparent reason for the inordinate delav in setting 
up the technical committee It would have been 
more satisfactory to deal with all classes of Civil 
Servants in one report like that on the United 
States Civil Service described in last week s issue 
of Natl RE 


A Great GiTer 

Autobiography of Andrew Carnegie Pp xii + sSs 
(London Constable and Co Ltd 1930 ) 
2SS net 

T he life histones of remarkable men always 
have interest and value F ew are more fasem 
ating than that of Andrew Carnegie, who began 
his business career as a telegraph messenger boy 
at two and a half dollars a week and step by 
step, through many trials and triumphs, became 
the great steel master built up a colossal in- 
dustry, amassed an enormous fortune, and then 
deliberately and systematically gave away the 
whole of it for the enlightenment and betterment 
of mankind No doubt the element of chance haa 
some part in such great success as that of Car 
negie But it is only a subordinate part This 
autobiography enables us to see clearly enough 
that it was character inborn and nurtured by 
parents — sturdy and high prinapled, though 
brought by the vicissitudes of business to great 
poverty, even to actual hunger — which deter 
mined Carnegie s career Character made hun 
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courageously and honestly avail himself of the I earn— mike no effort to increase fortune but 


opportunities which chance placed to his hand 
\ndrew Carnegie s childho^ was influenced 
as he tells us, by his birthplace Dumfcrmline 
the burial place of King Robert ihr Bruce 
with its abbey church palace and glen — per 
haps the most rndicil town in the kingdom 
From his uncles Bailic Morrison and George 
I auder he leirned much of W-ilhcc Bruce “ind 
Burns and he ivows there was then and there 
created in me a \cin of Scottish prejudice < r 
patriotism which will cease to exist only with life 
He always kept Burns s philosophy of life before 
him snd as a schoolboy when tempted to do a 
weak or selfish thing would ask himself What 
would Wallace have done? and braced himself 
to the braver course His father s occupation as 
a hand weaver having been superseded by the 
competition of large factories the family — father 
mother and two sons Andrew aged twelve and 
Thomas aged four — emigrated to Pittsburg, 
(Allegheny City) in the United States where 
they had friends and hard working relatives 
In the autobiography now published Andrew 
Carnegie tells his own story not as one posturing 
before the public, but as in the midst of his own 
people and friends tried and true to whom ht 
can speak with the utmost freedom It is impos 
siblc to epitomise such a narrative Its charm 
lies in the record of friendships and in personal 
touches in the statement of guiding faith and 
principle and of the w orldly wisdom of a generous 
and worthy spirit which accompanies the detailed 
story of the steps by which the luthor rose 1 rom 
being a messenger boy he became a telegraph 
operator then a divisional superintendent of the 
Pennsylvama Railroad He ineested his first 
savings in the building of sleeping cars and went on 
to the organising of rail making and locomotive 
works and the formation of a company to build iron 
bridges, for which he also started the making of 
pig iron And so we come in 1868 when Car 
negie was thirty three years old to his great con 
tracts in bridge building and his negotiations with 
the bankers of New York and London, his ready 
command of capital, and the final concentration 
of all hts energies upon the introduction into 
Pittsburg of the Bessemer steel process and the 
organisation of the Carnegie Steel Co 

In December, 1868, Carnegie wrote a memo 
randum which has great interest to day It is 
dated from the St Nicholas Hotel New York 
He writes 

"Thirty three and an income of 50,000 dollars 
per annum By this time two years I can so 
arrange all my business as to secijjre at least 
50,000 dollars per annum Beyond this never 
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spend the surplus each year for benevolent pur 
poses bottle in Oxford and get a thorough 
education making the acquaintance of literary 
men Settle in London Man must 

have an idol — the amassing of wealth is one of 
the worst species of idolatry I will resign 

business it thirty five but during the ensuing 
two years 1 wish to spend the afternoons in 
receiving instruction and in reading systematic 
ally 

Happilv (or perhaps unhappih) for him he did 
n t cirry out this programme lor another 
thirty two years he was the head of the great 
business which grew ind flourished marvelloush 
1 1 1 IS hands During that period he had more 
Insure — he travelled round the world he spent 
summer holidays in Great Britain and made the 
close friendship of such men as Matthew Arnold 
Herbert Spencer and many others prominent in 
literature or piolitits In i88<) when he wis 
fifty one both his mother and his brother died 
ind in the follow ng y c ir he in irried Miss NV hit 
held of whom he wr tes (twenty years later) 1 
1906 I cannot imagine myself going through 
these twenty ye irs without hir Nor can I endure 
the thought of hying aftei her 

Mr Carnegie tells us in this autobiography 
that in 1901 the profits of his hrm had 
leached forty millions of dollars per innum 
ind that seventy millions might have been 
earned in the year when he and his partners 
were informed by Mr Picrpont Morgan 
the banker that if they wished to retire 
from business he thought he could arrange it 
I he Carnegie Steel Co was bought by Mr 
Morgan it the price which both he and Carnegie 
considered fair Wc are not told in this book 
exactly what it was but it was probably some 
where about one hundred and fifty million pounds 
of which i smaller part went to Mr Schwab and 
his partners and the rest to Carnegie 

Andrew Carnegie had found great pleasure m 
giving pecuniary help to various public purposes 
during his fifty and more years of money making 
He now at the age of sixty six, set to work 
deliberately to give awav his vast fortune (after 
amply providing for his wife and daughter) in 
such a way as to make it a source of betterment 
to his fellow men Ihe present writer knew him 
at this period, and visited him at his place in 
Scotland, Skibo Castle He was a kindly and 
unselfish host, taking a real pleasure in literature, 
and enjoying both golf and salmon fishing He 
was devoted to church music, and kept an accom 
phshed musician to play the fine organ built m 
the hall of Skibo He knew nothing of pictures 
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or of science There is no doubt that he devoted 
an unmense amount of trouble and consideration 
to devising methods of bestowing his endowments 
which should be really beneficial and not either 
futile or paupcnsing 

There are many people who, through ignor 
ancc and a low estimate of human motive, sneer 
at Carnegie s ‘ free libraries, and foolishly 
regard his generous gifts as mere vanity and self 
advertisement Those who knew him, and, in 
deed, all who examine the record of his various 
benefactions are led to a different conclusion — 
namely, that he carried out in his later years the 
generous purpose of his early life, and aimed at 
employing his wealth for the good of the com 
munity, with some kmdly partiahty towards the 
men who had worked in his employ and those asso 
mated with his native place We cannot give 
here the complete hst and amounts of his bene 
factions, but to the Carnegie Corporation of New 
York, “to promote the advancement and diffusion 
of knowledge by aiding institutions of higher 
learning and scientific research,* he gave 
35 million pounds, and it is not yet known what 
further sum it may receive as his residuary 
legatee To the relief fund for men in his mills 
he gave one million pounds, to establish, in the 
United States, a pension fund for aged university 
professors he gave three million pounds, and a 
million pounds to pay the fees of poor students 
in bcotch universities, and another million to 
improve the universities To nearly three thou 
sand towns (many in Great Britain) Carnegie 
gave library buildings at a cost of fifteen million 
pounds To estabhsh the beautiful museum 
library, and picture gallery at Pittsburg he paid 
more than five million pounds Including his hero 
fund, his Peace Palace at The Hague, and many 
minor gifts the Carn^ie benefactions, all told, 
amount, according to the authoritative statement 
of the ^itor of this autobiography, to something 
more than seventy milhon pounds sterling (350 
million doHars) — “a huge sum,” as the editor re 
marks, “to have been brought together and then 
distributed (in his lifetime) by one man ” 

The gift in making which Mr Carnegie tells 
us he had a greater pleasure than he de 
rived from any other was that of Pitten 
cneff Park and Glen, together with King 
Malcolm s tower and St Margaret’s shrine 
— the paradise of his childhood — presented 
by him to his native city, Dumfermline The 
final chapter of the book tells of Carnegie s visit 
to the ^peror William, and the bitter disap- 
pointment of the old man when, in 1914, he 
found his faith in the Emperor as a man of peace 
misplaced 
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The bare facts which we have mentioned m 
this notice of Andrew Carnegie s autobiography 
are transformed in their narration by the man 
himself into a most engaging personal story, 
replete with revelations of woiidly wisdom, 
generous and upright character, and tender feel 
mg It IS indeed, well worth readmg One of 
America s greatest men — Ehhu Root — in 1930 
said of Carnegie at a meeting held in memory 
of his hfc and work 

He belonged to that great race of nation- 
builders who have made the development of 
America the wonder of the world He was the 
kindliest man I ever knew Wealth had brought 
him no hardening of the heart, nor made him 
forget the dreams of his youth Kindly, affec- 
tionate, charitable m his judgments, unrestrained 
in his sympathies, noble in his impulses, I wish 
that all the people who think of him as a rich 
man giving away money he did not need could 
know of the hundreds of kindly things he did 
unknown to the world 

E Ray Lankester 


Mathematical Papers of Huygens. 

(Luvrei Compldtes de Christiaan Huygens Tome 
Quatorsti^me Calcul des ProbabihUs Tra- 
vaux de Mathemaiiques Puns 1655-1666 Pp 
V+SS7 (La Hiye Martinus Nijhoff 1920) 

T his volume contains Huygens s celebrated 
essay, De ratiociniis in ludo alese and 
\anous minor mathematical papers of his carher 
years The theory of probabihty was founded in 
1654, when a gambler who was interested m 
mathematics proposed to Pascal some problems 
connected with games of chance Pascal coi^ 
responded with 1 ermat about one of these, the 
problem of points," to which he attached the 
greatest importance Two players of equal skill 
want each a certain number of points to win, if 
they stop their game before it is finished, how 
should the stakes be divided between them? 
Pascal and Fermat came to the same result, but 
gave different proofs In the following year 
Huygens was m Pans and heard of this, but he 
neither met Pascal or Fermat, nor received any 
information as to their methods 
On his return home he lost no time m pre- 
paring his treatise on games of chance, which 
was published in Latin in 1657 as an Appendix 
to van Schooten’s "Mathematical Exerases," 
and three years later in the original Dutch The 
treatise contains fourteen propositions The first 
three define the expectation of a player who has 
f dances of gaming a sum a and q c han ces of 
gaming h, as {pn + qb)/{p+q) The six next pro- 
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positions discuss simple cases of the problem of 
pomts when there are two or three players the 
method is similar to that of Pascal The remain 
mg’ five propositions deal with questions relating 
to dice after which Huygens gives five exercises 
without demonstrations, which are left to the 
reader Three of these hid been proposed to 
Huygens by Pascal and Fermat Their solution 
afterwards occupied Hudde De Moivre James 
Bernoulli and others and the generalisations to 
which they led had an important influence on the 
development of the theory of probability 

Several of the mtst valuable works of 11 \gens 
were publ shed long after they were w r tten 
whereby he lost the priority of v ir ous importa it 
discoveries fhanks to van Schooten the 
treatise on probability was promptly ssutd iid 
it remained for more thin fifty years the only 
introduction to tl e theory 1 wo English trans 
lat ons appe red nd James Bernoulli reprinted it 
in his Ars conjectandi Huygens continued up 
to 1688 to occup> himself occasion illy with ques 
tions arising out of his treatise and the five exer 
cises at the end of it He never published any of 
his notes but thev are now printed in the form ot 
mne appendices ihe same methods are followed 
in them as in the tre it sc 
The remaining two thirds of the volume con 
tain various mathematical stud es from the years 
1655 to 1666 Among these are some dealing 
with the theory of numbers nd particularly with 
the equation known as Pells ax*+i=y* 
where a is an integer which is not a square 
Other notes discuss problems of rectification or 
quadrature or examine the properties of the 
cycloid and other curves Many of the results 
thus found were published by Huygens in 1673 
in his Horologium oscillatorium but without 
proofs and without any clue to the way in which 
they were found The studies now printed for 
the first time thus form a valuable supplement to 
that work and throw much hght on ^e methods 
he employed to discover the results announced in 
it A similar case is the rule for finding 
logarithms which Huygens communicated to the 
Paris Academy m 1666 without explanation or 
proof and which was SxU found in the Archives 
of the Academy and published by Bertrand in 
i868 It was suggested by Bertrand that 

Huygens must have known and used the senes 

log (x + We see now 

that this was not the case but that Huygens used 
a method founded on an approximate quadrature 
of the hyperbola deduced from a theorem which 
he had published in 1651 
Huygens also contnbuted to the solution of one 
of the burning questions of the day, the drawing 
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of tangents to algebraic curves His notes on the 
subject are given in the present volume He 
found however when the third volume of 
Descartes s Letters came out in 1667, that he had 
been anticipated This was fully acknowledged 
by Huygens in a paper published by the Academy 
in 1693 which the pr ority of Sluse and Hudde 
IS recognised Ihe papers communicated by 
Huy|,ens to the Pans Academy and everything 
connected with them ire to be published in a 
later volume of the Oluvres completes 

J L E D 


Four Aspects of Parenthood 
The Co trol of Pirenthood By Prof J Arthur 
Thomson and Others With an 11 trodu tion by 
the Bishop of Birmingham Edited b> Dr 
James Marchant Pp X1 + -03 (London anc 

New York G P Putnam s Sons 1930 ) 
75 6d net 

D uring the past seven years the National 
Birth rate Commission has been sitting and 
It has published two reports one in 1916 entitled 
Die Declining Birth rate its louses and 
Effects ind the other called Problems ot 

Population ind Parenthood in 1920 Smaller 
volumes have already sprung up around these 
large reports and they have dealt with certam 
aspects or phases of the gre it general question of 
the falling b rth rate and all it may involve One 
of these smaller books is the work before us it 
contains short essays on four aspects of the 
subject — the biological the economic the social 
and religious and the Imperial and racial there 
IS an introduction by the Bishop of Burmingham, 
and the whole is edited by Dr James Merchant, 
who IS the secretary of the National Birth rate 
Commission itself 

The biological aspects are considered by Prof 
J Arthur Thomson of Aberdeen Umversity 
whose fdscinatng works on natural history and 
sex are an assurance that facts will be found 
here clearly and attractively stated and Prof 
Leonard Hill whose research work in physiology 
giaes him every right to speak with authority 
upon such a subject as the present Dean Inge 
and Mr Harold Cox write on the economic 
aspects Dr Mary Scharlieb ttie Rev I B 
Meyer and Principal A E Garvie repre- 
sent the social and rehgious aspects and 
Sir Rider Haggard, the novelist and Mane 
Carmichael Stopes the doctor of saence and 
philosophy deal with the Imperial and raaal side 
of the matter AO the birds in this little nest of 
authors are not, however, singmg m tune, and, la 
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particular, Dr Mary Scharlieb, the doctor of 
medicine, differs m emphatic terms from Dr Mane 
Slopes, the doctor of science and philosophy 

Ihe second, third, and fourth aspects of the 
subject of the control of parenthood scarcely fall to 
be re^ lewcd m a journal like Natukf but the first 
may fairly claim notice Prof Hill s contribution 
IS rather too closely packed with f icts regarding 
embryology, pregnancy, housing, ind food to be 
grasped easily in its significince , but its author 
is sturdily opposed to artificial means of prevent 
ing conception which demand 1 premeditated ict 
in what should be 1 natural function and disturbs 
the normality of the sexual act Such a use of 
preventives tells also far more against the worn tn 
than the man Prof Hill secs the risks the physio 
logical risks as well as the social, of the only 
child His solution of the problem of keeping 
down the vigour of sexual desire is i wiseh 
regulated diet plus hard physical escrcise and 
occupation ’ 

Prof J Arthur Thomson, from the point of 
view of biology, writes with all his accustomed 
picturesqueness of imagery, but the brilliancy of 
his phrasing is somewhat of a danger, and may 
even constitute a sort of verbal camouffage, a 
risk which he himself seems lo lecognise when 
in his closing paragraph he says We must not 
however, look at things too biologically wt 
are mind and body creatures, and the greatest 
thing in human life is love After enumerating 
all the evils which may arise from birth control, 
he directs attention to the fact that the good side 
of the reduction of the birth rate deserves more 
consideration than it usually receives It may 
improve the health of both mothers and children 
give quality for quantity, render life less anxious 
and earlier marriage more practicable, work 
against uar, make woman s position more inde 
pendent, and so forth His eontrist between the 
keeping up of numbers by the fertility or spawning 
method, with its unlimited production of lives 
the majority of which almost immediately cease, 
and by what he finely designates 'economised 
reproduction associated with increased parental 
care, is absolutely conclusive in favour of the 
latter plan 

The spawning solution among the lower animals 
themselves is less effective in the long run than 
that which Penpatus adopted — vu the giving 
birth to a few mimature adults ready at once to 
fend for themselves ‘ The tapeworm, with its 
degenerate body and dnftmg life of ease, has its 
miOioas oi embryos, the golden eagle, with its 
differentiated body and controlled life, has two 
eoi^ets at a time ” Yet it is not securely known 
that high individuation directly lessens fertility, 
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for whilst some of the greatest men were child- 
less a fair bst of famous fathers can be made out 
After all, the strictly scientific or the ngidly bio 
logical aspect of human reproduction refuses to 
be dissociated from the other ways of looking at 
things, and Prof Thomson closes with words 
which have weight If we lose the adventurous 
ness of early marriage on meagre material re 
sources, and the delight of havmg children while 
we are young enough to sympathise with them, 
we are missing some of the fragrant flowers of 
life 


Our Bookshelf 

Recuetl de I InsUtut Botanujue L6o hrrera (Um 
versitd de Bruxelles) Public par L Errera 
Tome IV Pp xi + 653 + plates (Brussels 

Maurice Laroertm, 1930 ) 50 francs 
This ponderous volume contains a selection of 
papers published in various scientific journals from 
1885 to 1900 by the late Lrrera and other 
Belgian botanists fhcrc are a few short com- 
munications by Lrrera at the beginning of the 
volume of a general nature, such as those on the 
law of the conservation of life, spontaneous 
generation, and the mechanism of sleep The 
volume IS mainly a collection of papers on plant 
• ytology and on the physiology of organisms of 
simple structure Workers specially interested in 
these branches will appreciate the advantage of 
associating in one volume a number of papers 
scattered through many different journals, but as 
all these journals are fairly accessible the pro 
duction of a great mass of reprints may seem 
somewhat extravagant in view of the difficulties 
attending scientific publication at the present tune 
The volume contains thirty two papers m all , 
nineteen, mostly brief, are by trrera, including 
one in which the inheritance of acquired characters 
in a mould fungus (Aspergillus) is maintamed , 
others deal with protoplasmic movement, the 
ascent of sap, and an apparatus to demonstrate the 
mechanism of stomates Communications by E 
Laurent and G Bullot deal with the physiology of 
growth and curvature of the fungus Phycomyces , 
and Jean Massart discusses the sensibibty to 
various external influences of unicellular organisms 
under several headings The irritability of Nocti- 
luca he describes as analogous to that of the Sensi 
live Plant, the essential difference lying only m 
the manner of the reaction The longest paper is 
by r de Wildeman (published in 1893) on the 
formation of the dividing wall in cells, the sub- 
jects of study were mainly species of mosses and 
brown and red seaweeds 

Manuel de Topomitne Opdrattons sur U Terratn 
et Calculi By Jules BaiUaud Pp vii + aaa 
(Paris H Dunod, 1930 ) 13 francs 
In this book Capt Baillaud sets down his war 
experience in the preparation of the plans neces- 
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sary for artillery work, gathered during two years 
spent as Chef de Brigade Topographique No 
daim IS made to the production of a complete 
text book of surveying , the author’s limited ex 
perience would preclude that, and, as will be 
naturally understood, the practised surveyor has 
little to learn from this volume The only point 
where it may possibly be of service in supple 
mentation to more complete treatises is in the 
discussion given of the problem of resection, par- 
ticularly of resection from more than three points, 
a problem somewhat neglected by I nglish writers 
A fervent claim is made to the superiority of the 
centesimal division of the quadrant, which, it is 
held, offers practical advantages, such that, once 
used. It IS hard to understand how its merits can 
be doubted one returns with difficulty to the 
sexagesimal division However this may be the 
subject IS now beyond discussion, there not being 
the remotest chince of the use of the centesimal 
system spreading outside the pale of the Service 
g^ographique de 1 Armde Even admitting that 
there are some gains in facility of computation 
we think these dearly purchased at the cost of 
this isolation 

A recommendation is made that when taking 
out the number corresponding to a given 
logarithm a table of antilogs should be used, 
and It IS regretted that no such table, extending 
to more than four decimal places has been pub- 
lished This must be read as meaning published 
in France Such tables are common here and 
an excellent little set of five hgure tables, includ 
ing antilogs is (or Vlas’*) procurable at the 
modest price of sixpence, while h ilipowski s seven 
figure tables are well known They are not more 
generally employed solely because computers find 
that, on the whole, the use of the simple log table 
IS preferable E H H 

Basic Slags Their Production and Utilisation m 
Agriculturt (Reprinted from the Transactions 
of the Faraday Society, vol xvi , part ii 1920 ) 
Pp 259-335 (I ondon The Faraday Society, 
n d ) 7s 6d 

This full report of the discussion orginised by 
the Faraday Society last March on the utilisa 
tion of basic slag in agriculture forms a con 
venient little booklet which agricultural lecturers 
and experts will find of considerable value 

The necessity for the discussion arose out of 
the change in the manufacture of steel which 
began before the war, but has proceeded at an 
increasing rate in the past few years In conse 
quence, agriculturists 'ho longer obtain the slag 
to which they have been accustomed and which 
was used in the classical experiments that have 
pafted into agricultural tradition, they obtain 
instead something completely different under how 
ever, the same name An account of the discus- 
sion was reported in Nature of April 8, 1920 
(P 183) 

From the agricultural point of view there is an 
interesting account of the field trials with the new 
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slags which suggests for them a better value 
than was first expected from the chemical 
analysis On the works side the report does not 
make very hopeful reading, no easy way could 
be found for increasing the phosphorus content 
of the slag, apart from the simple addition of 
mineral phosphates, v\ hich would be quite unneces 
sary 

Ihe meeting was useful, ind the publication 
of the papers will prove even more so as 
it will enable a wider circle to appreciate the 
present position of the basic slag problem It is 
graUfying to know that, as the direct outcome 
of the discussion the Ministry of Agriculture set 
up a Committee of steel makers and agriculturists 
to go into the question of the improvement of 
basic slig ind to report on any action thit could 
be taken Ihe Committee is presided over bv 
Dr F J Russell of the Rothamsted Expert 
mental Station and is understood to be pursuing 
its inquiries with a view to an early report The 
1 iriday Society is to be congratulated on th< 
success of its efforts 

Ics I anations et hvr IIMditd cl e- les Mol 
lusquis By Paul Pelsenccr (Memoires de 
1 Academic Royale de Belgique Classe des 
Sciences Collection in 8® S^rie II, tom v) 
Pp 826 286 illustrations in the text (Brussels 
1920) 

Cui off from the sea his library and his labora 
tory at Ghent that doyen of malacologists. Dr 
Paul Pclsenecr during the German oceup ition of 
Belgium fell baek on his note books and such 
material as lay to his hand and has put together 
a fine volume that will be i work of refe rente for 
practicallv all tune 

The variations observable in the Mollusca have 
never hitherto been system itically studied as a 
whole Dr Pelseneer now takes them up seriatim 
as they occur in the shell in the external features 
of the animal and in the various internal organs 
and their systems (circulatory respiratory, nerv- 
ous, etc ), plentifully quoting originiil observations 
in addition to his own, and illustrating the whole 
with reproduecd and new figures He classes these 
variations and discusses their interrelationships 
individual and specific, in different organs, their 
cause especially when due to environment, and 
Jintllv their heredity 

It IS impossible within the limits of a short 
notice to summarise even the author’s conclusions 
the work itself must be consulted When, how 
ever he states that there is no example in the 
Mollusca of preadaptation, we venture to think 
he must have overlooked the case of the myophore 
m Velates and of the dorsal depression in the 
shell of the young Nautilus, which later on re 
ceives the ventral curve of the preceding whorl 
as pointed out by Hyatt in his ‘ Phytogeny of an 
Acquired Characteristic ” 

The book is touchingly dedicated A la m^moire 
de mes Compatriotes victimes de I’agrcssion Alle 
mandc (1914-1918) ” B B Woodward 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by hts correspondents Neither 
can he undertake to return or to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Nature No notice »» 
taken of anonymous commumcations ] 


Amplifymg tk* OptophOM 

ii may be of interebt to record bome expenmcntb 
that 1 have recently been making on the application 
of a thermionic amphfitr to increabe the volume of 
the boundb produced by Dr 1 ournicr <1 Mbc b very 
ivonderful optophone bo ab to render thcbe sounds 
audible to everyone in a room without the necessity 
of each listener being furnished isith a separate tele 
phone receiver 

The experiments iserc carried out at the instance 
of Mr J M McCarthey who is teaching blind soldiers 
to read with this instrument and ^o asked me 
\\ hethcr it would not be possible to magnify the 
s( unds sufficiently to enable 1 class of a dozen or 
more to hear them simultaneously 

1 he Foumier d Albc optophone instrument employed 
\tas one of the improved type designed and manufac 
tured by Messrs Barr and Stroud and the amplifier I 
found to work best out of several I tried was an audio 
frequency one with three R vilves transformer 
coupled of the trench military tvpe This was used 
with a Brown loud speaking telephone with consider 
able success 

In Mr McCiithcv s opinion and so far as a 
person such ns mvseif lAhi has no exper ence with 
the optophone could judge the best results were ob 
tainea when the optophone wis arranged for whnt is 
technically known as black sounding when the 
white pa^r 18 represented by sil ncc and notes are 
sounded as the beam of light passes over the blacl 
letters 

1 have very little doubt that still better results could 
be obtained with an amplifier speciallv designed for 
the purpose Further ex^riment is des ruble in order 
to obtain the best results but so far what has been 
Becomphshed is quite enconragiM 

A A Campbfll Swinton 

66 V ctori 1 Street I nndon S W i 
Februnr\ 25 


Moleoular and Oeamwal Magnetiain 

Dr Chapman s important letter (Nafure Novem 
ber 25 1920) bases a theory of cosmic il magnetism 
on the presence of gyrostopic magnetic elements 
proved tc exist in ferro magnetic substances by my 
investigations on magnetisation by rotation But he 
considers my fundamental theory to require senous 
modification As I understand his letter however 
his theory is identical with mine (see Science 
vol xlviii p 304 IQ18 and references) except as 
to paramagnetic and diamagnetic bodies He has I 
think confused mv treatments of magnetic intensity 
and mtensity of magnetisation 
While in my papers electron rings or orbits have 
been assumed tbe fundamental th«>ry is essentially 
the same if ring electrons or magnetons of other 
types preferable for Dr Chapman s purpose arc 
assumed instead and I have referred to this equi 
valence before the Phvsical Society and elsewhere 
The gist of the theory is this A magneton or 
electron orbit being a gyroscope tends to take an 
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orientation with the direcbon of its revoluUon co. 
incident with that of any rotauon impressed upon it 
Being a magnet, it also tends to set with ito axis 
parallel to an impressed magnetic intensity Ultimate 
coincidence m either case may be prevented by 
extraneous forcives But in given circumstances, 
whatever the forcive towards alignment and whatever 
alignment of the magneton is produced by a magnetic 
intensity H svill be produced by rotation about the 
direction of the mtensity with velocity 
where K is the ratio of the angular momentum ot 
the magneton to its magnetic moment The general 
idea has been applied to cosmical magnetism by 
Schuster (1912) by Einstein and by de Haas (1915). 
ind by myMlf (1909 and 1915) though not with Dr 
Chapman s detail 

If all the magnetons within a body are alike 
rotating it at velocity O will produce the same mag. 
netisation as would be produced by applying a uniform 
m^netic field of strength H«Rll 

^r weak fields the ferro magnetic bodies rotated all 
receive intensities of magnetisation proportional to 
the intensities of the fields applied and are thus 
magnetised by rotation proportionally to velocity This 
prop irtionali^ exists only tor elastic displacements to 
which Dr Chapman refers (and to which 1 have 
referred comparing the molecular fines to those due 
to spnngs) 

If the magneton tn a body are of two kind positive 
anil negative with constants R and R, rctating the 
body will have the same effort as if a magnetic 
intens ty H -R O were applied to the 
magnetons and an intensity H, R,0 were applied 
to the negative magnetons If the effect on the 
negative magnetons is preponderTnt the rotation will 
thus produce m intensitv f mxgnetisat on in the 
direction of H, but of magnitude less than that which 
would be produced by the intensity R O if all the 
magnetons were negat ve 

When the displacements are not elastic my theory 
gives results analc^ous to those of Voigt for a swarm 
of macnetons in an ordinary magnetic field If there 
arc N sim lar magnetons per unit volume if the 
rotations ire damped onlv about the axes per 
pcndi ular to the magnetic axis and if the effects of 
coll sions and th molecular field are negligible, alt 
the magnetons even in the weakest magn tic field 
of strength H w 11 ultimately become oriented with 
their axes in the d rcction of the field In this case 
if C and U denote the moment of inert a and initial 
(permanent an 1 undamped) angular velocity about the 
magnetic axis of a magneton the intensity of mag 
netisation will be 


I-NC/R (U-H/R) 


The orientation is produced bv the fi 
the time taken to arrive at the steady state is affected 
bv Its magnitude If collisions are not absent or the 
molecular field becomes appreciable the intensitv of 
magnetisation will not reach saturation but will m 
crease with the field strength being greater for a 
given applied field strength the greater the tune 
between collisions and the weaker the molecular and 
demagnetising fields 

for the same swarm of magnetons subjected ^ an 
angular veloaty O instead of a magnetic field 
intensity H we have when the effects of collisions 
and the molecular and demagnetising fields are 
neghgible 

I-NC/R (U+0) 


The first and only important term is independent of 
O Here the mentation is produced by the velocity 
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fanpressed, but only the time taken to reach the steady 
state 18 afiected by its magnitude. The effects of 
collisions and of molecular and demagnetising fields 
are essentially the same as in Voigt's case. 

Like Dr. Chapman and others, I have considered 
the possibility of dissoi iations increasing the intensits 
of magnetisation of hot bodies, and I na\o plans for 
experiments in this field If the gyroscopic behaviour 
of a magneton is to account for losmical magnetism 
(and it was the contemplation of this which led me 
to the rotation experiments), we must, ns has long 
been evident, assume a constitution of the earth and 
sun different from that of mntcriiiis on which experi- 
ments have previously been m.ide. 

Chi my theory, a magneton in a diamagnetic or 
paramagnetic bodv set into rotation is aited upon b> 
the same alignment forcive as if .ilone or in a ferro- 
magnetic body. But the intonsitv of m.ignetisation 
in the lotter is small, for the same ttason for which 
it is small when the bodv is placed in an ordinarv 
magnetic field In the former it is zero, bec.iusc, on 
the assumption I have made, with Weber and 
Langevin, the magnetons are gioupcd rigidtv togethci 
so that no element with a magnetic moment can have 
its orientation changed This is the onlv point on 
whith Dr. Chapman’s theorv, as I undirst.nnd it, 
differs from mine Rotation experiments on diamag- 
netic and paramagnetic bodies bv I.^bedew and bv 
Mrs. Barnett and mvself have hitherto given no mag- 
netisation S I BvRNnr 

Washington, D C , Januarv 31 


I tULLY agree with Prof. Barnett’s statement of the 
theory of magnetisation by rotation, and regret that 
through misunderstanding his treatment of magnetic 
intensi^ 1 suggested that his theory required modifica. 
tion I am glad to know that he contemplates ex- 
periments on the rotation of hot bodies; this point, 
and the greater possibilities afforded if the magnetic 
elements remain intact at high temperatures, are the 
matters to which rhieflv I wished to direct attention. 
Experiments made here with Dr. Oxley have nega- 
tived my suggestion that diamagnetic and paramag- 
netic bodies should also show magnetisation on rota- 
tion, thus confirming the previous results mentioned 
by Prof Barnett; experiments on hot ferro-magnetic 
bodies arc not yet advanced sufllcientlv to state 
whether they support the view that the earth’s mag- 
netism mav depend on its high internal temperature 
Further trial seems to preclude the possibility of 
trustworthy calculation at present, and the view' must 
be tested by experiment Until this is done it seems 
useless to enter into further details of the earth’s 
field and Its secular variation. 

As regards the sun, later consideration of the 
narrow radial limitation of its magnetic field lends 
me to think that no simple magnetisation, bv gyro- 
scoplc action or otherwise, is the probable cause; any 
such view requires two hypotheses, one to explain 
the production and the other the neutralisation of the 
field A unitary hypothesis, such as the second of 
those Indicated by Sir J.- Larmor in the British .Asso- 
ciation Report for rqiq, seems preferable. 

S CHArMVN. 

The University, Manchester, Febniarv az 


T rt a n an d aw U l PramiMa bi Saianaa. 

Pbrxaps you will nermit one who belongs to a con- 
siderable section of your readers who are neither 
mathematicians nor neo-physicists to state how the 
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very remarkable discussion on Prof. Einstein’s 
theory in Naturk of February 17 appears to soma 
of us. 

Mathematics to us is a very precise and complete 
form of deductive Ic^ic applied to space and numbtt. 
It differs from ordinary logic only in having its 
arguments set out in a symbolical shorthand instead 
of in words, and thus enables .1 long deduction to be 
condensed into a short statement, litis unfamiliar 
form of notation and condensation of the argument 
aie the chief stumbling-blocks to the outsider. 

Like other forms of logic, it is an art rather than 
a science, namely, the art of drawing legitimate con- 
clusions from premises In essence, it has nothing to 
do with the truth or falsity of the results. These 
depend entirelv on the nature of the premises. The 
most faultless string of equations, like the most im- 
maiul.itc collection of svllogisms, may londude with 
an .ibsurdity or a stupendous error if the premises 
.ire f.»ulty The logical mill bv which the results are 
obtained mav turn ou, good flour ex- only chaff. This 
depends entirelv on wh.t it is fed with. 

This is whv the Philistine who is not a mathe- 
matician sometimes shakes his he.id when he is pre- 
sented with a serii-s of equations on the blackboard 
•md his teacher savs to him “ Look there. What 
do \ou S.1V to that’ ” 

What the Philistine doubts is not the accuracy of 
the deduction in this rase, but the validity of the pre- 
mises used in the new departure, which turns largely 
on the nature of space and time as defined by the 
neo-phvsicists. Granting that they are legitimate, 
the results are unquestionable Are they legitimate? 
Let us turn to space The first remark I would 
make is that, whatever its value, the definition in 

uestion represents something entirelv ami confessedly 

ifferent from space as known to the great m iss of 
men and to all philosophers, mathematicians, and 
physicists until the last few decades, .nd it h.is, there- 
fore, no claim to be called spare at all 

Space was defined bv Newton bv two predicates, 
namely, extension and immovability. I would pre- 
sume to add a third one, quite necessary as things 
are now marehing, namely, th.-it anv finite portion of 
space mav be measured bv three co-ordinates at 
right angles to each other and passing through one 
point — or, in other woids, spare has three dimensions. 
This is the onlv space knowm to human experience, 
as it w.-is to the earlv geometers The addition of 
.1 fourth or any number of other dimensions as 
factors of spare is inconceivable unless we entirelv 
.alter the comprehension and connot.ition of the words 
"sp.ace” and “dimension ’’ You mav call the result 
what else \ou will; voii are misleading a great m.any 
innocent people In railing it ‘‘space,*’ like the 
Pragmatist is doing when he defines the “truth” he 
writes about as “the useful ” 

When Riemann read his famous paper before the 
Gottingen .Academy at the instance of Gauss, who 
presided on the occasion, he first Introduced the notion 
of space with more dimensions than three. He spoke 
entirely ns a pure mathematician. His premises were 
not facts, but definitions of abstractions which could 
not materialise into realities. With his abstract 
postulates he was able to frame a series of equations 
which were quite legitimate in form, but the con- 
clusions of which were also abstractions, and could 
not be presented in a mental picture or as repre- 
senting nmrthlng in Nature. Since then, a large 
literature has grown up in regard to these phantasms 
of mathematical abstraction. Attempts- verv futile 
attempts, as it seems to me— have been made to 
translate the conclusions of Riemann ’s equations Into 



lO 


NATURE 


[March 3, 1931 


pictures m ivhich lines with Uie most wonderful con 
lortions have btcn supposed to represent the effecte of 
adding new dimensions to space Ihey arc useful 
only as illustr itions of the enormous gap separating 
this so called h)pLrspaic from the spice of human 
experience iher hive latterly been attempts to go 
much further and to import the creitions of Rie 
inann s imagin ition into the analysis of physical j 
prc^lcms into speculations on the construction of 
space beyond the range of human vision, and to 
postulate on the existence of space of different kinds, 
including curviiineir space, all of which I deem to 
be entirely outside the province of legitimate indue 
tion Ihe word curvilinear describes a predicate 
or function of matter but not of space, as well 
might It be applied to i vatuuin Nor do 1 esictly 
know what Prof hinsiciii means bv relative space 
as used by him 1 he w ord relative has i perfectly 
recognised meaning in philosophv as the antithesis 
of absolute If it is used bv him in this sense 
assurtdiy there is no novelty in it It was the 

fishion of th( philosophers f the ancient world and 
f Ihi schoolmen of medieval times to separate spate 
nd time fr m the other phinomcna of N iture Ihev 
held that both have in objeilive existence and 
irc not as they deemed entirely subjective and 
transient like the more obvious present itions of 
s nse Thin arc many rebels agnnst this 
notion now who claim that space is as muth 
entitled to be called a subjiiiivc phenomenon is is 
lolour or tiste ind that a man void of the senses 
of sight and touch could have no c< gnisanc i f what 
we mean by spice ^s to the sue of any portion of 
space being relitive only I happen to have myself 
a personal proof of it in the fact that my two eves 
having lenses < f different curvature inv object seen 
with one appeals to my lonsciousn ss is «nc third 
larger than whin seen bv the other In the sense here 
mentiui ed 1 underst ind the word relative but 1 
fail to underst ind what Prof Einstiin means by it 

Meanwhile lit us try ti be content with oiir 
limitations One of the eaihtst antmcmies leeorded 
was the question of whether spat is 1 miled or un 
limited It remains in antinomy still ind must 
remain so The one alternatnc is is incredible and 
unimaginable as the other and the Sphinx refuses to 
reply when she is iskinl about it Thin is no cal 
cuius iv 111 ibic bv vv Inch men w ith 1 nnted f icultics 
and all prone ti error can map tut inhnitv 
discover the secrets if thi realms bev ind the stars 
and transci nd thi w rid accessibli to oc r si nses and 
which alone i an I equated with and idequatclv 
tested bv inductive methods I et us leave to the 
pure mathemati i ins Iht delightful ixcupation of 
rambling through wonderland with their imagina 
tion It would be unreasonable to diprive them of 
their m ntal relaxations and amusements in the land 
of dreams in which th v have such ample scope for 
mental dexterity Ml 1 maintain is that these dreams 
are entirely out of place in that branch of inductive 
thought i died s lence My most gifteil friend Mr 
Hobson of Queens' College Cambridge a very 
original mathematician in a luiid aciount of the 
aims and purposes of pure mathematics emphatically 
protests against mixing up thit empyrean study with 
the mundane realities of plebeian physics 

I astlv let us remember a graphic phrase of 
Mansel when dealing with transcendentalism in philo 
sophv He warned nis pupils that a man who tries 
to look down his own throat with a candle in his 
hand must take care that he does not burn his back 
hair ” 

I have touched only the fringe of the subject raised 
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in this most interesting discussion, for which we are 
all grateful but I fed that whether the space du> 
tuss^ in It 18 limited or not, yours is very defimtely 
limited and I must trespass on it no further 

Hbnkv H Howorth 
4; I txham Gardens Februiry ai 


Natural Hntory of Porto Santo 

Ihb Island of Porto banto, one of the Madeira 
group, IS probably best known to biologists on account 
of the famous rabbit stdl found commonly there 
Darwin showed that the animal differed conspicuously 
from the English rabbit, and inferred that it had 
evolved into a new race smee its introduction into the 
island some hundreds of years ago Haeckel gave it 
a distinctive n ime IJtucleyt It Is indeed 1 distinct 
race or subspecies from the English rabbit but 
zoologists h id f iiled ti observe that it was identical 
with the Lusitanian animal, which had not then been 
segregated by them ihus the Porto Santo rabbit 
loses Its importance as evidence of evolution, being, 
in fact the South Eurojiean subspecies of Oryttolagui 
cumculus 

lo the modern biologist however, Porto Santo has 
far more attrictivc features It is a small island, 
some miles 1^ 3 miles but of irregular shape, with 
i numter of adjacent islets Yet on this small area 
arc found is m iny as forty one native species of 
Helicoid snails the very much lar^r island of 
Madeira having only thirty-seven A few of the 
forty one ire now extinct being represented only 
by fossils or empty shells On thi other hand 
the number may be considerably increased if we 
add the varieties and local rues some of them quite 
distinctive In uldition to the native species there 
ire some which have been introduced md Helix 
pisana in p irtieular exists in cc untless myriads with 
many varictions It seems to havi been n> obstacle 
to the spre id of this sn iil that the island was already 
occupied by a prodigious number of lind mollusca 
Whether th advent of II fnana reduced the numbers 
of the native species it is hard to say but the littci 
still abound everywhere 

Ihe largest and hnest snail of Porto Sinto is 
Pseudocampylata J oivei 1 eruss ic or ^gantta 
I owe It IS 1 quite common fossil in beds which 
must apparently be referred to the Pleistocene, but 
It his been ft und living and c perfectly fresh shell 
IS to be seen in tin British Museum fN itural 
History) I feund no living sjx;cimens but ob 
tamed sever il shells in ploughed helds showing 
the pink ipix ind tra cs of the bands cer 
tainly not fossils It mav be that agriculture has 
been the principal cause of the extinction (it is prob 
ably now extinct) of this fine mollusc I eptaxts 
fluctuoia Lowe is another species whirh seems to 
be extinct, but I found a leeent shell showing the 
coloured banding The isl ts about Porto Santo are 
extremely interesting The llheo de Lima on which 
the lighthouse stands is about 1200 metres long and 
less than 500 metres across at its widest part It is 
scarcely 300 metres from the mam island and there 
ire half submerged rocks in the channel Yet on this 
islet we find swarming under stones the very distinct 
ind remarkable snail Geomttra turricula Lowe, found 
nowhere else in the world I The large Pseudo 
campylaea portosanctana Sowerby which is a 
sort of smaller edition of P I^owet abounds on the 
mam island But on the Ilbeo de Cima it has not 
merely one distinct race but two On the top of the 
islet near the end fanng the mam island we find a 
very large dark depressed race the greatest diameter 
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of nhich ib 39-31 mm. Ihib is the race ctmeiuu of 
Wollaston. About the landing-place, on the east side, is 
another race, smaller than usual (ma\imum diameter 
aa-as mm.), not dark, but well and eunspicuously 
banded, and with the spire greatly depressed. It may- 
be called race •valuta; it has possibly become dis- 
tinctly segregated since Wollaston's time, since it 
Lonibines the ehuracters of the other forms, and is 
the sort of thing which might doubtless be obtained 
from them by uu-eful breeding under artificial condi- 
tiems. At the same time these races cimcnsis and 
evoluta exist to-day as pure types, very distinct and 
easily recognised, occupying diHcrcnt stations on the 
llheo de Cima. 

In some ways the llheo de No-dcste, the most 
remote of the islets about Porto Santo, is even more 
inteiesting. It is a mere rock in the ocean, about 
500 metres long and 300 metres high, somewhat less 
than 3 km. from the main island With the aid of 
our brat’s crew of strong Portuguese sailors, my wife 
and I were able to land and climb about the exces- 
sively rocky surface. The segclation is scanty, but 
includes the beautiful stock, Matthiola maderemu, 
Lowe, .md thu orange-flowen d Lotus. Ants and 
millipedes seemed to be entirely absent On this 
lonely ro< k, and nowhere else, li\ es the beautiful snail 
Cryplaxii jorftnu, Wollaston, with daik, keeled shell 
and pink lip and apex. Here, and not elsewhere, 
IS found (in great abundance) the small, button-like 
Diicula polymoTpha rate gomestaua. Paiv.i. But here 
,dso IS the invading Ilehx ptsana and the native Plebe- 
(Ilia punetulata, Sowerby, whiih abounds on the 
m.dn island. 

The curious little Geomitra pauperciUa, Lowe, 
abounds under rocks in drv places at Porto Santo 
and on the ailiaccnt islets It is unique in the group 
for its wide distribution, being found also in Madeira 
and all thro- Deseitas, and in the \zores and C.inaries. 
It sticks very tightly to the rocks or to anv other 
I onvenient object. I once saw a beetle (Helops) walk- 
ing along with one of these snails on its back. It is 
probable that at different times these snails have 
.itt.iched themselves to the feet of birds, and thus 
got carried across the sea 

The soundings taken many years ago bv H M.S 
Styx (Capt Viilal) show that Porto .Santo rests on 
an elevated bank, indicating a former island perhaps 
sK or seven times as large. The margins of this 
b.mk appear (o be cliff-like, almost vertical, the 
depths suddenly increasing from, f.g , 45 to 200 
fathoms. This might be taken to inoitale the cliffs 
of the former island, perhaps dating from the 
Mesozoic The oldest deposits on the island contain- 
injj fossils are Miocene, and arc marine At Calheta 
Point one may sec this Miocene materi.il, with large 
shells and corals, mixed with dark volcanic rock, 
which seems to have been thrust up from beneath. 
The suggestion is obvious that the island dates only 
from the Miocene, but, apart from the Styx soundings, 
it seems improbable that the remarkable snail fauna 
has wholly evolved from some immigrant or immi- 
grants since that time. The sandy fossd beds con- 
taining land shells must be considered Pleistocene. 
Wollaston calls these shells subfossil, hut they are 
quite comparable with Pleistocene fossils elsewhere, 
and show about as much difference from the living 
fauna as might be expected. At the base of this 
series, in the Campo do Balxo, is a dense stratum of 
marine Pleistocene, which has been studied and will, 
I hope, be fully described by my friend Senhor A. C. 
de Noronha, a verv keen and able naturalist who w-as 
bom In the island. 

The insect fauna of Porto Santo is scanty, but the 
collections obtained will doubtless prove to be of ex- 
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ceptional interc!>l wlicn studied. Three species of 
butterflies are common, Ce/ias edma, Vanevia cardm, 
and r. calUrhoe, the last bleeding abundantly on the 
nettle Urtii-a meinbratiacea, Poir Wollaston con- 
sidered that specimens of the Porto Santo V. tal- 
lirhoc were smaller than those of Madeira, but I 
LOuld not see anv difference We found only two 
species of bees, both .\ndrcna. No fossorial 
wasps could Ik* found, (hough the sandy country 
scenud exactly suited to them 'Iho numerous 
spidi'rs uppe.ir to h.ive no Pompilidm to attack 
them. \t the back of tin, town rises the tall 
Pico do Costello, and on its summit may be sicn a 
building in which the inhabitants used to take refuge 
from the Mcxirish pirates. A i.innon leinains on the 
side of the mountain, half-buried in the earth. To-day 
the low binds of Poito hnnto are overrun, like those 
of Madeira, bj the ubno\ious little ant Iridomyrmex 
hutnih^, which has exlc-rmin.itid the ontc -abundant 
house-ant, Pheidole mcgaccphala. But on the top of 
the Pico do t'.istello we found the Pheidole still hold- 
ing out, with numerous strong nests. 

The floia is scanty, and was not specially studied 
by us We were interested to find the orchid Gemmria 
dtphylla, Lk , on the Pico do Gastello and Pico 
d’.Vnna Ferreira The Pico do Gastello has been 
extensively planted with trees m recent years, and I 
thought the orchid might have been introduced with 
soil, but this seems unlikely in the case of the Pico 
d’Anna Ferreir.i, which remains in its original 
condition. 

The people of Porto Santo are a hardv and indus- 
trious race who win a scanty living from the sea and 
soil. We found them exceedingly friendly and cheer- 
ful, and left them with strong feelings of regard. 
Wc were specially indebted to our guide, Senhor Juan 
do Pico, who knew- eyeiv path and byw.sy 

T. D. A. CocKFaFii. 

Hotel Bella Vista, Funchal, M.-ideir.n, 

February 3. 


The Energy of Oyelones. 

In the recuit discussion in Nature on the energy 
of cyclones no mention h.is been made of tropical 
cyclones, although these are the most remarkable 
phenomena of their kind 

It is impossible to ajiply to these cyclones the 
theories which ascribe the energy of the rotating wind 
svstc*in to the rc-adjustment of equilibrium of warm 
and cold masses of air within that system, since in 
the cyclones of the tropical rone temperature and 
humidity are symmetrically distributea. In these 
cyclones warm and cold sectors do not exist The 
Indian meteorologists Henry Blanford, Sir John Eliot. 
Fr Ch.-imbers, .ind W T Willson h.ive published 
papers on the cyclones of the Bay of Bengal and the 
Arabian Sen, giving a full explanation of their origin 
and development These vei7 important works no 
longer receive the attention they deserve They also 
throw much light upon the source of energy in these 
cyclones I endeavoured to make a rough calculation 
of the energy contained within one of these whirls, 
taking into account the preceding pressure distribu- 
tion over the hurricane region, and the results were 
in good agreement with tire observed wind forces I 
should therefore like to direct attention to this work 

The calculation was based upon observations of the 
Backergange evclone. It Is given in my “I.ehrbuch 
der Metcorologie ” (1901 edition, p. 579, footnote), as 
well as In a paper, “Remarks oh the Origin of 
(Tropical) Cyclones ’• (Meteerdogische ZeiUchrift, 
1877, August, p. 3T1). Mv calculation has no ap. 
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phcation to the cyclones of middle and higher lati- 
tude*, as It presupposes simple whirls like the sym 
metrical c> clone of the tropics J von Hann 

Vienna Tebruary 

The AMMt of Mount Iveroot. 

Ihb opportunity which mountaineers and geo 
graphers have long looked for of approaching Mount 
Lverebt from the north has at last amv^ Ihe 
Tibetan Government hib given its consent for the 
dispatch of an expedition to explore the mountain 
The expedition is now being orgamsed by a com 
bined committee of the Royal Geographical Society 
and the Alpine Club and an attempt will be made 
to ascend this the highest mountain in the world 
The cost of the expedition is estimated at about 
\ooool Alreadv i quarter of this amount has been 
raised among the members of the two societies But 
the expedition will have to leave England very shortly 
and It IS essential to its success that the equipment 
shall be the best possible and that no financial un 
certainty shall delay the organisaUon in India of a 
pigied corps of Htmalay in porters and of an adequate 
transport service Heavy initial outliv is therefore 
mvolved and we now a|^il to the gcn<^rll public 
confident that it will wish to further in enterprise 
the successful accomplishment of which will bring 
so much credit to this country 
Subscriptions should hr sent to the Treasurer Royil 
Geographical Society Kensington G ire S W 7 01 
to the Bank of Liverpool and Martins (Cod s Bid 
dulph, and Co 's branch) 43 Chiring C ross S W i 
Francis Younohusband 
President Rovil Geographical So iet\ 

J N CoiiiK 
President \lptnc Club 
hebruarv 23 



I AM gild to see that the writer of the leading 
article m Natire of February 24 directs attention to 
the concern with which research workers view the 
possibility of foreign organic chemicals being restricted 
or excluded by legislation in the interests of British 
manufacturers 

The latter are not vet in a position to supplv many 
materials in that state of unouestioned puntv such 
as one asscxriates with the old firms of Merck and 
Kahlbaum m Germany ind Poulenc Fr^res in Fiance 
As an illustration I mav mention that I recently 
ordered a pound cf propyl alcohol (as catalogued) from 
a British firm and at the same tune a like quantity 
finm Poulenc Frires The first forwarded a miterud 
GOftmg i8t which consisted of a mixtun boiling 
over a wide range of temperature but containing no 
propyl alcohol whereas the French firm supplied a 
pure sample of nearly constant boihng point costing 
I ir , including postage J B Cohen 

The University I eeds Februorv 25 


Natnrt of Vowol fiowida 

With regard to the very interesting researches on 
vowel sounds by Prof Senpture publ^ed in Natuxb 
of January 13 (jx 631s) and January 20 (p 664), I beg 
to be permitted to state that the attempt of Helm 
belts to produce vowels with smooth simpfe tones has 
aoioe been fully confirmed Using instead of tuning 
forks, botdies caused to sound by currents of air 
Mown over their orifices which, as is wdl known, 
^ire almost perfectly sunple tones I have been able 
to dsBionstrate this my^f The remarkable and 
NO 2679, VOL 107] 


extended investigations of Prof Miller described m his 
book Science of MusKal Sound, have fully proved 
the statement of Helmholtz to be true as Have also 
the rcsLorches of Prof Stumpff, of Berlin I am 
therefore of the opinion that the Helmhcdti themv of 
vowel sounds can scaicely be doubted any longer Her- 
mann's and Senpture s method of producing vowels 
by sending puffs of air through a resonator does not 
contradict this Whenever a complex vibration is 
set up which appears to be a mixture of simple tones 
corresponding to the sound of a vowel, there will be 
produced a vowel However it is very important 
to have repeated Hermann’s expenments and ex- 
tended them by using resonators with soft walls 
Clt^RLKS DB WaSKNOONK 
HAtel Eden Montreux Switzerland 


1 HE above letter very pn pLrl> directs attention to the 
excellent work of Prof Miller It is worth while to 
study Fig 1 10 of his book reproduced below For the 
tuning fork there is c nly one tone namely the funda 
mental For the other instruments the fundamental 
ippcars clearly but for the voice the fundamental is 
lacking Thus the strongest t ne in a vowel the voice 
tone does not appear in the plot This is in agreement 
with the work of Hermann and myself As explained 
in Nature of January 13 and 20 this arises from the 
fact that the voice tone consists of a series of puffs 
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Prof Millei s plots show that for the musical 
instruments the harmonics appear strongly at certain 
places For the voice, however, the seventh, eighth, 
and ninth harmonics appear Three tones in the 
relations 789 sounded together would produce a 
most discordant sound with disturbing beats, and 
certainly not the clear tone that elwractensst a 
vowel As explained in Nature such a group of 
neirtbourmg harmonics anies from the presence of 
an Inharmonic m this region which can express itself 
only in this wav 

It IS interesting to note that Prof Miller’s results 
give du^ evidenre of both elements of the new 
vowel theory, namely, that the voks tone consists 
of a series of puffs, and that the vowel tones are 
independent of the pitch of the voice tone From 
Prof Miller’s i*»ts they would appear always to be 
uiharmodic B W SatVTon 
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Early Chemistry m Oxford.^ 

Sir Edward Thorpe. C B . F R S 


A n attempt is being made at Oxford to bring 
together such scattered information as exists 
concerning the early history of science in that 
University, and to commemorate the achievements 
of Tunstal, Richard of Wallingford, Merle, 
Mauduit, Rede, Aschenden — forgotten worthies of 
a medieval time — and of Digges, Recorde, 
Dwight, Lower, Mayow, and others of a later 
peri^ As regards physical science, it is intended 
to illustrate its development by a sort of catalogut 
raisonnd of scientihc instruments mainly from 
the collections in the various collcgi s and Uni 
versity departments which are known to be rich 
in specimens of the best work of the criftsmen 
of the seventeenth and eighteenth centuries 

Ihe present booklet tht first instalment of the 
projected senes — deals with the history of chem 
istry at Oxford down to the time of Daubeny It 
traces the beginnings from Roger Bacon (1214-92), 
who may be said to have well and truly laid its 
foundations as a science bv his insistence on the 
appeal to experiment His dictum, Stne expertenha 
nthtl sufficienter tem potent now over the en 
trance to an Oxford laboratory, is significant not 
only of his breach with scholasticism but also of 
his clear recognition of the path that science must 
follow Mr Gunther deals only in very general 
terms with the influence of Bacon — more with his 
teaching and the essential nature of his philosophy 
than with his actual achievements He sees his 
limitations in the dominance of the Greek philo 
sophy, and in his inability to act, through force 
of circumstances, upon his own principles Con 
sidering that Bacon’s name is associated with 
Oxford traditions, and that the book is primarily 
intended for Oxford students to whom, indeed 
It IS dedicated, more space might well have been 
allotted to one who wis ‘at once the earliest and 
among the greatest of our [Oxford) teachers ” 
The early association of chemistry with medi 
cine was, of course felt in Oxford, as elsewhere 
The Spiceria of medieval Oxford were to be 
found in the High Street, near the site of the 
present front of Brasenose College Their shops, 
which did not escape being occasionally “ragged,” 
dealt originally in spices, seeds and roots, and 
only gradually developed into apothecaries One 
of the earliest was that of John le Spicer whose 
shop, in i‘)t2, was in All Saints parish Mr 
Gunther furnishes a plan showing the apothe 
canes’ quarters in Oxford, and he gives illustra 
tions of their receptacles for drugs from the senes 
in the Ashmolean Museum 

From the times of Roger Bacon and the early 
spicers to the middle of the seventeenth century 
is a big jump But Oxford contributed nothing to 
chemical science during the intervening period 
The study of natural phenomena was foreign to 
the scholastic learning of the time As Mr 
Gunther points out, “the long list of Wavnfletc 

> “IwiyMnieatiiOilnnl P»rti ■ riiafdWT ByRTOonilw 
vl4'«i (Onfiird Tb« Oxfonl Sdsiira tjbohit o riti t9fo ) Af 
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readers of Natural Philosophy, none of whom left 
any original work, shows how barren discourses 
on this subject must be, when they are founded 
on Aristotle rather than on Nature ” Ihere were, 
however, alchemists during this period in Oxford, 
among them the Rosicrucian 1 ludd, of St John’s, 
in 1^1)1, and Simon I orman and John Thorn- 
borough (1602) of Migdilen Mention should 
ilso be made of John I reiich (1616-^7), who wrote 
treatises on distillation, partly taken out of the 
most stket Chsmuall Authors of several Lan 
guages and partly out of the Author’s minuall 
fspcricncc ’ But the real awakening in Oxford 
otturred during the troubles of the Civil War, 
when Wilkins, Ward, Bathurst, Petty, and W illis 
mtt \\ttkl> first in an apothecary’s house for the 
lunvtnientc of inspeeting drugs, ’ next at the 
lodgings of Dr Wilkins, warden of Wadham, and 
afterwards at the lodgings of Mr Robert Boyle 
The last named had settled, in 16^4, in Crosse’s 
rooms in the High Street, having recently ’eft 
Ireland ‘ a barbarous country,” he says “where 
chemical spirits were so misunderstood, and 
chemical instruments so unprocurable, that it was 
hard to havi any Hermetic thoughts in it ” 

This association of the progenitors of the Royal 
Society with Oxford is an incident of which the 
Unisersity is justly proud, and Mr Gunther treats 
of It in some detail Boyle, who was of a tender 
constitution was devotedly looked after by his 
sister. Lady Ranelagh, who came up to Oxford to 
settle him in his lodgings While there, we learn 
from a letter which Mr Gunther prints, she was 
not wholly satisfied as she thinks the position 
of the doors with respect to the fireplace, even 
in the warmest room, will occasion draughts 
‘the inconvenience ’ of which “may be helped 
by a folding screen ” Boyle, however, was 
sufficiently comfortable to remain there for 
fourteen years when he removed to I ondon to 
his new laboratory at the back of 1 ady Ranelagh’s 
house in Pall Mall Crosse’s house in Oxford 
was pulled down in 1809 , it was where the Shelley 
memorial now stands Mr Gunther gives a re 
production of an old print showing it and its rela- 
tion to University College and other buildings in 
the High Street (I ig i) 

Oxford owes to Boyle its first regular teacher 
of practical chemistrj — Peter Sthael, of Strass- 
burg, “a Lutheran, a great hater of women, and 
a very useful man ” who had been engaged by 
Boyle as one of his assistants He began his 
courses in i6i;q Among his pupils was John 
Locke of Christ Church, “a man of turbulent 
spirit, clamorous and never contented The club 
[class] wrote and took notes from the mouth of 
their master, who sat at the upper end of a table 
but the said J Lock scorned to do it, so that 
while every man besides of the club were writing, 
he would be prating and troublesome ” That the 
fingers of the troublesome T Locke did actually 
Itch to be at chemical experimenting is shown by 
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his subsequent action, for an account of whichto pieces, but the whole place is filthy.’* Mr. 
we must refer to the book itself. Gunther is of opinion that at least one good thing 

Oxford is associated with the discovery of the emerged from the furnaces of the Asnmolean — 
iirt of salt-glazing stoneware, due to John Dwieht namely, Dr. John Wall, a fellow of Merton, who 
(1661), of Christ Church. John Ludwell, felbw probably gained there the knowledge of operative 
of Wadham, about 1670 experimented on the chemistry which enabled him to study the manu- 
manufacture of glass, which he surmised was a facture of porcelain, and ultimately to found the 
kind of solution. famous china factory of Worcester. 

With the removal of the members of the Another Dr. Wall, known as Martin Wall 
“philosophical! Clubbe ’’ to London, the pursuit of (1747-1834), a fellow of New College, in 1781 
experimental inquiry languished and almost diedbe^me public reader of chemistry. He, accord- 
out. The chief glory of Oxford in the 
years immediately following the Re- 
storation was John Mayow, fellow ot 
All Souls, who left the University in 
1675 and settled at Bath as a 
physician. He died four }ears later at 
the age of thirty-six. On his epoch- 
making work his “'Irailatiis de Re- 
spiratione," in which he recognised the 
real nature of atmospheric air, and of 
the function of one of its constituents 
in supporting combustion and respira- 
tion — as also on his subsequent treat- 
ises in which be further elaborated his 
practical discovery of oxygen, there is 
no need to enlarge. Mr. Gunther styles 
him " the greatest chemist whom 
Oxford has ever produced.” 

The first University chemical labora- 
tory was established by Elias Ashmole, 
whose original scheme for the founda- 
tion of a scientific institution com- 
prised an “elaboratory,” as well as a 
repository for his “raree show” of 
archaeological curios. The Offiana 
Chytnica was housed in the cellar of 
the building, which was erected in 
1083, and placed under the charge of 
Dr. Plot. “ Certaine scholars ” of the 
Philosophical Society of Oxford there- 
upon “ went a course of chimistrie ” 
and “had meetings in the large room 
over the elaboratory Every Friday in 
the afternoone to talke of Chymicall 
matters,” “their discourses” being 
“roistered down” by Dr. Plot. Plot 
resigned his office in i68g, and 
was succeeded by Mr Edward 
Hannes, of Christ Church. In 
1704 Hannes was followed by Dr 
John Freind, also of Christ Church, 
who is described as “ wcll-skill’d 
in Speculative and Practical Chymistry," and “the 
first who applied the Newtonian philosophy to 
chemistry.” He was assisted by Richard Frewin, 
of the same college, and Camden professor of 
ancient history, who seems to have had charge of 
Ae Ashmolean Laboratory. The latter, accord- 
ing to UflTenbach, the traveller, who visited it m 
1710, “does not trouble much about it, and the 
operator, Mr. White (said to be a good-for- 
nothing man) still less." “Not only are the finest 
instruments, tiles, and such like, almost all broken 
NO. 265r9, VOL. 107] 
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ing to our author, taught that chemistry “is an 
imm^iate revelation from Heaven to Adam, and 
had its name from Cham, the progenitor of the 
Kg^yptians.” “Chymistry " is not only “a piece of 
knowledge not mis-becoming a gentleman, but 
it promises to afford a firm and elegant basis for 
a compleat skill in Natural Philosophy — and cer- 
tainly will enable any divine in Europe to describe 
with confidence the operation by which Moses 
might have reduced the golden calf to powder — 
to the confu.<iion of Voltaire and all his disciples.” 
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Ihe early memoirs of the Manchester Philo 
sophical Society contain several papers by Wall, 
brief notes of whose lectures are preserved in MS 
in the Radcliffe library and in private letters of the 
time, some of the latter are printed by Mr 
Gunther Wall is described as a ‘learned, ine-eni 
ous, and pleasing gentleman, ’ who once had the 
honour of drinking tea with Dr Samuel Johnson 

A contemporary of Wall's, James Higgin 
botham, of Magdalen Hall, afterwards James 
Price, of Guildford, was the last of the Pnglish 
alchemists, and killed himself after the exposure, 
by a committee of the Royal Society, of his prtten 
sions to transmute mercury into gold 

Prom the closing years of the eighteenth cen 
tury to the time of the foundation of the Aid 
richian professorship, Oxford resderships in chem 
istry were held in succession by Dr Phomas Bed 
does {1788-9'?) best known as the founder of the 
Pneumatic Institution ” at Clifton, and thi dis 
coverer of Humphry Davy and Dr Robert 
Bourne, a fellow of Worcester and an eminent 
medical man of his time Indeed, practicnllv 
all the readerships were held bv medical men, ind 
their teaching was largely directed to the needs 
of medicine 

In 1803 Dr G Aldrich endowed a professor 
ship of chemistry The first occupant of the chair 
was John Kidd, who held it from 1803 to 1822 
He IS the author of two papers in the Phil Trans 
one on * Naphthaline, a peculiar substance 
produced during the decomposition of coal tar , 
the other on “The natural production of Salt 
petre in the walls of subtt rraneous buildings 
the saltpetre having been scraped from the 
hoary walls " of the basement of the Ashmolean 
Museum in which Dr Kidd and his family resided 


Dr Kidd was succeeded by Dr Charles G B 
Daubeny, a professor of botany to chemists, and 
a professor of chemistry to botanists, who held 
the chair for thirty two years, when his “increas 
ing duties at the Botanic Garden compelled him to 
resign his Chemical Professorship ’ The cellar at 
the Ashmolean, although, as Daubeny said, 

notunouslv unworthy of a great University, 
being dark, inconvenient, and confined," was after 
wards occupied by the late Prof Story-Maskelyne, 
who give instruction there in chemical analysis 
An incident connected with his tenancy of this 
b-iscment is related by Mr Gunther in a fool 
note with which this notice of a most interesting 
account of Oxford s relations to chemistry must 
conclude — 

Some workmen were i mployed to make some 
lilt ral 10ns lo I w ill when oni of them drove his 
pick through into a small room that had evidently not 
sti n the irght of ilav for generations 1 hey enlarged 
the ipciture md on entering found some bottlis 
thit appoarid lo thim of extreme antiquity Very 
naturiily they tasted the contents and speculated on 
the possible origin of the long forgotten hoard 
When eventually the discovery was reported to Maske- 
Ivne then at the mineralogical department at the 
British Museum he exclaimed They have broken 
into my cellar the stupid idiots If they had only 
looked at the other side they would have seen my 
new oak door ” But what probably rankled in his 
nind was the thought that his own gm had impaired 
their clear vision 

Mr Gunther’s surmise cannot, however be well 
founded as the gm was reached only after the 
wall had been broken through It was presumably 
the same wine cellar that Dr Daubeny had vainly 
petitioned Convocation to improve for him 


Pons Wtnnecke s Comet and its Meteor Shower 

By W F Dennino 


A new comet was discovered by Jean I ouis 
Pons at Marseilles in June, i8ig, and it 
was observed during five weeks From the ob 
servations obtained, Fnckc computed that the 
comet was revolving in an elliptical orbit with 
a period of 2052 diys, or 3618 sears Nothing 
more was, however, seen of the object until nearly 
forty years afterwards, when Winnecke re dis- 
covert it, and also re determined its period of 
revolution It has since been observed in 1869, 
1871;, 1886, 189a, 1898, 1909, and 1913 During 
the last fifty years the planet Jupiter has some 
what disturbed the orbit of the comet, for the 
two objects made several near approaches Two 
periods of the comet are nearly equivalent to one 
period of Jupiter, hence at alternate visits of the 
former to aphelion, as in about 1872, 1883, 1893, 
and 1907, the perturbations were considerable 
These had the effect of lengthening the comet’s 
period and bringing that pection of its course 
which IS nearest to the sun almost into conjunc- 
tion with the earth's path at the end of June 
On June 28, 1916, a meteoric shbwer of stnk 
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ing snd abundant chiractcr was observed by the 
present writer at Bristol It was first seen there 
at 10 23 p m and half an hour later it was also 
observed from Bournemouth and Birmingham 
The sky was not very fivourable, but at Bristol 
sixty nine metiors were observed in about two 
hours including twenty of the first magnitude 
and the radiant jxiint appeared to be diffused over 
the region of tj Urs® Majoris, 8 BoAtis and 
a little east This position corresponded 
approximstely with the radiant point computed 
for Pons-Winnccke’s comet, and the date was 
also correct so that an intimate association (or 
identity) of the two phenomena was suggested 
(see Monthly Notices of the Royal Astronomical 
Society for 1916, vol IxxM p 742) The 
meteoric shower named is likely to be repeated, 
and on a more brilliant and abundant scale, on 
about June 27 next, for the comet will be very 
much nearer to the earth than it was in June, 
1916 On that occasion the meteors were seep 
about ten months after the comet’s nucleus had 
passed through jperihelion, so that the stream of 
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particles following in the comet's wake must 
have been something hke 550 milhon miles 
long This need not, however, occasion great 
surprise, for observations have proved that in the 
case of the great Leonid stream of November 
the diibris or meteoric particles are distributed 
completely around the orbit, which extends in its 
outer limits to beyond the path of the remote 
planet Uranus 

Formerly we had no special meteor shower to 
distinguish the midsummer period, but it is quite 
possible that in future years June may acquire a 
similar notoriety for meteors as that which has 
been long held b} August and November, and 
should the new shower fully justify expectation 
It will in a certain measure prove a recompense 
for the lack of grand displays of meteors which 
has characterised the past thirty five years There 
were great storms of meteors in November, 1866, 
1872 and 1885, but the I eonids of Tempel s 
comet (1866) and the Andromedids of Biela's 
comet have failed to furnish a really brilliant 
display of hrst-class importance during more than 
the third of a century, and it seems difficult to 
predict the dates of great revivals, although the 
years 193-1 and 1934 are likely to bring a con 
siderable shower, if not a grand exhibition, of 
meteors at the middle of November 


Including the periodical comet of Pons-Win- 
necke, we now have six comets of which the 
orbits bear so striking and suggestive a simi- 
larity to those of nch meteoric streams that we 
may certainly conclude them to have the same 
derivative sources There art also a number of 
other comets which furnish significant evidence 
that they are closely connected, if not identical, 
with active meteor showers For example, the 
comet of Mcchain Tuttle seems to present con 
formity with a radiant point observed from 
220® +76® from December 20 to 25 The comet 
Lexcll (1770) agrees with a radiant point in June 
at about 280O-24® Ihe comet of 1739 agrees 
with 1 radiant point at 153® + 40® from October 14 
to 22, and the comet Denning (1881) presents 
similar features of orbit to a meteor shower ob 
served during the period July 25 to August 8 
from a radiant at 303®-io® 

There arc many other instances in which 
cometary and meteoric accordances may be 
assumed with a fair degree of probability, yet 
when we consider the large number of orbits now 
definitely computed for comets and meteor streams 
we are bound to admit that chance coincidences 
must sometimes occur, and that it is difficult, 
except special cases, to select the genuine in- 
stances of agreement 


Obituary. 


Paoi- L C Miali , F R S 

T he death of Prof Miall, announced in our 
columns last week, removes from the 
world a man who stood in natural history eminent 
in a position of his own, in education as one of 
the most sane and enlightened reformers of his 
time, and in personality one of the truly great 
among men 

Louis Compton Miall was born in 1842, the son 
of a Congregational minister in Bradford After 
his csrly educition at Sileoates he entered the 
teaching profession as an issislant master but 
was soon tempted to accept the curatorship of the 
newly founded Literary and Philosophical Society 
of Bradford, where he developed a keen interest 
in geology and palaeontology A little later he 
was appointed to the curatorship of the Museum 
of the Leeds Philosophical and I iterary Society, 
and in 1876 two >ears after the foundation of the 
Yorkshire College of Science, he was appointed 
as Its first professor of biology, a position which 
he continu^ to hold in the University of Leeds 
until his retirement in 1907 With Sir Edward 
Thorpe, the late Sir Arfiiur Rucker, and Prof 
A H Green he was one of the four scientific 
oncers of university education in Yorkshire 
e held the Fullerian professorship of physiology 
!o the Royal Indfitution 1904-3, was president of 
Section D (Zoology) of the British Association at 
tbe Toronto meeting in 1897, and president of the 
Education Section at Dublin in 1908 He was 
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elected i fellow of the Royil Society in 1892, and 
made an honorary D Sc of Leeds in 1904 
On his retirement from Leeds in 1907 Prof 
Miall took up his residence at Letchworth, within 
easy reach of Cambridge and of the British 
Museum, and he continued active in writing and 
teaching In 1918, soon after the death of his 
gifted wife, to whom he was married in 1870, he 
returned to his native county, residing at Ben 
Rhydding F or some time he maintained an active 

interest in his books, and he left practically com 
plete a work on " Garden craft in the Past ” Lat 
terly his health failed somewhat, but almost until 
his death he retained wonderful vigour of mind 
and intellectual interest In the middle of January 
he had a slight paralytic stroke followed by a 
second, which left him in a weak state From 
then his strength slowly ebbed, and he passed 
away peacefully, without suffering, in the house of 
his daughter, Mrs Harold Wager, at Leeds 
To those who did not know him it is scarcely 
possible to give an adequate idea of the kind and 
strength of the influence which Prof Miall exer- 
cised or of the veneration in which he was held 
wherever his labours lay In attempting to 
describe any section of his work there anses at 
once the memory of the man hunself, his arrest- 
ing personality, the scale and strength of his 
principles of heart and mind, his austere simplicity 
and perfect sincerity, his deliberate judgment, the 
comprehensiveness and sanity of his mental atti- 
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tude, his perfect lucidity of thought and bpeech, 
the richness and rarity of his store of learning in 
so many fields, and the scrupulousness of his taste, 
which abhorred and swept before it all that par 
took of the pretentious or the base 

Prof Miall s intellectual interests were not con 
fined to science He had a real love of art and 
music, and was keenly interested in the works ol 
Greek and Latin authors and in the classics of 
English, I rench, and German liter iturc His 
activities in biology, both as te ichcr and as inves- 
tigator, coincided with the greit output of bio 
logical work, which followed upon the publication 
of Darwin s ‘Origin of Species ’ His earlier 
scientific memoirs were mainly geological ind 
palscontological Shortly efter he w is appointed 
curator of the Museum at Br idford In was instru 
mental in bringing to light a newly discovered 
Labyrinthodont which had been found m i coal 
mine at Low Moor It was in connection with 
this discovery that he first made the icquaintancc 
of Prof Huxley and Sir Charles Lyell, and the 
incident seems to have been a turning point in 
his career Between the vears iSbg and 1881 he 
published numerous papers on geology ind 
palaeontology He also wrote a m inual for 
students on The Skull of the Crocodile,” and 
in conjunction with I Greenwood an important 
memoir on The Anatomy of the Indian 
Elephant ” 

From 1881 onwards Prof Miall’s biological in 
vestigations were mainly confined to the structure 
and development of insects and his books on 
“The Cockroach," “Ihc Harlequin 1 Iv, ’ and 
“The Natural History of Aquatic Insects arc 
among the most important memoirs on insect 
structure and development published during the 
latter half of the nineteenth century These hwks, 
which are written with great lucidity and charm 
have been an inspiration to many naturalists, and 
arc enduring examples of how to "study the 
works of Nature with open eyes ” 

In his love of Nature Prof Miall had very much 
the tempernment of Gilbert White, and in col 
laboration with his friend Dr W Wardc Fowler 
he brought out a scholarly edition of "The 
Natural History and Antiquities of Selbornc ” 
enriched with an abundance of notes explaining 
and amplifying Gilbert White s observations 
The historical side of biologv always had great 
attractions for him Ht paid attention to it in 
his teaching, and two books from his pen “A 
History of Biology” and a remarkably interest 
ing account of “ITie Early Naturalists and their 
Work,” testify to the wide range of his reading 
and the great knowledge which he possessed 

Prof Miall’s zeal as an educational reformer is 
wdl known In his book on ' Thirty Years of 
Teaching” his ideals and aspirations are clearly 
set forth, and in his “ Object I essons from 
Nature," “Round the Year” and “House, 
Garden, and Field ” he has given a most delight 
ful Insight into the methods which should be 
employed in the rational study of natural history 
aa opposed to mere collecting "and the compila 
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tion of lists of species He was far from dis 
paraging the study of systematic zoology or 
botany, but he did most strenuously deprecate 
aimless work ‘which springs from no real cun 
osity about Naturt and ittempts to answer no 
scientific questions ’ He loved Nature with all 
his heart and ever served her faithfully 

A b , H W 


By the death of Prof 1 ouis Compton Miall, 
timritus professor of biology in the University of 
1 teds, thtre pisses aw ly I he list but one of the 
small body of teachers — less th in a dozen in 
number — who, as members of tin professoriate of 
the Yorkshire Collegi. may be said to h ivc laid 
the foundations of the University md, in a 
measure, to have fashioned its aims and destiny 
The Yorkshire College, the progenitor of the 
University, vvis established in I teds in 1874 
Miall, who It thit time wis secret iry and cura- 
tor of the Museum of the Philosophical and Liter 
ary Society of I eeds, had acquired more than a 
loeal reput ition is a geologist mil botanist, and 
was then embarking upon the biological inquiries 
upon which his position as a man of science 
mainly rests He was known throughout the 
West Riding as an excellent te icher and an admir 
iblc lecturer who could always command the 
interest and svmpathetie attention of his audience 
It wis inevitable that the tollege should seek to 
secure his co operation as a member of its staff 
He joined it first as lecturer, ind afterwards as 
professor of biology in its second session, and his 
appointment marks a turning point in its history 
In its earliest days its governing body had no 
clearly defined policy concerning its scope and 
functions It had been established partly in 
response to a demand for greater facilities m tech- 
nical education, and partly from a desire to sec 
in Yorkshire an institution similar in character to 
that of Owens College in Manchester One sec- 
tion would make it a technical or trade school 
pure and simple, whilst another section, of more 
liberal views and with more sympathy towards 
the literae humamoro, hoped it might develop 
upon broader lines The accession of Miall deter- 
mined the issue, biology had no immediate or 
obvious place in the curriculum of such a trade 
school as was then contemplated Professors of 
art subjects were thereafter added as quickly as 
the finances of the struggling institution per- 
mitted, and the college was thus fairly placed 
upon lines that directly led first to its inclusion in 
the federated Victoria University, and evcntutlly 
to Its independent establishment as the 1. niversity 
of I ceds 

The turn in the fortunes of the Yorkshire 
College was without doubt largely determined by 
the personahty and character of Miall and by the 
respect in which he was held bv all who knew him 
and had the interests of the institution at 
heart, whatever might be their conception of iti 
functions By no section of the body corporate 
was he more warmly welcomed than by the staff 
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They had already learned to appreciate his powers 
and capacity and to admire his manifold attain* 
ments He was a cultured, well-read man with 
many interests, literary and scientihc a somewhat 
fastidious critic with a high standard of excel- 
lence, but with sympathy and of sound judgment 
As a colleague he was all that a colleague should 
be — unselfish painstaking h ird w orking, and 
loyal, alwiys ready to put his knowledge and his 
experience it the service of his fellows In the 
college councils he was never irgumcntative or 
captious — a man of few words disposed more to 
listen th in to speak When he did intervene in 
a discussion what he said was weighty and strictly 
to the point, and seldom failed to convince the 
majority of his colleagues His sense of fairness, 
his impartiality, and his freedom from prejudice 
made him strive to sec the other man s point of 
view and to give it its due weight This was so 
obvious that it gave his judgments much of their 
jjower and influcnee One felt that when Miall 
reached a conviction, and gave utterance to it in 
his characteristic slow and deliberate tones, he was 
probably nght 

The development of the Yorkshire College as 
compared with that of Owens College in its early 
days, was comparatively rapid Ihe times were 
of course different ind public appreciation of the 
benefits of such institutions wis far greater in 
1874 than in the eirly fifties Moreover, the 
Leeds institution had never to struggle against 
the prejudices religious and social which at the 
outset dogged the progress of John Owens s 
foundation But this rapid development was not 
unattended with its irises There were times of 
difficulty and of anxiety which the teaching staff 
was called upon to share It was on such occa 
sions that Miall’s strong common sense, sound 
judgment knowledge of affairs and business 
aptitudes were of special service, is for example, 
in the movement to house the college in more 
appropriate and more dignihed quarters than it 
at first possessed in the discussions concerning 
the plan and arrangements of the projected new 
buildings and hn illy during the course of the 
delicate negotiations which preceded the federa 
tion of the college with the Victoria University 

As one who took his fair share in the various 
Stages of the development of the college during 
the first eleven years of its existence and recalls 
Its early struggles, and their outcome, with no 
small measure of satisfaction, it affords me a 
special gratification to bear testimony to the loyal 
and devoted service of one of the truest friends 
the University of Leeds ever possessed 

T E Thorpb 

The Editor invites me to write a few words 
about the late Prof L C Miall a man whom I 
seldom met but when I did always with interest 
and pleasure Bfbre than twenty years ago, 
when we were editing White s Selborne ” to- 
gether, I wished to know more of him, and 
invited hint to Oxford for a Sunday It was like 
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him to have brought no evening dress, but we had 
a fruitful time, and 1 found in the man a rare 
simplicity of mind and manners, and a great 
interest in his own experience, which he perhaps 
imparted more freely to a clissical man than to 
one of his own circle I heard the early history 
of the chance given him through Prof Rolleston 
how he asked a question after a lecture and was 
invited to talk it over next day before Rolleston 
left for Oxford, the result being that Rolleston 
St lyed all day to talk to him and thereafter never 
forgot him 1 heard the story of the little society 
of scientific men formed to read Homer and later 
on he wrote me sev eral letters about the best way 
to teach a boy Latin a job which in his 
emeritus days he greatly enjoyed doing it of 
course in his own peculiar and independent way 
Miall s enthusiasm in his own work was 
unbounded, ind to communicate it to others the 
great delight of his life He fiirly astonished 
me, after a visit here at Kingham by sending me 
as a gift the hve splendid volumes on insects of 
Reaumur, and later on his own book on the early 
n ituralists, one as great 1 tre isurc as the other 
for his own beautiful English was as clear and 
enjoyable as Reaumur s 1 rtnch He did, in fact 
fit me out with a simple apparatus following the 
course of his own studies so intensely did he 
wish his friend only hve years younger than him 
self to share his enthusi ism He once gave me a 
whole morning s microscopic teaching in his labo 
ratory at Leeds but though he fitted me out to 
continue his course 1 had no time to do so That 
at my age he should have thought it jxissible 
shows the simplicity of his mind Miall was one 
of those men who love teaching for its own sake 
and the charm of his personality was such that I 
spent the time gladly and gratefully But it was 
difficult I found to get him to bring his mind to 
bear on something quite new and out of his own 
experience At Kingham I once took him to 
see the work of some mice in a flooded meadow 
which was new to me, but he had something else 
which he was expounding to me at the moment 
and was not to be enticed I sh ill always cberish 
his memory as one of the straightest and simplest 
Englishmen I ever knew 

W AVarde Eowifr 


Pro> R B Clifton F R S 
Prof Robfrt Btilamy Clifton was born on 
March i'^, 1836, and so had nearly completed his 
eighty fifth year when he died on Ecbruary 21 
The only son of a Lincolnshire gentleman he 
received his education at University College, 
London, and at St John’s College Cambridge, 
coming out sixth wrangler in the Tripos of 1859 
and second Smith’s prizeman, the senior wrangler 
and first Smith’s prizeman being Canon Wilson 
His Cambridge record is typical of his subsequent 
career, he was a man of great learning, but also 
of great deliberation Obtaining a frllowihip at 
St John’s, he went to Owens College, Man- 
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Chester, in i8te as professor of natural philo 
sophy, and was appointed professor of expert 
mental philosophy in the University of Oxford in 
1865, which appointment he held until 1915 

The position of physics in 1865 was very dif 
ferent from what it is at the present tune, there 
was then no such thing- as a physical laboratory 
actually built for the purpose Clifton s first work 
was the building of the Clan ndon 1 aboratory, 
which was completed in 1872 The architect, no 
doubt, was responsible for most of the exterior, 
but the interior fittings down to the minutest 
details were practically earned out from Clifton s 
own working drawings The necessary funds 
came from the trustees ot Edward, second 1 srl 
of Clarendon, an alternative competitor for these 
funds being a riding school 

The laboratory having been built, it had to be 
equipped with apparatus, which was a labour of 
love to Clifton, who was a born instrument maker 
Much of the apparatus is of his own designing 
with the result sometimes that when an instru 
ment had been brought to perfection it had 
beeomt too sacred to be entrusted to the common 
herd 

Clifton was an excellent and inspiring lecturer, 
and spent an enormous amount of time in design 
ing and fitting up apparatus for lecture purposes, 
so that his lectures were often more of the nature 
of laboratory demonstrations, time, however, was 
no consideration, no student could hope to get 
through even one subject during his academical 
lift He devoted himself to his pupils, both in 
Oxford and afterwards in obtaining posts for 
them Besidts lecturing he took a large share 
in the laboratory instruction This consisted 
almost entirely of repetitions of known cxperi 
ments earned out with as much accuracy as 
possible Research in the modern sense was not 
welcomed with open arms , the apparatus was too 
jealously guarded , but every student received a 
sound grounding in accurate experimental work 
which no doubt bore good fruit later in mmy 
cases 

Clifton served on the council of the Roval 
Society for several years was president of the 
Physical Society from 1882-84, was on the Royal 
Commission on Accidents in Mines from 1879-86 
and at the same time had an estate in I in'-oln 
shire to look after All this combined with his 
teaching, kept him constantly engaged, as he 
worked very thoroughly and deliberately at any 
thing he took up so that he had very little time 
left for original work , his published papers, in 
fact are very few 

Clifton’s method of private work was peculiar 
he was popularly supposed to begin about mid 
night, and to go to bed with the “hooter,” the 
Great Western Railway whistle which is sounded 
at Oxford at 5 -^o a m , as he never took any 
exercise, it was a mystery how he managed to 
maintain his general fitness 

Clifton married in 1863 Miss Catharine Elizabeth 
Butler, and during her lifetime kept a most faos- 
t>itable house Every Sunday he had some of his 
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students to lunch, having previously furnished 
them with a sketch of the route to his bouse 
He was a most lovable man, who had the affection 
of ill his pupils, and was a welcome addition to 
any company 

Pkoi W Odlim 1 U S 

On February 17 the death occurred at 
Oxford of the former Waynflele professor of chem 
istrj, in his ninety second jear 1 or many years 
the ntme ot Prof Odling has been ilmost un- 
known to students of chemistry, except to those 
who have become acquainted with something of the 
history of their subject during the last lentury 
But it deserves to be held in respectful rimem- 
brincc both by students of chemistry and by the 
large body of professional chemists now prictis- 
iiig in this country, though probably only a con- 
temporary could appreciate at their full value 
Odhng s services to science on one hand, and 
on the other the position of influence in relation 
to ipjjlications of chemistry which he held fifty 
years ago 

William Odhng was horn in Southwark in 
1829 tht son of a surgeon After leaving school 
he studied medicine at Guy s Hospital Medical 
School, and graduated M B Lond with honours 
in physiology ind comparative anatomy in 1851 
Before this time in 1848, he had shown his bent 
in the direction of chemistry by becoming a 
Mlow of the Chemical Society, then in the early 
days of its existence He never practised medi- 
cine, but proceeded to Pans in 18^1, where he 
placed himself under the famous Alsatian chemist 
Gerhardt, ind so received some impress from his 
teacher which doubtless influenced his attitude 
later as m exponent of chemic il theory In 1846 
he became one of the hon secretaries of the 
Chemical Society, being associated during the 
first nine years with the late Prof Redwood, 
and during the last four vsith the late Mr 
A G Vcnion Harcourt In the years i860 to 
1872 Odhng gave great issistance to the English 
(hemists of his time by his masterly discourses at 
the Chemical Society on subjects such as the 
fixation of atomic weights, valency, and classifica 
tion, then matters of frequently hot debate 

1 rom 1868 to 1872 Odling held the Fullerian 
professorship at the Royal Institution, previously 
held by I araday and in 1872 he moved to Oxford, 
hiving been appointed Waynflete professor of 
chemistry in succession to Sir Benjamin Brodic 
his appointment he retained for forty years unul 
he retired in 1912 Oxford at the time of his 
ippointmcnt was still too much under the con- 
servative influences which had for so long 
retarded the progress of science in the Univer- 
sity, and, like the other scientific departments, 
chemistry had to struggle during many years 

In 1877 the Institute of Chemistry had its 
ongin in a voluntary association of chemists united 
in the desire for the organisation of the pro- 
fession and for improvement in the education and 
qualifications of those who intended to practise 



30 


NATURE 


[March 3, 1921 


as consultants Sir Edward Frankland was the 
hrst president and he was followed by Sir 
Frederick Abel but it was during Odhng s orcu- 
pancy of the chair, and largely owing to his 
influence, that the charter was granted in 1885 
Although it IS vain to look in the Royal Society 
Catalogue of Scienliiic Pipers for outstinding 
discoveries the result of experimental work under 
Odhng s name it should not be forgotten that 
he contributed seieral very important articles on 
thtorctical subjects to U atts s Du tion iry and 
among them one on atomic weights m which he 
came very near the discovery of the periodic law 
now alw lys associ itcd with the n ime of 
Mendel ^eff 

In 187a Odhiv married the only daughter of 
Alfred Smee F R S inventor of Smee s 
battery and formerly surgeon to the Bank of 
1 ngland ind by her he lift three sons Mrs 
Odhng died about four years ago and this loss 
seems to have iffected her husband seriously 
however when Msitcd in January only a few 
weeks before his death his mental activity seemed 
undiminished ind he was ready to talk of old 
times WAT 

Thb death of Mr C Grover of Rousdon 
Devonshire on February i6 removes from the 
list of variable stnr observers a notable figure 
There are now thirty five years' observations made 
with the same instrument (a 64 in refractor 
by Merz and Cooke with low power eye piece 
of Fv Steinheil) by the same observer on the 
same plan and with remarkable regularity and 


continuity The first half of these obaervations 
were collected and discussed in vol Iv of the 
R A S Memoirs, but an equal contribution can 
now be added with a natural termination This 
work was planned by the late Sir Cuthbert Peek, 
who took a personal share in its inception Since 
Sir Cuthbert s death in 1900 it has been continued 
by his son. Sir Wilfred Peek Mr Grover would 
have been sesent} nine on March 7 and continued 
at his regular work until the very day preceding 
his death There can seldom base been a more 
single minded piece of astronomical work 

The death of Mr Johv Ciarke Hawkshaw 
on February 13 is recorded in Engineering for 
I ebruary 18 Mr Hnwksh iw who was eighty 
years of age at the time of his death was the 
son of the late bir John Hawkshaw whose name 
IS associated with so many important engineering 
works Mr Hawkshaw was associated with the 
construction of the Albert Dock Hull the Severn 
Tunnel etc and assisted his father in invcstiga 
tions with the Channel Funnel and many other 
schemes He was elected a member of the In 
stitution of Civil Engineers in 1867 became 
member of council in 1880 and held the office of 
president in 1902-3 


It is announced in Science for February 4 that 
Mary Watson Whitney emeritus professor of 
astronomy and from 1889 to iqio director of the 
observatory of Vassir College New York State, 
died on January 20 aged seventy three years 


Notes. 


Thf following fifteen candidates have been selected 
by the council of the Roval Society to be recom 
mended for election into the society —Dr W E 

Agar Dr F W Aston Prof W L Bragg Dr 

W T Caiman Dr A H Church Prof G Dreyer 
Prof W H Fccles Dr J C G I edingham Mr 
C S Middlrmiss Prof K J P Orton Dr J H 

Parsons Prof 1 C Philip Dr A A Robb Sir 

F Tennyson D Evn ourt and Mr G Udn> Aute 

Thf Roval Society administers two funds the Gore 
Pund and ihi Tr vtlyin Fund which have been be 
queathed to the soiietv for the prom tion of scientific 
research There is a balance in hand of about 200I 
and the pnsid nt and council would be glad to con 
sider appltiations for the whole or part of this b dance 
Applicat ons should I c sent to the Secretaries of the 
Roval Society Burlington House London W i 
before April 15 stating the sum asked for and the 
way in which it is proposed to spend it and endowing 
inv references or other documents the apjdicant may 
think fit 

The combined meeting of organising committees 
of the Sections of the Bntish Assoiiation held at 
Burlington House on Friday last February 25 was 
so helpful in many respects that it might very well 
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become an annual event The meeting was called to 
consider various suggestions as to the number and 
grouping of Sections presidential addresses and 
other subjects discussed in the recent correspondence 
in Nature and elsewh re and also to facilitate the 
arrangement of joint programmes between two or 
more Sections for the annual assembly at Edinburgh 
in September next At the general session it was 
agreed that the number of Swtions should not be 
reduced but that v luntary grf uping for the lonsidera 
tion of subjects of common inteiest was desirable 
The council (through the general officers) was cm 
powered to fix hours of addresses and discussions 
and the view was approved that the oral delivery 
of presidential addresses should be cptional as well 
as that the addresses themselves might be used to 
open discussions It was also derided that the council 
should invite the recorders of Sections or their 
nominees to be present at meetings of council when 
presidents of Sections are elected Organising com 
mittees will thus through their repreMntatives be 
able to put forward their views as to new sectional 
presidents Several important joint discussions were 
arranged for the forthcoming meeting among them 
being one between the Sections of Physics and Chemit 
try on Langmuir s theory of the atom, and another 
between the Sections of Economics Education and 
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Psychology on votational education and psycho 
logical tests We hope shortly lo be able to give 
further particulars of these and other joint discus 
sions which promise to make the Fdinburgh meeting 
both distinctive and of great interest to a large intel 
lectual public 

Sir WiLUAM J Popf has bien elected Membrc 
d Honneur of the French Chemical Society 

IiiB Prince of Walfs has become president of 
the Royal Commission for the Exhibition of 1S51 m 
succession to Prince Arthur of Connaught 

Amnocncement 18 made that summer time is to 
begin this yeir during the night of April 2 ind end 
on Ot tob< r 2-3 Last \ ear summer time b gan on 
March 38 

Ihe count il of th Chemical Society his awarded 
the Longstiff medil to Pi of J F Thorpe The 
presentation will be msd st the annuil gcnernl 
meeting on March 17 

By a deiree dated Dtcembcr 17 1920 the 

cente&imil system of angular measurement has been 
idoptcd m Sweden for land surveying the hundredth 
pait of a right angle being inlicated by 10 

Ihe Mackenzie Davidson memorial lecture of the 
Electro 1 herapcutics Section of the Kuyal Society of 
Medicine will be given at S 30 p m on Friday 
March 18 at the rooms of the society 1 Wimpole 
Street W i by Prof W D Halliburton who will 
take as his subject Physic logical Advance Ihe Im 
portame cf the Infinite Iv little 
The sixth ( uthii Icctuic in connection with the 
Physical Society of I onclon will be delivered at 
o clock cn Fiidiy Much 11 it the Iinperiil Col 
lege of Science and 1 echnologv by Prof \ A Michel 
son, of Chicago The subject will be Some Recent 
Applications of Interference Methods lo this 
meeting visitors are invited 

A DISCUSSION on problems of seismology will be 
held in the rooms of the Rovil Astronomical Scxiety 
to morrow March 4 at 5 p m The chair will be 
taken by Prof H H Turner Prof Horace Lamb 
will open the discussion which will be continued by 
Dr G W Walker Mr R D Oldham and Mr J J 
Shaw 

We regret to learn that Prof William A Bone 
professor of chemical technology at the Imperial Col 
lege of Science and lechndogy South Kensington 
whose work on fuel is so well known underwent a 
serious operation on Thursday last and is at present 
passing through a critical period of recovery He is, 
therefore compelled to suspend all his saentific and 
pubhc engagements for some Ume 
The British Research Association for Liquid Fuels 
for Oil Engines Industry has been approved by the 
Department of Scientific and Industrial Research as 
complyinir with the conditions laid down in the 
Gov^ment scheme for the encouragement of Indus 
trial reseordi The secretary of the committee en 
gage 4 in the establishment of this association it Mr 
Percy Still, 19 Cadogan Gardens, S W i 
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At the last meeting of the Geological Society Mr 
C Cams Wilson exhibited a speiimen of stalagmite 
from a cave in the Cheddar district containing the 
preserved impressions of moths wings Each layer 
of the stalagmite shows a number of these fossils 
and Mr Cams Wilson thinks they may have been 
rejected by bats while feeding The stalagmite had 
formed on a ledge at one side of the Live about 60 ft 
from Its mouth M iny other limestone caverns 
might yield similar fossils if starched 

Science for February 4 announies that the John 
Fritz gold medal for notable scuntifit and industrial 
achievement has been awarded to Sir Robert Hadfield 
inventor of manganese steel and leader of the British 
Steel industry The award of the medal has been 
authorised unanimously by the sixteen members of 
the committee representing the n itional organisations 
f tivil mechanical mining met illurgii il and elec 
trill! engineers The medal was estiblished in 1902 
in honour of John Fritz ironmastci of Bethlehem 
Pinnsylvania 

V SwFDisH expedition under the leadership of Dr 
Otto Nordcnskjold is at present cngiged in cxplori 
tion in the central and southirn CordilUns of South 
\mcrica Ihe G ographtcal Journil for Febroarv 
states that Dr Nordcnskjold accoftipanied by Mr A 
Backman Count S de Risen and others began 
w >rk last autumn in tlie S irra region south of Orova 
nd exploied the littk known Perene River and 
Pingoa Valley In DLCCinbir the expedition went 
south to Chile Its destination was the Penas Gulf 
and the rtgion round San Rafael Lake It is hoped 
ilso to ascend one of the glaciers to th inner moun 
tain region Iht expedition which his received 
\ luable issistancc from the Governments of Piru and 
( hile expects to return to Furopc at the end of the 
southern summer 

Ilia Times for February a-, contains an interesting 
letter from the seen tary of the China Inland Mission 
with regard to the great eirthquoke that visited the 
north west provinces of China on December 16 last 
The meizoseismal area covers a arge portion of the 
provinces of Kansu and Shensi and is not less than 
300 miles long from north west to south-east and 
about 150 miles wide The centre of the area hes 
ibout 30 miles south-east of Pingliang Even near 
Siehow, which is about 350 miles from the epicentre, 
the shock was strong enough to throw down houses 
and to bury the inmates m the rums The earth 
quake seems to have been a remarkable one even 
among shocks of the first order of magnitude 
especially as regards the great size of the area of 
destruction and the changes wrought in the superficial 
layer of the crust 

The next summer meeting of the Institution of 
Electrical Engineers will be held in Scotland on 
June 7^10 The first two days will be spent in Glasgow, 
when visits will be paid to the new power station at 
Dalmarnock and to works and other places of mterest 
Fbere wiU also be papers on that power station and 
on the hvdro-electnc power resources of Scotland On 
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June q thi party will procw-d bv «ipecnl train to Fort 
William 01 Banavie (In\trms>> (anal) and on tlie 
following dov a steamer will take the visitors down 
Loch Linnhc to Kinlochlevcn \yhcre the hy dro-eltctnc 
installation of the British Aluminium Co will be 
visited In the afternoon the steamer will continue 
Its journey southwards and land the partv at Oban 
yvbere the yisit yvill end on Fridav evening June lo 
Ibe journey to hort William and thente to Oban will 
give an oppoitunity of seeing the most magnificent 
scenery of the Wcsttin Highlinds 

\ JOINT discussion on The F allure of Metals 
under Inti mil oi Trolonged Striss to be held on 
April 6 IS being oigmised by the laraday Societv 
the Institution of Mechanical Fngineers the Institute 
tf Metals ml the Iron and Steel Institute Other 
institutions of engineers and shipbuilders are also 
participating in the discussion yyhich will occupy an 
ifternoon and an evening session The proceedings 
will be opened by Dr W Roscnhain ind the pre 
liininarv programme ccntains a list of sixteen papers 
on spe ifii aspects of the subject in which the 
ihemical influences at work the cITects of stress at 
high temperature corrosion the mechanism of failutc 
from intern tl stress as well is particular points in 
relation to the failure of steel brass, and lead will be 
discussed An exhibition of specimens yyill be held in 
connection with the meeting Furthei information 
can be obtained from Mr h h Spiers secretary to 
the joint committee lo Essex Street, Strand W C 2 

Ihb Electro Therapeutic Section of the Roval Society 
of Medicine and the British Assoc iilion of Radiology 
and Physiotherapy have otganiscd a congress to be 
held in I ondon on April 14 16 Su- Humphry 1 
Rcdleston will be president of the meeting and Dr * 
( Harrison Orton secretary general The honor iry 
s cretaries for general correspondence arc Dr S 
Melville and Dr Jvistina Wilson and the sec lion il 
secretaries Dr N S Tinzi for radiology Dr G 
Murray I cvick for elcctrology and Dr C V MacKav 
for physiothei ipy A provisional programme of the 
meeting has been ai ranged yvhieh includes discussions 
and visits to the electrical departments of selected 
London hospitals Abstr lets of papers should reach 
the scei ctaries at the Royal horietv of Medicine before 
March -’4, communications miy be written either m 
hnglish or in trench 

The Teyler Society of Haarlem announces that a 
gold medal of the value of 400 florins will be offered 
in 1924 for a treatise dealing with the following 
investigations — Referring to the studies of V 
Gr^goire, which show that the nuclei of both animal 
and vegetable cells are built up of karyomcres the 
society invites investigation into the nature of these 
organs especially during the period of rest of the 
nuclei and of their bearing on questions of heredity 
Papers may be submitted m English Dutch, French, 
or German (in Latin characters) and must be type- 
written or written bv someone other than the author , 
they become the property of the society and the right 
to publish them in its Proceedings is reserved llie 
works should be sent under a pseudonym, and die 
author's name and address enclosed in a sealed 
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envelope bearing the same pseudonym Pipers must 
reach the society on or before Apnl i 1923 and 
should be addressed aan het Fundatiehuis van 
wijlen den Heer P Teyler van der Hulst, te Haarlem 

An inquirv into the present-day problems connected 
with the spread and prevention of filarial diseases in 
the tropics more especially as they affect Demtrara 
and the West Indies has been undertaken at the 
1 quest of th Colom il Office by the London Sihool 
f Iropical Medicine Dr J Anderson and his 
laboratorv staff sailed from England on February 24 
Prof R T I « iprr the leader of the expedition and 
the other numbers Dr Vevers Dr C U Lee and 
Dr Khalil will proceed by different routes during 
Match Ihe whole party will meet in Dcmc 
rara early in April Ihe expedition will be awav 
for upyyards of scyen months Ihe sending of this 
expedition it the present moment is particularly 
opportune in vieyv of the proposed Intercolonial 
M^ical Conferen c which is to be hi Id shortlv at 
Geergetown British Guiana to consider the sanitarv 
problems of the AVest Indies The expedition has 
been made possible through the generous public sup 
port accord d to the appeal recently made bv Lord 
Milner on behalf of the London School of Tropical 
Medicine 

In a communication from the Dei imal Associ ition 
on the progress of the metric system of yyMj,hts aiul 
nu isurcs it is stated that since th yy ar the system 
has made not ible headway in iranv foreign countries 
yyhich have not jet offiiiallv mide it compulsory for 
use m trade In China the system is alrcadj in 
exclusive use on the railways and it is expected that 
the Government yyill adopt the metn inits when 
stand irdising their yviights and miasiirc Lcgisla 
tiyc proposals having for their object the exclusiyc 
use of the system for trade purposes ue at present 
under consideration in the Lmted St tc J ipan ind 
Sum Oui own Ordnance Survey Ofli has an 
nounced that on all small wale m j s an ilternative 
scale of kilometres and tenths will b printed in 
iddition to the sc ilc of inches and on ill small scale 
layer maps Iht metric heights will b idded in whole 
numbers of metres Ihe Decimal Association urges 
the Goyirnment to abandon its attitude of passive 
p emission of the metric system and to embark on a 
campaign of activi encour igement and adds that it 
appears ineyitabli that the metric units will ulti 
matciv become the world standards of weight and 
measure and that the longer yve delay its exclusive 
adoption the more difficult and costly will be the 
transition 

Sir Herbfrt Jackson the retiring president of the 
Institute of Chemistry m the course of his address 
at the annual general meeting on March i remarked 
that (^vernment Departments and official authorities 
generally have shown more inclination in recent times 
than in the past to accord higher recognition to the 
services of men of saence Fhe institute is taking 
part in many matters affecting the public life of the 
country where chemistry is concerned and the 
annual report shows that chartered professional bodies 
of this character are able to render the State valuable 
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service The greater consideration given to science 
by the Government is an encouragement to the 
coming generation of chemists to follow a career of 
essential and vital importance to the needs of the 
country Sir Herbert Jackson added that it would 
probably be regarded as desirable at the present 
moment for the council of the institute without 
taking part in politics, to give expression to its views 
on the grave importance of maint lining m this country 
industnes on which not only the future development 
of our chemical industry ind m iny allied industries 
depends, but ilso the outlook of i very hrgi number 
of students of chemistry is ho are now in course 
of training The institute is entrusted by its charter 
with securing the supply of well trained chemists but 
unless 1 great chemical industry is maintained thin 
will be a very poor prospect for them Mr V 
Chiston Chapman succiods Sir Herbert Jackson as 
president of the institute 

The dry weather experienced reiintly is occasion 
ing a suspicion in some quarters that the wet years 
we have had mav be followed by i perioil of drought 
1 his IS n iturally of importance in I ondon and largely 
populated centres It is custom iry now to comp ire 
rainfall ri suits with the new normals for the thirty 
five years 1881 to 1915 Taking Greenwich observations 
for means of comparison the annual results foi the 
1 1st ten years show in exiess of rain in seycn years on 
the thirty five y« irs’ average (2^ so *0 ) 'nd 1 debticmy 
in three jears Other stitions in the Thames Valiev 
generally support these n suits The totil rainfill at 
firecnwich for the tin years was 2^4 ’5 in looking 
It the Greenwuh ri suits for the last hundred years 
the heaviest rainfall in ten yeirs seems to have 
itcurred in 187* to 1881 when thire were seven years 
with an excess and three years yvilh a deficiency on 
the hundred jeirs normal (2441 in ) The total rain 
f ill for the ten yc trs w is 2684a in This yvas followetl 
by a drv period continuing approximately for twenty 
years, from 1884 to 1902 during which there were 
seventeen years with a deficiency, and only three 
vears with an excess of rainfall T^is single instance 
iffords probably little proof for future guidance The 
idmirable Monthly Reports published by the Ihames 
Conservancy and the Monthly Mips of the Ihames 
Valley rainfall publishid by the Meteorological Office 
would afford better and more valuable data for 
inquiry, especially in connection with the water supply 
for London 

In a discussion on The Use of I ight is an \id 
to Publicity ” b( fore the Illuminating Engineering 
Society on February 24 attention was directed 
to the indiscriminate use of bright lights in shop- 
windows and for illuminated signs and the need 
fur some form of co ordination of such displays was 
emphisised It was also remarked that the lighting 
of exhibitions, even those devoted to technical or 
scientific processes, is usually executed in a very crude 
manner without any scientific and organised plan 
rhe use of light for directing attention to objects and 
revealing them to observers involves interesting 
optical problems some of which were illustrited 
1 iwnety of luminous signs exhibited it the meeting 
There was general ag^reement that the' best effect is 
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secured by adopting methods similar to those used in 
lighting the stage of a theatre, 1 e by concealing the 
actual light-sources from view Capt E Stroud 
showed photographs of a number of shop windows 
thus illummated, and Mr E C Leachman who read 
a paper on illuminated signs exhibited some striking 
pictoiial transparency effects \ feature of these was 
the use of a new method of depositing colours on 
sjietiallv prepared linen by the aid of which good 
transparency of the lolourtd surf ices high luminosity, 
ind vivid contrasts c f light and sh ido were obt lined 
It was remarked that the device of illuminating a 
translucent picture from behind opened up new possi 
bilities in art as painttd pictures lighted in the usual 
wav from the front ippear flat in comparison Other 
forms of signs made ust of ingenious colour effects 
On cf thi most intin sting deyi es w is the sign 
shown by Mr b 1 Ruthven Muirav in which light is 
distributid throughout the interioi if 1 sliei t of plate 
gliss by total mtei n il reflection so that white letters 
stiiuilled on the biik ippear strikingly illuminated, 
the source of light, a tuliular 1 imp licing completel) 
contial tl from view 

The publication of the first number of the 
inttquarte% Journal makes a new departure in the 
history of the Sontty of \ntiquarus m attempt to 
bring before a wider public the n suits of its inves 
tigations which ha\c hitherto lain buried for many 
readers in the long scriis of its Proceedings and 

ArchaKilugia ’ Thi character of this the first 
example of the new publication ensures its success 
Perhaps the most impoitint piper is the interim 
report by Lt Col W Hawley on his excuitions at 
Stonehenge conducted duiing the work undertaken 
for the precervation of the monument bv H M 
Ofhci of Works Tull details of the results of the 
digging required for the re erection of some of the 
monoliths iie given but in the absence of a scientific 
comment irv these may be regaided only is material 
foi examm ition by experts The most interesting 
new points are the exiavation if the pits marked on 
Aubrey s map of ifxh ind the slit ment by Dr H H 
ihomas Piirographer to H M Geological Survey, 
who h IS arrived it the important conclusion that with 
regard to the majority of the blue stones their 
ultimate source lav in the Preset lly Mountains and 
in the boulder St I wn ait a to the immediate south 
ewt All possible proximito sources however must, 
of course, be investigated but he felt that the idea 
of Pembrokeshire boulders being carefully selected 
from practically all other rocks and str nded on the 
high ground of Salisbury Plain by glacial action 
was contrary to all sound geological reasoning, and 
that such III assemblage of stones of which so m inv 
were of the same type pointed to human selection 
and conveyanee from a distance ” 

Ihf Journal of the Royal Society of Arts for 
January 28 contains a paper by Dr C S Myers on 
mdustriil fatigue No satisfactory definition or test 
of industrial fatigue is known, though various sug- 
gested methods are discussed Dr Myers analyses 
the work curve and shows that it is compounded of 
at least five different factors — fatigue, practice, incite- 
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mriit, settlement and spurt— and u most factmies 
probad>ly of more Examples from some of the pubbca 
tions ot the Industrial hatigue Research Beard show 
the disadvantages of the ten hour as against the 
eight hour working day, and also the improvement 
resulting from suitably arranged rest-pauses Ihe 
author points out however that a certain amount of 
fatigue IS not only inevitable but also benefit lal it 
IS when the fatigue cannot be dissipated by rest that 
the condition is serious and the work suffers The 
difference between the work of a machine and that of 
a human being is emphasised it is unnatural for the 
latter to mamtain a uniform output hour by hour It 
is also necessary for industry to recognise the im 
portance of mdiiidual differences among workers 
Dr Myers concludes by referring to the work of the 
Industrial Fatigue Research Board and of the 
National Institute of Industrial Psychology which 
latter contmues and develops the more general work 
of the Board for special firms Although these bodies 
have been working but a short time their researches 
have clearly shown the very complex nature of indus 
trial fatigue problems and the urgent necessity for 
scientific investigation by impartial workers 
Sixty one pages on the growth of the antenna in 
termites might be thought dispropoKionate but Mr 
C Fuller has made a rcallv interesting study (Annals 
of the Natal Museum vol tv p 335 November 
1930) The number of segments in the antenna has 
as m other insects been held to distinguish various 
species and even the length of the basal segment 
numbered III has been taken as diagnostic But 
when soldiers of one speaes from a single colony 
were found with antennse ranging from seventeen to 


nineteen segments, this practice clearly called for ce- 
considaration It now anwars that the segmenti are 
produced by separation from this segment 111 , and 
normally two at a tune The two segments of a pair 
may fuse or the proximal element may not bo 
separated from III and in this way arise antenna 
With an odd number of segments The relabve length 
of III depends on the number of segments that have 
been separated from it Ihc variation of number is 
governed by a general tendency to reduction through- 
out the group and by various environmental factors, 
of which nutrition is the most important All 
antennae even in the adults of the most fully 
developed spe les show within segment III un 
separated segments and are therefore arrested 
organs This (,radual and continuous response to 
the environment in a segmented organ has an 
obMOus bearing on theories of evolution and Mr 
Fuller s paper dcserv* s study by general biologists 
Fortunately it is well arranged and well written 
But we do not like the words quiescency and 
monolocular we do not understand how aero 
genous can apply to growth in a proximal region, 
and we protest aga nst the use of the anatomical 
term joint when segment is intended 
Messrs Nfwton and Co Lid 37 King Street, 
Covent Garden W C have recently jrr pared a set of 
lantern slides for a lecture on Wireless Telegraphy 
dealing m rc particular!) w th the Elwell Poulsen 
system The slides many of wh ch are from hitherto 
unpublishtl photographs arc accompanied by a full 
set of not s whi h provides alternative methods of 
treatment for audiences of varying degrees of oc 
quaintance with the subject 


Our Astronomical Column 


Thf Date of Easiir— \ Bill to fix the date of 
Easter as the second bunday m April has been intro 
duced into the House ol Ldnla by Lord Desborough 
Ihis Bill may serve to focus attention on the matter 
but it IS scarcely likelv of itself to do more for the 
qu stion is one that calls for international and 
ecclesiastical o operation as was recogn sed by the 
\stronomical Union when it appointed Caidinal 
Meriier to preside over the Comiiussion on Calendar 
Reform Isolated action would only increase the 
present inconvenience and obviously a Parliamentary 
decision would not be accepted by a considerable s« 
tion of the community in such a matter as the altera 
ti n ( f the date of a religious festival 
Ancient Star Maps —Dr M Schonfeld contributes 
an article to / o Nature for February 5 on pre 
histone astronomy m Scandinavia He reproduces 
some old rock sketches found at Bohuslan Venslev 
and Dalbv Thev appear unmistakably to be m 
tended to represent several notable star groups Ursa 
Major being repeated three or four tunes while 
Bootes Virgo and Cassu^ia are also more or less 
roughly delineated It would appear that these 
designs are not very many thousands of years old as 
several sketches of men and animals accompanying 
the star groups indicate that the constellations were 
already map^ out substantially as we now know 
tfwm The Bull Archer Great and Little Dog and 
the ship Argo can all be traced Moreover Ar^rus 
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movis through 06® in 1000 years ind while the sketch 
of Bo t s IS too rough to ass gn a date to it with any 
accuracy we can at least wy that it ss unlikely to 
have been drawn more than 10 000 years ago Dr 
Schonfeld claims thit different sketches represent the 
sky at different seasons of the year but he seems to 
overlook the fact that unless we know the approxi 
mate date of the drawings we may be several months 
in error through the effects of precession 
The 1930 Opposition of Mars — Popular Astro 
riotny for February contains very interestmg drawings 
and photographs of Mors made at Flagstaff Observe 
tory last spnng together with artides by E C 
Slipher and G H Hamilton The aspect of Syrtis 
Major was very unusual considerable sections of it 
being covered by a wh te veil apparently doud or 
mist It was noted that th s white region was not 
surrounded by a dark band as was the polar cap , and 
it IS concluded that the latter band is not illusory as 
some have contended Mr Hamilton notes that the 
Syrtis appeared normal until Mardi 8 and was then 
modified in two different ways Besides the partial 
covenng by white cloud the south-eastern edge of the 
Syrtis appeared to fade and merge into the adiiacent 
desert Both Mr Hamilton and Mr Slipher refer to 
the veiling by mist near the limb which is a famiUar 
feature wit at the recent opposition the mist seems 
to have persisted an unusually long time altar 
sunrise 
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A New Depoaifc of Cobalt Ore. 


T he development of new usib of metallic colialt 
hab tstabh^hed a demand for this com 
modity, which until recently i\a!> a metal of 
comparatively small account When the production 
of metallic cobalt as a by product commenced a few 
years ago, it was necessary to initiate research into 
the possible uses of the metal before an increased 
demand could be created The position now is that 
the uses of cobalt are many and various and the 
question is Where arc wc to find the supplies that 
are likely to be necessary to meet the future demand 
for the metal 9 

In these circumstances it becomes important to put 
on record any discoveries of new occurrences that jjivt 
any promise of development to meet the world •> 
requirements and m this connection a report bv the 
Queensland Government Geologist recentlv received 
at the Imperiil Mineral Resources Bureau concerning 
a high grade deposit near Selwyn in the Cloncurry 
district of Qucenslind is of special interest The 
locality IS approximately 19 miles south of Selwyn 
the nearest rsilwsy station which is 71 mil s from 
Cloncuny By tra k it is ibout sj miles south of 
Mount Dorc (locnted on Qut nslmd 4 mile mip 
sheet lao) and i 2 nules west of the Mort River 
The cobalt ore occurs at the contact of dionte 
(apparently a dykt about 4 ch^lns wide) and schists 
the latter belonging to the Cloncurry senes of sup 
posed Silurian age The schists have i stnke of 
S** west of north md dip eastetlv at angles of 74* 
to 80® Thev form noticeable outcrops on the area 
and assoaated with them at i few chains from the 
diorite are several prominent white quartr outcrops 
conforming to the strike of the countn and to all 
appearances barren 

The workings nt present consist of four shafts | 
No 1 IS 2^ ft deco No •> ->7 ft No ■y 20 ft and 1 
No 4 20 ft The d stmu letwf n No i and No 4 
shafts IS 300 ft 

The ores consist of cobnltite (sulpharsenidc of 
cobalt containing ys S per cent of cobalt) and 
ervthrite or cobalt bloom (hydrous arsenate of cobalt 
containing when pure about 29 per cent of cobalt) 

A picked s imple of cohallile from this lode recenth 
assayed for the Deoartment of Mines ga\e the fol 
lowing composition 


Gold 9 grams 

Silver trace 

Metallic (obalt 17 4 per cent 

Ml talhi nickel nil 

Arsenic 9 per cent 

No 2 i/iu/t — This shaft discloses a lode forma 
tion 5 ft wide regularly to the bottom depth 27 ft 
Both walls are well defined On the footwall ts a 
se im of solid sulph de ore 2 9 in thick and on the 
hanging w ill there s a verv narrow seam of sulphide 
Between two walls the lode material consists of a 
siliceous indurated gangue much jointed, with 
enthritp and sulphide veins coating all the joint- 
faces Cobaltifcrous wad is present in small quantities 
in the kwer hilf of the shaft associated with the 
two other minerals A grib sample from the ore 
paddock at this shaft returnel ( \ssa\ No 516/7) 


Gold 

Silver 

Metallic c blit 
Metalli nickel 
Vrsenic 


19 grains 
trace 

12 per cent 
ml 


Arsenic 

Sulphur 

Cobalt 

Nickel 

Iron 

Insoluble (chiefly SiO,) 


158 

31; 


995 


The workings are not extensive and the following 
notes are descriptive of what work has been done in 
prospecting 

No 1 Shaft —This is the most southerly shaft on 
the lode At the top the lode is 2 ft 6 in wide and 
at the bottom (23 ft deep) it has narrowed to la in 
On the hanging wall there is a seam of white clay 
up to 4 in thick Where this is removed the hanging 
wall Is pink stained with bloom ’ The footwall 
has a smooth surface indicating a fault plane The 
ore here consists of highly altered rork with veins 
of erythnte and small lenses of sulphide 
An average sample Hupped acroes the lode on both 
Sides of the shaft (i ft on the north and 6 in on the 
eottth) near the bottom ganre the following aftatysis 
(Amy No sij/y) 
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lO 5 per cent 

Ihc ore paddo ks at this shaft are estimated to 
contain 50 tons of ore averaging as above approxi 
mately 12 per cent of cobalt 

No 3 Slia/t — Ihc lode vines from 2 ft to 3 ft in 
thickness On he footwall is a very thin seim of 
scheehte TIu lode is schist much altered and re 
placed bv veins of irvthritc gencrallv not exceeding 
I in thick Ihtrc are small Tenses of sulphide close 
to the footwall 

No 4 Shaft the most northerly has turned out 
the most massive sulphide ore The lode is fiom 2 ft 
to y ft wide and consists of soft decomposed schist 
largely replaced with ervthrite It contains a central 
string of solid sulphide ore in the form of lenses 
almost constituting a single vein The lenses vaiy 
from 8 in to 18 in in wi Uh Analyses of the fol 
lowing samples were as follows 

Average Sample taken aern ? lode m \o 4 Shaft 
{Assay No 513/7) 

Gold 2dwt 19 gr 

Silver 18 dwt 

Metallic cobalt M S pw cent 

Metallic nickel ml 

Arseni 28 y per cent 

Average Sample of Paddock of Oxidised Ore 
(Assay So 514/7) 

Gold trace 

Sliver trace 

Met like cobalt 10 per cent 

Metallic nickel ml 

Arsenic la per cent 

The ore paddock near this shaft is estimated to 
contain 32 tons of picked high grade sulphide ore the 
approximate content of cobalt equalling 25 per cent 
Toere are also about 10 tons of lower grade oxidised 
ore consistmg mostly of erythnte in a schist gangue 
assaying 10 per cent of cobalt 

It IS estimated that in prospecting the lode between 
X30 and 140 tons of ore have been raised of which 
93 tons represents ore in paddocks 30 tons of the 
latter is approximately of 25 per cent grade and the 
balance of lo-ia per cent grade 

The lode is regular in its trend almost fotlosniig 
a Straight line for at leaat 300 ft The walls m placet 
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are well defined, and both these features indicate that 
there has been movement along the contact so that 
It may be classed as a fissure iMe on an igneous con 
tact It IS certainly too regular in strike to consider 
It a replacement along what superficially appears to 
be rather regular igneous contact Where the gongue 
IS extremely hard indurated schist this is much jointed 
or broken, further pointing to a settling movement 
ilong the contact planes The lode underlies 75^-80° 
asterlv which is the dip of the schists on the 
hanging walls The gangue in the lode consists 
of diorite in vinous stages of iltcration soft 
weathered schist md hard indurated schist Where 
the last nimed occurs repi icement ippeirs to be con 
fined to the fracture faces which ire coated with 
cobaltite in jirotess of oxidition to crvthrite 
A few chains north of No 4 shaft there are some 
old ibindoned workings on the contact These were 
worked for copper and there is a good deal of copper 
carbonate associated with the mullock With the 
ct»per occurs 1 vein of scht elite 2-4 in wide from 
which well developed rystils of that mincnl ha\e 


been obtained Although so closely contiguous, there 
IS no appearance of cobalt stains 
In the diorite dyke in juxtaposition to the cobalt 
lode there is a quartz outcrop running at nght angles 
to It which contains cobaltiferous wad as well as 
jasper brown iron ore Although it does not meet 
the cobalt lode at the surface, it has possibly a 
genetic relationship to the cobalt lode and it is sug 
gested that it may have been a channel of supply 
thus accounting for what at the present time only, 
appears a definite localisation of the cobalt in the 
contict lode A sample of the wad from this outcrop 
contained 

Metallic cobalt 5 3 per cent 

Metallic nickel nil 

Arsenic o 9 per cent 

It IS \cry desirable however that the whole of the 
diorite contact should be prospected particularly the 
eastern contact on account of c< pper carbonates 
scheelite and cobalt ores having been already found 
along it 


The Study of 

T HL study of our British roses has been rendered 
increasingly difiicult by successive attempts to 
classify the numerous forms — species or varieties — 
m a satisfai tury system I he late Mr J G Baker 
in his Monogriph of British Roses in 1869 recog 
nised thirteen species and a moderate number of 
varieties In the I ondon Catalogue of British 
Plants (1908) some of Baker s varieties are raised 
to specific rank, and twenty five species and a lar^ 
number of additional varieties are recognisM 
Wolley Dod s List of British Roses (191 1) included 
about 170 names, but in his Revised Arrangement ' 
recently published in the Journal of Botany the 
number of names having full specific rink is reduced 
to eighteen the luthur remarking that most of the 
very detailed descriptions of D^s^glisc and other 
specialists can scarcely be other than those of an 
individual bush or specimen which cannot be com 
pletely matched by any other 
The present position Is discussed m the New Phyto 
logt t (vol XIX Nos 7 and 8) by Mr J R Matthews 
who considers that only by culture combined 
with cytcilogical studs will it become possible to 
determine finally the genetic relationships of the 
numerous micro-spccics into which old well known 
species like Rota canina I inn have been split The 
study of external form has so far failed to give a 
satisfactory solution of the problem and the ana 
tomical method followed by Parmentier has not proved 
more successful Several hybrids — that is crosses — 
between distinct species have been reiogniscd among 
British roses and it is not improbable that the difli 
cultv in classifying the genus may be largely due to 


British Roses. 

hybridisation and segregation, complicated it may 
be by rehybridisation Hybrids between closely 
similar parents would be difficult to diagnose and 
in actual practice would as a rule be considered dis 
tinct species or varieties and it is suggested that a 
large portion of the total number of named varieties 
of rosts has arisen in this way 

The work of Jeffrey on hybndism in the Rosaiete 
indicates that cirtain recognised spccits ire from 
the study of ther polkn in reality tome tied hybrids 
(crypthvbrkls) and Miss Cole more recently from 
the study of the pollen in numerous roses concludes 
that the great majority of so called species are really 
of hybrid origin There is no experimental evidence 
to show whether these species hybrids segregate or 
remain stable but presuming s gregation to occur 
in the genus Rosa we might expect to find a large 
number of visually distinct forms showing various 
combinations of Mendehan unit characters such as 
hairiness leaf serration glandulantv glaucousness 
etc 

Mr Matthews attempts a theoretical analysis of 
some of the British species of roses on the bast^of a 
few separate characters such <5 these The species 
selected are the aggregate species generally recognised 
bv svstematists and the author suggests that the 
numerous sub species and varieties of these aggregates 
which have been described rc present some of the 
various combinations of unit characters which might 
be expected to result from the process of segregation 
The argument is confessedly entirely hypothetical, and 
the author emphasises the importance of experimental 
work to establish the hypothesis 


Commerce and Customs of Papua 


I N his Report on the Territorv of Paoua for the 
war ending June 1919 the Lu utenant Governor 
the Hon J II P Murray shows that as in so many 
other parts of the world the scarcity and irregularity 
of shipping facilities are acting prejudicially to the 
progress and deyelopmcnt of the Territory This is 
especially indicated bv the decrease of exports upon 

1 CommonwMlcIi at AnW si > Papua Annual RaiMrt for tba Year 
191B 19 Pp iiT-t-iph (Prntadand Pull Hi ad fnr tbn ronrnmanlof 
cbaConmonwaalthof Auwralaby Albtrt J Mullet! Cnver mant Printer for 
tba State of Vtctona ) 
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which the prosperity of the country mainly depends 
Rubber alone bhowed an increase but the quantity 
I IS as yet small (207 tons as compared with 144 tons 
' in iqi8) Another important vegetable export, copra, 
has decreaiied (2598 tons as compared with 3189 tons 
in 1918) Native made copra forms a large propor- 
tion of the output and owing to variation in the 
prcxiuition this does not increase steadily like the 
plantation product The prcxiuction of sisal hemp 
I nas also decreased, whilst the value of all the erm 
I has been much rkluced by a fall in prices Tne 
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export of the chief minerals, gold and copper, has 
decreased, but there arc good prospects of develop- 
ment and increased production at Fort Moresby and 
Misima Island. The value of the gold was 26,766! 
in 1910 as against 33,512!. in 1918. Copper was worth 
11,537!. in 1918, but only 1653I. in 1919 

The actual revenue of the Territory, including a 
grant of 30,000/. from the Commonwealth of Aus- 
tralia, amounted during the year to 103,120! The 
expenditure was 102,961!. Thus a surplus of 18,778!. 
in 1018 was increastd by about 159!. to 18,937!. 

The European population was 1007. Coloured 
persons other than Papuans were 304, of whom 217 
were mission feathers. 'Ihere were also 340 
mlice and 821 vilLage tonstablcs of various races 
During the year 8610 native labourers were 
recruited, to whom more than 40,000!. was paid in 
wages. 

The actual native population is uncertain. A 
quarter of a million is suggested by the Acting 
.Medical OiTiicr In some districts the number is 
increasing, but around Port Moresby the physique 
of the natives appears to be detei lorating through the 
adoption of Eurooean food and clothing. In a supple- 
ment to the report the Rev. J. B Clark, of the 
London Missionary Society, gives a hopeful account 
of the progress of the natives. Boys leaving school 
become telephone operators and clerks, and some of 
the native churches are capable of self-government. 
The relations of the natives with the Government 
have been, on the whole, satisfat tory. A few affrays 
and murders have taken place in remote districts, but 
there has been a general prevalence of respect for 
law and order. An incident in the Chirima district 
of the Mambare Division is typical of dealings with 
the natives. The attempt of a patrol to arrest a native 
led to an attack in which another native was killed 
and a woman and a bov were wounded The natives 
were afterwards oacified by the Resident Magistrate 
of the Kumusi Division. The pacification involved 
some difficultv and risk, as the natives took to the 
bush and refused to parley unless the officers, Messrs. 
Blyth and Fowler, went to them unarmed and alone. 
The officers took the risk, and after a conference the 
confidence of the natives was restored. 

A valuable scientific section of the report is found 
in the supplements contributed by the Resident 
Magistrates and patrol officers, the Medical Officer, 
the Government Geologist, and the Agricultural 
Expert: 

A paper of considerable ethnological interest bv the 
late W. Beavers fc/. Naturf, February 19. 19*0) 
is also included. It deals with the use of emblems 
or insignia of man-killing among certain tribes of 
the north-western part of Papua, A preface gives 
an account of the ceremonious reception of the man- 
killer bv his village, and of his life on his return. 
The insignia consist of various decorations of shell- 
rings, feathers, dog-teeth, and similar articles. There 
are also other distinctions not of a material nature, 
such as taking the name of the individual slain, pro- 
hibition of his flesh to the slayer, skull trophies, and 
mutilations, A further account describes the Kortopo 
ceremony bv which the privileges of the man-killer 
are passed on to others The custom is now decadent, 
and the slaying of a fat pig is sufficient justification 
for the wearing of the emblems. 

The polyglot character of the tribes of Papua is 
shown by' an index of the vocabularies of native 
dialects contained in the annual reports from i88q 
to iqi8. There are more than 450 titles. The present 
report Increases them by fourteen. 

SiDNRT H. Rat. 
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Ancient Egyptian Survivals in Modem 
Egypt. 

A n interesting lecture upon the .tbote subject was 
delivered on behalf ot the Egypt Exploration 
Society at the rooms of the Royal Society, Burlington 
House, on February 23 by Prof. C. G. Scligman. 

Two I lasses of survival from ancient Egypt may ^ 
distinguished, namely, (i) beliefs and (2) cxirtain 
technological objects and pi oi esses. Each group 
cnibiacics, on one hand, survivals m sttu-, such as 
c i-i tain b( liefs connected w ith the calendar, and a 
ceiemoiiy in which a sacred boat takes a prominent 
part; and, on the other, ixamplcs from other parts 
of \frica in which Egyptian customs, often modified 
bv latci cultural waves, have pc-rsistcd foi a longer or 
shorUi pci Hid .\s examples ni.iv be cited certain 
midiev.il graves of Seneg.il, and probably the funeral 
customs of a number of tribes of Equatoria, as well 
as the belief in multiolc souls found m the Southern 
Congo and West Africa. 

\ striking example is found in the persistence of 
old beliefs .ittachcxl to ccitain days In the Sallier 
papvrus, which dilcs from the tunc of Rameses II , 
or possibly of his succcssoi, Athvr loth is marked 
as one of the days “to beware ” “storms .nre engen- 
clcitd in the skies, do not travel on the nvir ncithei 
up nor down; do not . . at all on this day ” In a 

nicKlern c.ili'iidar for 1878 the instnict inns for Zu’l- 
Heggeh 4th, which corresponds to the* Coptic Hatoui, 
te \thvr ii)th, i . " \voicl travelling on the Mcditei- 
rane.an.” Thus we have persisting for some 3500 
Ve.ars the tradition that this day is iinhickv ' for 
travellcTS 

\nother inUrc'sting example mentioned bv Prof 
Scligman w.is th.it of a boat which is kept at Luxor, 
.it llic present cLiv on the roof of a mosque, hut a 
few years ago suspended in a tiee At stated 
times the boat is lirought down, deccvr.ated with green 
111 anches, plac ed upon a cart, filled w ith children, and 
taken in procession round the town There are three 
boat processions in Luxor every year, one to com- 
memor.ite the birthday of Abu'l’ Heggag, the patron 
s.ilnt of Luxor, and the others on the birthday of the 
Prophet and tiic beginning of Ramadan 
These beliefs ancl ceremonies are of intc-iest, not 
only bec.ause the period over whicli thev h.nve per- 
sisted is longer than that bridged hv the host of beliefs 
and prarficy*s th.at cxinstihite the folk-loie of other 
peoples, but also bec.iuse it is possible to adduce per- 
fc-ctlv definite evidence of their direc t continuity over a 
very much longer period of time The interest of the 
boat c eremonv is even gi e.iter ; Prof Seiigman thought 
a f.cirlv good case could be made out for a number of 
boat ceremonies still performed in the E.ast- -e g one 
he had himself witnessed in Ceylon — having originated 
in Fgv'pt and hern tarried eastward by Islam, just 
as w.as the M.ibv alphabet 

University and Educational Intelligence. 

Cambriim.f - Trinity College has offered to estab- 
lish a pr.electnrship in geodesv if s.-itisfaetorv airangc- 
ments arc made for the institution in the University 
of a srhool for research in that subject This is a very 
welcome move forward in a scheme which h.ns been 
under consideration for some time to found a centre 
of geodetic teaching, and ultimately a Occxletic Insti- 
tutc, at Cambndge 

Jt is proposed to offer a diploma in hvgiene which 
will suit the needs of medically qti.alified students of 
public health w’hose qualification is foreign and not 
registnible in Great Britain. 
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Grmtn have been made for the tiordon Wigan 
Fund towards plant breeding museum cases for 
insects standard slides for petredogy and a solar 
radiation letordcr for the botanical school A recom 
mendation is put forward to increase the value of the 
B Ifour studentship from 25 / to 300I a year 

The London County Council Education Ofticcr an 
nounces that a lectur oi Chtmical lechn loor 
will be given by Dr M O Forster at Salters Hall 
St Swithin 8 Lane E C 4 on Saturday March 5 at 
10 30 am and one on 1 he Rom ince of Science 
by Sir W H Bragg at Un versity C liege Gower 
Street on Tuesday March 15 at 6 p m 

In an answer to a question concerning the London 
University site the Chancellor of the Exchequer has 
made the following statement — In October last the 
Universitv of London accepted the tffer made by the 
Government n the preceding r 1 of a site behind 
the British Museum and the s t has been i urchas d 
For the funds required for build ng the umvers ty 
headquarters the University must look primarily t> 
private generos ty but it w 11 be open to the L niver 
sity Grants Committee to supplement lo al contribu 
tions if the funds at the r d sposal allow The pur 
ch sc price of the s te is 425 ocxjZ 

Thk University of Melbourne has issued a state- 
ment with reference to an important lectureship and 
demonstratorsh p just establ shed in natural philo 
sophy The lecturer will deliver the lectures in 
natural ph li phv to medical students and be 
generally responsible for the organisation of the 
teaching of this part of the work of the natural 
philosophy department He will be appointed in the 
hrst nsl nec for a peiiod of five years the appoint 
ment to date from March i iqaa The salary of the 
lecturer will be “sol per annum payable monthly 
Candidates should not be above thirty five ye rs of 
age and applications for the post shsutd be lodged 
with the Registrar University of Melbourne by 
^pnl 15 next Fa il lies for orig lal rescirch in 
physics will be given The Grayson grat ngs (see 
rror Roy Soc Vict September 1917) were ruled 
tn a workshop of the natural philosophy department 
of the University 

\ couRbK designed to meet the needs of qualified 
medical practitioners who may wish to btain the 
d ploma in public health of the Royal Colleges of 
Physicians of I ondon and Surgeons of Endand has 
been arranged by the committee of the Technical 
College Bradford and the Health Committee of the 
City Council For this purpose the Technical Col 
lege has recently been placed upon the list of recog 
msed institutions by the Royal Colleges The pro 
posed course will extend over twenty five weeks and 
include lectures and laboratory work in bacterio 
logv and pathology and n chemistry In connection 
with the ourse n bacteriology Dr W Campbell 
has been appointed lecturer in bacteriology and the 
pathology of industnal diseases and Dr R Cecil 
Robertson assistant lecturer and demonstrator in 
serology ind immunology in the college The course 
in chemistry will be under the direction of the head 
of the chemistry department of the Technical ColleM 
(Dr R D \bell) The recognition of the college for 
post graduate work of this nature marks an implant 
point m the development of the work of the cbllege 

Thk announcement that the Roikefeller Foundation 
intends to assist the medical schools of Central Europe 
IS vet anetlier step in the fulfilment of Its purpose 

to promote the well being of mankind throughout the 
world A programme is announced which provides 
for assistance in the rehabilitation of scientific equip 
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ment for medical purposes, for aid in furnishing 
medical journals to universities, and lovites the 
authorities of the Medic<d School of Belgrade Uni 
versity to study medical education in England and 
America as guebts of the foundation These decisions 
are the result of investigations into medical conditions 
in Central Europe mtme by representatives of the 
Irubt who reported that with the exception of Aus- 
tria all the countries in this region are suficring from 
a shortage of physicians there are only mne medical 
schools of repute to provide medical men for some 
75 000 000 people Belgrade is regarded as one of 
the strategic points in a medical campaign so the 
invit It on to study English and American methods 
has been given to the men who ore responsible for its 
devel pment they have also been authorised to 
recommend candidates to the foundation for fellow- 
ships for specialised pc st graduate medical study 
Germ ny s not included in the scheme for she is 
ronsidered to be adequately supplied with well- 
equipped mediral schools I he International Health 
Boaj-d f the Rockefeller Foundation has come to an 
agreement with the Government of Czecho Slovakia 
wMiereby the latter will borrow the services of a com 
petent Am n an pubi c health adm mstrator and 
co-operate with the Board in the development of a 
natii nal puhl c health laboratory service m the prow 
sion of fellowships for Czechs for public health tram 
ing and the d spateh of a Czech Commission to 
studv pubic health admin strattn in England and 
Amc r ra N ne medical men have alreadv been 
awarded fellowships and five members of the Cem 
m ssion from the Ministry of Hvgiene have arrived 
in Amer ca as guests of the Found it on 

In an address delivered in September last to the 
Old Students Ass<x.iation of the Royal College of 
Science (Lamley and Co South Kensington S w 7 
price 2 bd ) Prof H B Armstrong recalled his 
early tra ning at the Royal College of C hemistry 
as It existed m 1865 at the close of Hofmann s career 
as profc sor in that institi t on I he freedom of 
choice of study left to an independent student of those 
days was contrasted with the examinational restramts 
imposed at present on landidates for university 
degrees The lecturer referr d to his 1 iter studies 
at^ipzig under Kolbe m the golden era of German 
Lern- and Lehr frethett and to his earlv teaching 
experiences at the London Institution In 1809 Prof 
Armstrong entered the service of the City ana Guikb 
of London Institute and thus become the founder 
successively of the chemical departments of the Fins- 
bury Technical College and the Central Technical 
College An intimate knowledge of the educational 
requirements of I ondon extending over a period of 
fifty lears leads the lecturer to the conclusion that 
the Imperial College must be autonomous and that 
its functions should be restricted to the physical and 
mathematical sciences Conversely University Col 
lege should Be constituted as an Imperial ColiMe of 
Biological Science and Technology dealing with the 
special requirements of biology It is suggested further 
that King s College should become an Imperial Col- 
lege of Arts and Economics The three colleges thus 
reconstituted should be federated in one Imperial 
university The social needs of the new univmity 
in regard to plaving fields would be met by estali- 
bshing the Arts Collie on a countiy site such as at 
Kenwood Students’ hostels would be required at 
the urban centres Each college should be granted 
the power to confer its own degrees but the lederal 
Kheme should be sufficiently elastic to leave a student 
free to attend ctwrses at a coHege other than his own 
so that hts studies “ could be as broad as hts heredity 
would permit " 
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Calendar of Scientific Pioneers. 

Mareli 3 , 1702 . Robert Hooke dted.— One of the 

earUcst and most vigorous membtrs. of the Royal 
Society, Hooke was (^sham professor of astronomy. 
He constructed the first Gregorian telescope, first 
applied a spiral spring for the regul.ition of watches, 
pointed out the real nature of combustion, and pro- 
posed to measure the force of graenty by means of a 
pendulum He died in the old Gresham College, and 
IS buried In St. Helen’s Church, Bishopsgate. 

Marah 3, ISO!. Jolwiw Ghriatiaii Fabrioiiu died.— 
Professor of natural history at Copenliagcn and then 
at Kiel, Fabricius b) his writings exercised great 
influence on the development of entomologv. 

1379. WMiM Kingdon Oliffoni' dM.- -A 
brilliant mathematician and thinker, Clifford died at 
the age of thirty-three while occupying the chair of 
applied mathematics in Universitv College, London. 

Mareh 6, 1327. Pierre Sknon, Marquie de Lepleoe 
died. — llie son of a poor fanner of Nuriiiand>, 
Laplace went to Paris at the age of eighteen 'Ihere 
he was befriended bj D’Alembert, and spcidilj iom* 
to a high position among the group of distinguished 
men of scieme who adorned Frame during the Revo- 
lutionary period. \n astronomer, physicist, and m.ithc • 
inatician, his " Mi^aniquc Olestc,”” published in five 
volumes between 1790 .ind 1845, is regarded as <me 
of the noblest monuments of human genius Ihs 
tomb is in the Pfcre Lachaise Ceineterv, near that of 
Moii6ro’s 

Maroh 5, 1827. AlMMndro Volta died.— Born m 
Como in 1745, Voltn was for twontv-fivc years pro- 
fossor of natural philosophy at Pavi.i. His invention 
of the voltaic piie was made in i7<)<), .ind the fol- 
lowing year he conimunicaled his disiovtn through 
Sir Joseph Banks to the Rov.il Society So great 
was the interest raised by Volta’s invention that 
Napoleon called him to Paris in order to see the 
experiments. ,\t the Centenary Exhibition at Como 
in 1899 Volta’s books and papers and much of the 
•ipporatus he left were destroyed bv fire 

Mvob 5, 1M3. Wffliam WhewaN dM.— A man of 
encycltwiedic knowlt^e, Whcwcll was for manv 
years Master of Trimly College, Cambridge. He 
wrote much on scientific subjeits, and made important 
additions to the theory of tides 

Maroh 8 , 1991. Wffiiaiii Edward Wiaon died.- After 
accompanying Huggins on an eclipse expedition to 
Oan, Wilson set up an observatory at Dan.imona, 
Westmeath, He carried out notable investigations 
on the temperature of the sun. 

Mareh 7, 1994. Pardbiaiid Andrd PouqtH died.— A 
professor of the Collige de France, Fouqu^ was one 
of the earliest workers in the field of the microscopic 
examination of rocks and minerals, of which Sorby 
was the great pioneer. 

Mareh 9, 1981. Ham Ohiietian Oereted died.— 

Twenty years after Volta's, inycntion of the voltaic 
pile. Oersted, then professor of natural philosophy at 
Copenhagen, made the observation that a wire uniting 
the ends of a voltaic battery affected a magnet in its 
vicinity. Following up this discovery, in 1820 
he published his tract, “ Experiments on the Effects 
of Opposing Electricity upon the Magnetic Needle,” 
the effect of which was described bv Forbes as in- 
stantaneous and wonderful. The ideas of Oersted 
were seized upon by Ampire, Arago, Daw, Seebeck, 
and Faraday, and in their hands W to rapid develop- 
ment of the science of electromagnetism, of which 
Oersted is rightly regarded as one of the founders. 
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Societies and Academies. 

London. 

Ro)al Society, Fcbiu.iry 17 — Prof C. S. Sherring- 
ton, president, m tiic chan Dr. C. Cbroo ; A com- 
parison of magnetic doLlin.itinn changes at British 
obseivatories. A comp.inson is made of mean 
monthly, daily, <ind hourly .y.ilues ,it different stations, 
and of the relative amplitudes of thi osiillatory move- 
ments which frequently occur evtn on comparatively 

S uiet d.avs Use is made of magnetic curves from 

iSkdalemuir, Stonyhurst, Falmouth, and Kew ob- 
servatcM les. — I’rof. H M. Macdonald . '1 he transmis- 
sion of electric waves around the earth’s surface.- 
Prof. T. H Havelock : The stability of fluid motion- 
Thc object is to illustrate the use of the criterion, 
introduced by Reynolds and mcxlified by Orr, as a 
measure of the degree of stability of various fluid 
motions under different boundary conditions. Cases 
examined are the flow of a stream with a free surface, 
and the flow between fixed planes under different fields 
of foice and boundary conditions of no slip or no tan- 
gential stress or constant normal pressure due to the 
disturbance from the steady stale. — Prof W. H 
Yoang Ihe transformation of inlegrals.— Dr. J. L. 
Raugbtoa and Kathleen E. Bingham 1 he constitution 
of the alloys of aluminium, copper, and zinr contain- 
ing high percentages of zinc The constitution of 
aluminium-eopper-rini alloys containing not more 
than 15 prr cent of aluminium and 10 per cent, of 
copper is discussed. ITie investigation has been 
r.irricd out bv the study of the heat absorptions and 
eyolulions which take plaie in heating and cooling 
alloys biiwyen t< mperatures at which they .are liquid 
and onlitian ti mpi ratures ; bv the measurement of 
electrical rc-sistanie at v.vnous temper.ituros ; and 
by microscopic study of specimens wliuh have 
been anne.ikd for prolonged pericxis and quenched, 
or very slowh loolid nncI quenched. From the 
results obtained a model has been constructed to 
represent the constitution at temperatures above 
250* C The di.igrnm advanced bv Rosenhain and 
.•\Vchbutt has been used .is one face of the ternarv 
prism, the other binary system face being somew'hat 
modified from Tafel’s diagram. 

OMloglcal Society, February 2 -Mr R D Oldham, 
president, in the chair. — H BoHoa ; A new species of 
Klattoid (An himy l.'irns) from the Kcele group 
(Stephanian) of Shropshire The author describes the 
basal portion of a new type of Blattoid wing found 
bv Mr. John Prmgie in corc'-material of purple marlv 
shale from a borehole for water. The wing belongs 
to the genus Nrehimvlaeris, and is closely allied to 
4 . Lerichei, Pruvost, and A. DessatUvi, Lefiche, from 
the upper beds of the Westphalian of I.iitvin, Northern 
France.— C E. Tllky . The granite-gneisses of 
Southern Evre Peninsula (South Australia) and their 
associated amphibolites fkiuthern Evre Peninsula 
is underlain by a complex series of pre-Cambrlan 
rocks subject to prolonged erosion, but now in part 
covered bv weathered iiroducts and recent iBoHan 
sediments. The fundamental platform of the eastern 
half of the peninsula eonsists of granite-gneisses, 
amphitiolites, and hornblende-schists, embraced within 
the Flinders series. The petrcigraphv of the rocks is 
described and Ihe siirnificance of their mineralogic.d 
constitution discussed The gneissic structure is a 
orimarv gneissic banding arising from flow-movements 
in n heterogeneous ma^mn The amphibolites nre 
considered as representing more basic and earlier 
igneous intrusions, nrobably of the same igneous cvcie 
and connected with the one great orogenic epoch, 
which have become thcrmallv metamorphosed. Inter- 
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caKltd m binclb »n the (jneis^tb of porlions of the 
hundred of LtnLoIn ib a scries of dofentes which have 
suffered a mctamorphism of the highest grade 

Zoological Society, February 8 — Frof E Mu 
Bride, \ ice presidtnt, in the chair — Dr C F Soantag 

I tu ( onipantive anatomy of the tongues of the Mam 
main, fimily Simiid,e D M S Wation Basis of 

I I issilit ition of the Iheriodontia 

Royal Matcorologlcal Society, libruiry 16— Mr R H 
Hooker, president in the chair — M de Carle S 
Salter \ new method of conslruitmg i\irag« 
monthly riinfill maps For the present purpose 
a new sirics of isomeric mijis foi the penud 
1881 1915 his been incpand, on the sc lie of 
20 miles to 1 in from 550 records \ map 
showing the distribution of tvtrigc nnnuil run 
fill for thirU hve \c irs has been compiled on the 
satin St. lie (1) from Dr II R Mills sur\c\ mips 
on the scale of 2 miks to 1 in orcpiitd from ill 
aMilihle d ita, and (11) by computing 1700 idditional 
average values for the d stnUs not vil siirvcvi'd Ihi 
twilvi monthly isomerii mips ind the mnuil mip 
were ruled in a network of squired Incs 10 mtlis 
ipirt, ind values intirpolited it cich of the points of 
intersection Fhc twelve pcixcntigC ev ilintions for 
taih point well collected ind scvti illv ipplicd to the 
value from the annuil map thus obtaining twelve 
monthly ninfill viluts applitiblc to the point in ques 
tion The littei weic plotted on 1 fresh senes of 
luled mips together with the letuil ivci ige vilues 
for the st itions origin ilh utilised ind the whole 
were useci is a bisis for isohvctal lines The whole 
gave as 71 n due s for eich month and Ii ft no spice 
of more th in 10 miles without some me ins of control 
ling the drawing of the lines The piper diseiiss s 
the limits of error intrexluced Iv the me thexl — G \ 
Clarke An unusuil pilot billoon triieetcrv A bi 1 
loon observed by one theodolite w is found to pursue 
1 course so emlic that its results if e ilculitcd bv 
the method ipplitible to the one theodolit ascents 
would have shown 1 wind of more thin no miles per 
hour from W S W at a«oo ft with a return wind of 
similar velocity from F N F only sew ft higher 
Such conditions in the atmosphere being extremelv 
improbable in endeavour was made to deduce the 
magnitude of the vertical currents and it wis found 
that the path describeyl could be accounted for bv a 
descending current of about 6 miles per hour fol 
lowed bv in ascending one of somewhat similar 
V clocitv 

Cambridcf 

PMIatopUcal Sackty, Februarv 7 —Prof Seward, 
president, in the ch nr — G F Briggs The develop 
ment of photosvnthe tic activity during germination — 
Prof G H Barely A theorem concerning summible 
series — C \ Milne Vectors and tensors The usual 
intuitive coniept of a vector useful in three dimen 
sions no longer sc rves in four dimensions ind a more 
precise dehnition is required in which however the 
notion of a permanency independent of any particular 
co-ordinate si stem is preserved Consider the class 
of co ordinate systems and the class of representa- 
tions of a pirluulir vector (by means of sets of com 
ponents) associated with them it is suggested that a 
vector be defined as the clews of such correlated sets — 
H C PackllagtoB (a) Standing waves parallel to a 
plane beach (6) A kinetic theory of the universe — 
Prof H F Baker (a) A configuration in four dimen- 
sions (b) The representation of a cubic surface on a 
quadne surface (c) Delaunay’s method in planetary 
theory (d> A periodic motion in dynamics 

February at —Prof Seward, president in the 
chair— Dr Hartrldgo The present position of the 
Helmholtz theory of hearing 
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Manchbstbk 

Literary and Philosophical hockt), J inuarv 11— Mr 
1 rantis Jones vict president, in the dim- — Di \ A 
Mnmtord listing ind giading of health and physical 
htness 1 h( author urged the necessity of fresh 
physiL il fitness tests for school children — the present 
tests mainly dealt with e\ieptional children such is 
Iht di formed disc iscd and mentally unfit — based on 
the cipiLilv to put forth dfoit, and thus lonsidcring 
the work of the heart, lungs, and the nervous system 
The tests brought into prominence bv the work if 
the Air Font mainly concerned breithing and wire 
now being adapted to boys in the Manthestcr Gram 
mal- School The first test dtaliig with the amount 
of iir used in respiration was miasurcd by the spiro- 
meter the second, dealing with the force oLrespira 
tion was measured bv pnssun agiinst 1 imumn of 
mercury and the third concerned the movements of 
the ihist which lould bi cvamincd bv mtans of a 
spiciallv designed waistioat 

Januarv 25 —Sir Henrv \ Murs president, in tlw 
.hair W 1 Alklas M Cook, and J Harwood 
Viriation in Spheria — (1) S laouitre Muller, (iil s 

yrneum I inn6 (iii) S pallidum t^ray These tnree 
pipers were mainly confintd to thi presentation of 
results and a comparison of spcciis, a general dis- 
cussion of the significanii of the results being re 
served for a fourth and lomluding paper on 
S rtvicola J wo hiinditd spmmins of S /acuilre 
from Three Lows Noith Staffordshire and live 
hundred eich of S corneum ind S pallidum from 
the Ashton and Guidi Budge ( anal near Dukinheld 
Station hid to bi examin d Jhi authors have 
studied thi V ination of widlli length and thid niss 

PVRIS 

Academy ol Sctaaces, 1 ibruarv 7 M Oeorgi s 
Lemoinc in the ihair — (1 Oony Systims of prisms 
with parallel edges — K Blrkcland T he resolution of 
the general ilgebrm equation by hypergiomitric 
functions of stviral v iriabits — E Jongact 1 hi i asi 
of Poincar^ m the theory of elasticity Point m has 
studied the small delurinations of an ilaslie solid 
starting with an initial state in which tlie linsions are 
not rero I he author examines sonii thi rmody namii 
properties of elastic solids with similar deform itions 

-A QnllM A chronograph leiording photo 
graphically for the measurement of short periMs in 
harmonic motion or with circular uniform movement 
by means of Lissajous s hgures — L Fdry A battery 
depolarised by air A modifie ition of the Ledanche 
cell The rinc is in the form of a horizontal dise 
pi lied at tht bottom of the cell , the carbon is a 
lylinder the lower flattened edge of which is imme- 
diately above the zinc plate The removal of the 
polarising hydrogen bv the air causes currents between 
the upper and lower ends of the carbon cylinder It 
IS claimed for this battery that no peroxide of man- 
ganese IS required, local action is absent, and its 
e m f during use is very constant It has received 
practical application in the Freneh Posts and Tele- 
p-aphs Department, and it has been shown that it lasts 
three times as long as the old form — P Cteveaird 
The expansion anomaly accompanymg th® magnetic 
transformation of pvrrnotine and magnetite In the 
neighbourhood of 320° C pyrrhotine suddenly in- 
creases in length, corresponaing very probably to a 
true illotropic transformation analogous to the chanM 
of o-iron into y-iron This hypothesis is confirmed bv 
the fact noted by Weiss, that the magnetisation co- 
efficient of pyrrnotme is nearly indeMndent of the 
temperature round about ‘)ao° C Magnetite also 
shows an anomaly in expansion at i;7o^ C — a tem- 
perature near the magnetu Curie point determined bv 
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^Vliss —A Llteard bltctronuignctic entrg} and 
ihermod^nimic potential of a kystem of currents — 
Pertovla and J Uaraod Anomaly of expansion of the 
i^old copper alloys L Forfia fhe constitution of 
the derivatives of niolybdit acid J Martinet and 
O Pornkr Isatin 5-^ulphonii 'iiid Isiim has not 
hitherto been directly sulphonated Details art civtn 
for the prcpar-ition of isatiii s sulplionit atid frtni 
isatiii md fuming sulphuric icid tnd some of its 
silts irc described — H Bonygnei Ci nsideritions on 
the tndoderm — M ind Mmt D Villedlcu 1 he non 
toxicity of coppir for mildeiv Ih results of cxpcri 
ments on Phytophthora tn/cstaiiv (thi mildew of 
potato) controverting the usually iiccptcdviiw th it 
It IS the topper m mturyptogimic mixtures which is 
tfticKious 111 destroying mildiw — \V Kopaciewikl 
The rdle of surfue tension in thi phcnomeni of 
shock The surface tension of scrum is reduted bv 
the addition of i solution of sodium hvposulphitt 
lilt iutl\or ittributi s the suppression of tht am 
phvlirtic shock b\ sodaini hvposulphite solutions to 
this ch inge in surfaci tension ind not to the effect 
of this silt in dispersing llotiul it d si turn \ Trlllat 
The influente of the state of division tf drojlits lon 
tiininc biitirn on thi iiifiction of culture medi i 
MM Desgrez OalUemard md Labat Ihe iist of thi 
ilk lime polvsulphidis for thf neutr ilisition of iir 
tiiin tOMi gises Spnving with i sodium polysul 
phidi soap solution oiigmillv sugg sted for the re 
luovil of thloropicrin v ipoui from iir his been found 
111 be ilso etticatious m i moving other to\ii gists 
Figures are given for tht imounts required to nmove 
ihlorinc phosgene icroUin hromt uitone ind othci 
11 Mous vapours 


Books RecetTcd. 

Ihe Government of the Philippine Islmds Philip 
pint Census, ad igiS Manili Iht Climate and 
vVeather of the Philmpmcs 1903 to 1918 Dy the 
R« V J Coronas Pp 195 (M mil i Bureiu of 
Printing ) 

Whir to Re id on Socnl and I conomic Subjcits 
\ Select Bibliography Compiled by the I abi in Society 
Sixth edition Pp xii+80 (London Ihi Fibim 
Society, O Mien and Unwin Ltd) zv net 
The Boy in Industry and Leisure By the Rev 
R R Hyde (Social Service Librarv ) Pp x\viii 4 - 
’Xi (London G Bell ind Sons, I td ) 6s net 
Small Single Phase Transformers Bv F T 
Piinton Pp x+QS (London Sir I Pitmin and 
Sons I td ) 2S 6a net 

Elementary Principles of Continuous Current Arma. 
ture Windmg By I M Denton Pp x+102 

(London Sir I Pitmin and Sons Ltd ) 2S 6d net 
\ Guide to the Pnporation of a Note-Book of 
Biology By E W Shann Pp 48 (I ondon G 

Bell ind Sons Ltd ) as 6d net 
Mitteilungen der Naturforst henden Gcsellschaft m 
Bern aus dem Jahre loiq Pp Ixxv+aii-hv Tafcl 
(Bern K J Wyss Erben ) 

The Broking md Feeding of Firm Stork Bv 
T Wilson Pp vii+ica (I ondon Methuen and 
Co , I td ) 6 j net 

A Book of Butter A Text on the Nature 
Manufarture and Marketing of the Product Bv 
Prof E S Guthrie Pp xv+ayo (New York The 
Macmillan Co , I-ondon Macmillan and Co I td ) 
lat net 

Report of the Indian Association for the Cultiva- 
tion of Science and Proceedings of the Science Con 
vention for the Year iqi8 Pp m+iqq+xxxi+ 
plifes (Calcutta ) 
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Lionomic Mincrdlugv \ Pi 11 mil Uuidt to the 
Study of Useful Mincnls By I ( rook Pp xi+ 
492 (London Longni ms Green md Co) 2-, 
net 

Insect Life By L \ til md Pp ■v.ii+j4< 1- 
Kxiv pidtc s (London V md C B1 ick, 1 td ) j( v 
net 

In lirthist Burm 1 I hi Rccird of an Viduous 
Inuintv of Lxploritiuii ind Res irih through the 
inknown 1 ronticr lerrilon of Burmi md libit 
By Capt 1 K VV ird Pp 311 (London SriUy, 
Service md Co Ltd) 11 t 

I hf Subjcit Indix to Pcrioilu ils i jiy 19 B 1 
Historii il Politicil mil riononiii S luiics Pp 
'■4s (I ondon Ihe I ibrirv Assotiilnn) 21 v nil 
Innsutions of thi Norfolk md Noiwich 
Niturdists S iietv Prisinied to Mtmbirs for 
1919 '•o Vol \i put I Dciimber Pp Mii+iot 
(Norwich ) yv 6d 

\nnu iiri \strononuque ct Mi tcorologiqui pour 
I) I ,y \nnCi Bv C Iliinmirion Pp 2^1 
(Pins !• llimminon) S frincs 

Dipirtment of Applied Stitisliis (Computing Si i 
lion) Inivirsitv if I ondon I niversitv Cilltgc 

1 1 1 Is for tomputcis I dited b\ Kiri Pc irson 
\ 1 IV r ibl s of Ihi I igirithnis of tin Compl te 
functim to Twtive figures Origimllv computed 
b\ \ M Iigndic Pp 4+10 (I ondon Cim- 
Irilg I niviisiti Pri ss ) 31 qd net 

Ihi N ittoml Phvsicil liboritory Collectid 
Rtsiircliis \fl \v 1920 Pp tv-(-329 f-plites 
(I ndon II M Slitiinm Ollice ) m net 


Diary of Societies. 


Rotu. timiTiTios c 
Muon WMts 

Roizi. Hocuii St 4 90 — Uiscuuion os liotopei to be opeoed 1/ 
Bir J I Tbumiinn followed probsbly by Dr Z W Alton 1 nil 
t Hoddv Prof 1 B Merton and 1 tuf F A I Ind rnsns 

Roul ASBOxitTiciL Bocim (St Roysl Hoeietjr of Arts) st 6 — 
t IV W l)}ir Ainhip Fsbnos —Major r Oide Leei Pars 
ohntei 

I maun Bociri at S — R T Odather A Mannuript of Mattkiai 
do I bet from the I ibrary of Maydalen Oolkn Oxfoid —Dr 
B Uaydon Jaakioa HatnraluU and their IndAtedacu to the 
National Tmag 

Rons coLLzez or Fataicuai or Doasoa at I— Dr O Orahaa 
Olyeamia and Olruienria (Oouletontan Liotare) 

Child B ruDT Bociiri (at Royal Bautsry lartitote) at S— Miu 
VI 0 Bnyeinaa The Valne of the Draiaa la tho Traialar of 
the Child • > motion! 

CHTHicaL BoiiRi at 8—0 X Inrold and J F Thorpt The 
Ohemiitry of the Olntaoonio Aoidi Part XII The Blmaltaaeoiu 
OopnrrcDie of 2 2 sod of I 3 Addition to Olntaaonio Rotor A 
Bt«d> m Mobile Rqnilibriam InTolrlaf tha Ctihiatloii of the Labib 
Biter In the Rsaoent Oradltion —I 0 0 and W F 

Barker The 1 hotoohemioal Reaotion between uydrofon and 
Chlorine and ita Variation with the Intenelty of the Urht — 
J Xronor and W T Btnbbinri A Beeond Form of 6 61 Duiltro 
diphenio Aeid and its CoBTenloa Into Mew Oyello Byitemi— J 
Hoir The Calenlatlon of tho Oolonr of Honooyolio Oolonred Bnb 
utaoees- N T Bidirwlck and B K Fwbsnk The Btahllitr of 
Tantomeno FormaldehTdraioaei — F W Ataok aad T WhlnTStei 
The Btmotaral Iiomerlnn of Ozhnei Part HI A Fonrth Beniil 
dioxIme 

Rotu Booim or Mnioiai (Obitetrlei and Oyamoolety Baotton) 
at 8— Dr O Frani A Btndv of the Condition of the Arterlea in 
a tJtemi Remond M Day! after Delivery— Dr A Bonmo Poer 


Rorac Bocirrr or Ann ('. 

Rorai Kmomumni Booitrr (Oeophyitoal IHsnnioa) at n — 

— 1 — . g Lamb followtd 

Tp^f-H-rTimSir*' Bhaw Chair 

JTioa or Mnuxicu HaoianM am) thi Bocixtt or OHiiiifai 

iHUTHTai (Toint Meetinir) at6— P Xottaer Dafaninr and Pori 
llratioa of Boiler Feed Water 

rasTTTOTioa or PiipnieaL Bhmirou (Btadenta Meetinf) fat 
Faradav HoaiP) at 110— A Bonn Telephonie Tranimlnton 


Bimmoni Ifannfaetnre of Onn oottoa 




. Aoh.n Hill) 8 30-J H 

ffo Dlitriot Urand* Protaotont* 
loiniOJi (at 11 Chanda Btnrt W 1) at »_ 
—Tgtrx ol tht Liin* and Plenra (Lattwmian 


Botu UrtrmTioK ot OnaaT BaiiAix at 3 -Prof A Keith 
Brld^ *■** «* Pfew-nttolj 

Jtou Houiccuvui Boom at 3 

Bom 0«^a Of Pmaicuna or Lokoot at J-Dr 0 Oraham 
“? Q*^”*** "* (Q onlitonian Ltotura) 
iKniTOMOir or Civit Knanmaa at 8J0— S Lweat rha Amrit.» 

airdro alaotrio Irritation Inttallation *“ Amrltiar 

Zoouoicit ^iiR or I onooK at 3 JO— K O Boulonnar Eznori 
meata on Colour ohuga of the Spotted Salamnader^alaoian^o 
Ooi^ena— mIm Joan B 
Procter The laiiation of the Boapnta in the Battaohiaa OroniM 
AvImm and Aroifera— Dr W™ Caiman Nota on Martna 
tiw? Animale 11 Ometaoea -Augnita Arabhok Ohriatla 

^ Oraror The Oeorraihioal Dietrlbn 
yoa of OrthopterouM Inaeota in the Oanouui and in Beetera 


w'th tt f.™,»T"*i, ’G'l."'*? “«>• 

Inhabilante of 1 ondon 

Deriuo Study ol Hallnolnationa In a Oaee of Sehliophr nia 
ytFDNSSDAT UacK t 

Imnon or Hnua (Annaal Oeneral Beetint) (at laatitation of 

M S!i.;7.iSrl5^S” 

jTh” £HH 

nMtio”l)ofo*r '’ T“*’7^u ° and A M Bnb^ 


Ij'iSJ'm H?aled‘ctop“r‘‘ ® B^kCiealo The Action of Rednelnr 
®^nd «:?DSU?et}Srof*Mr2“''' 

^rotooioit Sooim or Lotook at 8 3#-W B B Kiar The Snr 
Jryi'iSlJilL.'’*'''* ^L!5? *" **>• Somme' TaUeyiSid 

th^ Stance and the Fflit on 

8'rm.?r^"a'S7R-^;rotUon **• 

TBVRSDAT llano 10 

iNnirm or Mram (Aannal Oeneral Beetiat) (at Inititotion of 
Mee^iral hatineera) at Ifllt-H Moore B Beoklnu^ and 
(laric* £ MaiTinwn The Scaion Oraokint of Brut and 
4 ^'*' J iSI? J, Manthton fhe Ooaetitntioa of the 

Alloye of Copper with Tin Parte in and IT 
Botai leariTTrioe or OanAt Bnmrr at 8— Dr O 0 Bimpeon 
The M te rolapy of the tatarrtio 
Horal SOtiiir at 4 30-Pr»ioM« Popert-Bir Joeeph Lannor 
F1eetroery»talline Pr pertia u Oonditiined by Atomie Lattioee 
-lord Haaloiirh aim Colour of the Lltht from the Might Sky — 
S”* ? Fllinirton A Oanerallaatioa of Weyl e The^ of 

the Flee^jirnete and Oraritational FieWe-PPof T B 
Merton Spootropi otometrr la the Tlmble and Dltrarlolet 
Bpeotnim — Pnf 1» A Boaei ReeearohN upon Brown Ooalt 
ud Ilcittrt-H N Boitell A Bnperior lomtt to the Age of 
the Ear*ht Cmet 

MAianuriDAi Bociirr (at Boyal Aetroaomleal Boelety) 

Botai Coiwi or PaTainAwt or Loitnoir at 8— Dr A BhitSeU 
Borne Peinta a the PtioloOT of BUn Dteeaeea 

” MFWnint (Mneoloty and Oldnatolorr ■eotion) 
at 5 30 — Dieooition The Plaa of Itotha and Health Bcaorta la 
Oymroology 
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Oceanographic Problems. 

I T may be taken for granted that a new ChnI 
Unger expedition, such as was suggested b> 
Prof W A Herdmsn in his 'presidential address 
to the British Association at Cardiff last 
August, would base for its general objects 
just those of the great sojage of 1872-76 
One must remember that only an infini 
tesimal part of the ocean floor has been 
investigated by all the deep sea exploring 
voyages yet organised On the whole, then, 
a new expedition ought to make soundings, 
take temperature observations, trawl and 
siredge, etc , adopting the same attitude to 
wards these matters as that already taken The 
traverses across the great oceans would, of course, 
be different ones, so that new stations would be 
Investigated — except where it may be desiraUe 
to check some of the former results — and here 
and there it may be found advisable to study 
some relatively small area intensively — that is, to 
make the observing stations much closer together 
than over the rest of the traverses This ought 
to be practicable, for the improvements in the 
gear employed and in its management have been 
so great since 1872 that much more work should 
certainly be done m the same time than was pos- 
sible on board the old Challenger Just because 
of the enormous improvement in apparatus, it 
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I would be advisable to repeat much of the work of 
the former expedition, especially in areas that have 
not been touched by any of the later voyages 

Confirmation of many of the old results is abso 
lutely necessary , for instance, much is to be learned 
by repeating the observations made by the German 
plankton expedition of 1889, especially in other 
areas than the Sargasso Sea Such results would 
be of immense theoretical significance if they were 
obtained by the ntwer methods that have been 
developed, because of the criticism of Victor 
Hensen s original methods of quantitative plank- 
ton research The sime remarks mav be made 
with reference to the collection of water samples 
from the surface and at ill levels down to the 
sea bottom 1 he activities of the nitrogen 
bncteria were practically unknown in 1872, but 
they have been studied very closely since 
Iven the methods for the estimation of atmo 
spheric gises dissolved in sci-water have been 
greatly improved, and a general study of the dis- 
tnbution of these at the bottom of the deep 
oceans would give information of great value in 
tracing movements of water masses on the large 
scale Scmething has been done since 187a on 
the bactena of the oceanic oozes and the over 
lying witer, but mainly in rather shallow water 
ind on i very limited sc'ilc, a big series of such 
samplings over the ocean far from the land cannot 
fail to have enormous interest This, of course, 
is work that must bt done on board ship, and 
will require exhaustive preliminary research into 
methods adapted to the rather trying conditions 
With, however a modern ship, electric incubators, 
refrigerating machinery, and so on, there is no 
insuperable difficulty \\ hat m ly be really trouble 
some will be the elaboration of a thoroughly sound 
method of collecting samples of water and ooze 
from great depths by means that will satisfy a 
critical bacteriologist 

Thus, it may be agreed, the general outlook 
ought to be very much what it was in 1872, 
except that the most careful attention should be 
paid to methods, espeaally such as have been 
developed to an extent that the ChaUenger men 
of science of 187a could not have anticipated It 
IS possible also that some of the devices adopted 
during the anti submarine warfare of the last few 
years may have great potentialities, and if any 
confidential information of such promise is m 
existence it should be considered 

The results of the old ChaUenger expeditipn 
had. It IS well known, certain important economic 
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ooasequences, and this aspect of the new expedt 
tion should certainly be kept in mind Here we 
are immediately concerned with the purely scien 
tific interest of a renewed exploration of the ocean, 
but fishery research provides biologic'd data of 
theoretical interest, and so it is quite properly a 
part of the programme of a deep'sea eili^edition 
on the great scale One remembers, also, that 
such economic marine exploration has been 
asked for by the owners of deep sea fishing 
vessels , that the steam vessels employed in trawl 
mg always tend to become more and more power 
ful and to go further afield , that methods of con 
servation may quite conceivably make the pro 
ducts of tropical or polar seas accessible to the 
whole world (so that Dr W S Bruce s idea of 
utihsing penguin eggs as food for Europe is by 
no means absurd) and that British commercial 
enterpnse is quite capable of establishing fisheries 
in any part of the world, if it is assured 
that there is a reasonable chance of success 
One remembers that it was the exploration 
of the Stanton Banks off the Western 
Hebrides by Capt Tizard m the Tnton that led 
to the suggestion that fishing vessels might 
go there The result was the sending of trawlers 
by Mr Geoige Moody, of GniMifby, And the sub 
sequent exjdoitation of the now well-krtoasn Dhu 
Attach fishing grounds Mr Tate Reg in made 
the suggestion at the recent British Association 
meeting that an enormous area of sea bottom off 
the South American coasts might be explored with 
much gam to ichthyology, but there miy ilso be 
great potentialities for fishing in such a survey, 
and no doubt there ire other promising regions 
that might nlso be eximincd One must not forget 
that the modern steam trawler had not been in 
vented when the old Challenger sided, ind so 
such an object as we suggest here was probably 
not in the minds of her oiheers and naturalists 
There are certainly many other lines of iniesti 
gation that ire either new or present themselves 
to us now in a new way One feels for instance 
that the mode of origin of coral reefs, atolls, 
barriers, etc , has stdl to be iiivestigated on a 
really comprehensive scale and with All the 
methods of modern physical ind biological chem 
istrj In this connection speculation ind theory 
have far outrun observation to the extent that one 
is appalled at the task of examining the sarious 
hypotheses that have been made and of tacklmg 
the enormous hterature Some really big invcsti 
gjtion of this subject is now imperative (if only 
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from the point (rf view of the unhappy teacher of 
zoology 1 ) There is probably (one finds it difikult 
to be sure) no adequate investigation of the 
physical chemistry of the water of a lagoon, con* 
stdermg such matters as CO, equihbrium between 
atmosphere and sea , changes m hydrogen ion 
concentration, the effect of pelagic orgamsms, 
and their variability in abundance, upon these 
functions , the precipitation of calcium car- 
bonate from solution by bacteria (work which 
IS suggested by Drew s incomplete investiga- 
tions in the Tortugas), and so on In fact, 
the outlook upon coral formation and the 
growth of reefs is now entirely different from 
what it was in 1872 What is the rdle of com- 
mensal algae and the Putter method of nutrition 
of marine animals, for instance’ And, in this 
connection, how do deep sea animals really feed? 
There are no satisfying observations upon this 
point 

These considerations point to one direction in 
which the general methods of the old expedition 
ought to be revised It is absolutely essential that 
a new voyage should be world-wide and compre- 
hensne— more so than was the old \oyage— and, 
given a well chosen ship, this ought to be prac 
ticablc But, pQna the less, intensive investiga 
tion of relatively small areas is required — not such 
investigations as those of the Mediterranean, the 
iEgean, and the Baltic, for example (these ought 
to be the work of local expeditionary forces), but 
rather prolonged examination of oceinic islands, 
atolls, parts of a continental coast that have 
special significance, and so on This can be at 
tempted only by detachmg parties (one or two men 
of science with assistants) from the ship and leav 
ing them at such scientific, strategic points with all 
the matenals and apparatus necessary for the re 
search — whatever it may be Perhaps a dozen or 
so such landing parties placed here and there over 
the world, relieved at intervals by the pirent ex 
pedition and taken care of, would be almost as 
valuable to science as the main expedition They 
could study temperature and salinity variations 
ind meteorological phenomena, set up tide gauges, 
collect, analyse, and so on — there is no ind to the 
work to be done 

This suggests a matter of organisation which 
may well be neglected the personnel of the ex- 
pedition must — if all that is suggested here is 
attempted — be rather large, and it could not jxis 
sibly be obtained just now It can be raised, 
given two years’ notice of the certainty that an 
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expedition will sail, for in that time men can be 
trained Just now there must be many young 
men to whom it would be sheer ]oy to be destined 
for units in a new Chailenger landing party, and 
the prospect of such an adventure would be a 
powerful incentive to sustained and earnest train- 
ing No doubt this IS a matter which those who 
are trying to organise the expedition have in mind 
No doubt also the evident shortcomings of the old 
expedition are being scrutinised — one suspects on 
reading the “Narrative” that there was a good 
deal of what is now called joy-riding ’ These 
are details, perhaps, that are incidental to the 
planning the saentific work, but they seem to 
be really important J J 

To the foregoing account of what it may reason 
ably be expected that an oceanographic expedition 
would accomplish and of the preparation that will 
be ncccssarv, we have now regretfully to append 
the announcement that the council of the British 
Association has reluctantly decided that the organ 
isation of such an expedition on an adequate scale 
cannot be profitably promoted at the present time 

In accordance with the resolution passed by the 
general committee at the Cardiff meeting, the 
council appointed a special oCeanbgraphic com 
mittee to inquire into the details of the suggested 
project and to prepare a reasoned statement is to 
the need for such an expedition and its probabk 
scale, scope, equipment, ind cost This memo 
randum has now been completed, and is available 
for use when the occasion arises, but in view of 
the present demand for economy in all national 
expenditure, and after consultation with trust 
worthy authorities, both scientific ind administra 
tive, the council at a recent meeting adopted a 
report by the general ofheers to the effect that 
while retaining the scheme under consideration, 
no further action should be taken until ctreum 
stances seem more favourable for public cxpendi 
turc upon such an undertaking 

The Oceanographic Committee will remain in 
existence with a watching and organising brief 
ready to revive the project whenever a favour 
able opportunity arises, and the council will doubt 
less report upon the whole matter to the meeting 
of the general committee of the Association at 
Edinburgh next September 

It IS hoped that the proposed exjiedition is post 
poned only for a season and that the interval may 
be usefully employed in perfecting plans and 
making other essential preparations 
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Problems of Life and Mind. 

(1) Ihe IV ays of life A Study tn Ethit^ Bv 
Stephen Ward Pp 127 (London. Oxford 
University Press Humphrey Milford, 1920 ) 
6s (xi, net 

(2) ^vnif/tosts 4 Souo physwlogtcal Study of 
I alutton Bv H Reinheimer Pp X11+29S 
(London Headley Bros , 1920 ) 15s net 

(3) Fni If ill and Destiny By St George Lane 
Pox Pitt With Open Letter on the Inter- 
national Moral Education Congress and League 
of Nations By the Rt Hon Sir Frederick 
Pollock and appendix by Frederick J Gould 
Pp xix+ioo (London Constable ind Co, 
I td 1920 ) 5s 

(4) Beautv and the Beast An Essay tn Evolution 
ary Uit/icfic By Stewart A McDowall 
Pp VII + 93 (Cambridge At the Univcrsitv 
Press 1920 ) ys 6d net 

T HL solution of the problems of life and mind, 
to which George Henry Lewes addressed 
himself in mid-Victonan times, still exercises the 
thought of to da> It is noteworthy thit 
although he did not make full use of the concept 
Lewes, following Mill, urged that the kind of 
effect he called emergent’ (and Mill hetero 
pathic ) is qualitative, new, or as it is some 
times termed, 'constitutive, and cannot hke 
resultant effects, be quantitatively deduced 
from given antecedents b> a process of algebraical 
summation On this, much modern interpretation 
turns It docs not, of course follow that there 
are not laws of qualititive emergents, just is 
there are quantitative Iiws of resultants Nor 
docs It follow that in life and mind, there is no 
hereditary transmission of emergent qualities 
Nay, rather it may be said th it the laws and thi 
history of evolution are founded on emergence as, 
in the long run, the keynote of progress In 
the sjstem of philosophy which Prof Alexander 
has recently laid before us the stages of emer 
gcnce from the bosom of space time ire fully 
discussed 

Noteworthj , too, is I eu es s treatment of the 
unconsLious, which, for him, was to be inter- 
preted, aftir mid \ ictori in fashion, in terms of 
ph}siology That does not satisfy the thinkers 
of to day Many claim that, in psychical terms 
all that IS psychical must be interpreted, and if, 
in the midst of our fully conscious life with its 
memory and anticipation, there surges up much 
that is new, and that, from its very newness 
i carries neither the again ness of the one nor the 
I not-yet-ness of the other, this must be interpreted 
I as the outcome of psychical integration which 
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has nowise been established in the consaous life 
of the individual concerned It is not here a case, 
as in habit, of the submergence of that which 
baa been integrated in the light of consaous pur 
pose, but of the rising above the threshold of 
that which was integrated outside that individual 
life 

There are thus two forms of integration 
(1) that which is established in the course of in- 
dividual life above — for the most part in human 
Ide well above — the threshold of consciousness , 
and (11) that which comes to each one of us in 
integrated fqrm from the subluninal part of the 
psychical system to which we are heir Neither 
of these can now be neglected, but one or the 
other may receive special emphasis The stress 
m Mr Stephen Ward’s book (i) is on Integra 
tion in the field of thought Not readily is there 
to be found in such short compass so suggestive 
a treatment — no mere summary, but touched 
throughout with individuality — as that which is 
the foundation of his study of ethics He insists 
that, for thought, every fact is a conceptualised 
fact, and inevitaUy to be tikcn as universalised , 
and while we think in the present, what we 
think of IS either past or future Hence, ”in 
asmuch as the present is not expressible in 
thought, It follows that the purpose of our being 
IS not expressible in thought hor thought, the 
word ‘purpose always has a future referenee, 
for life, our purpose is to be what we art, to 
have a present And while, in life, so much is 
provided for thought to discuss, yet of this 
a great deal is nowise prov idcd hy the thought of 
the individual or the race Its integntion has 
been otherwise est ibhshed 
The goal of reason is truth, and the first 
necessity of reason is that it should be one and 
ont only There cannot [ultimately] be several 
kinds of truth It must be self-standing and 
complete, for if it were not complete, it would 
depend on something outside its^ — something, 
that IS which would be more trtie than itself ’ 
Whence it is obvious that no experience of 
which wc are capable could possibly fulfil these 
conditions But the perfectly right, as the goal 
of duty, IS in like position Man is bound ‘ to 
realise eventually that, situated as he is, all that 
he can know of reason or morality is that they 
are not what he is, because both require a free 
dom or completeness which his life is unable to 
supply Ihey are unattainable ideals, but 
t]iereby they lose nothing of their grandeur 
Here morahty is dealt with m exceUts, A 
reasonable being and a moral being are one and 
the same — but beyond our reach On the other 
hand, Mr Reinheimer (2) seeks the roots of 
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morality m the very beginnings of hfe His ad- 
vocacy of symbiosis, m his extended sense of the 
word, IS well known from his previous publica- 
tions Making due allowance for some over- 
emphasis, pardonable in the advocate, what one 
may fairly regard as his main contention — that 
integration in bionomic relatedness is essential to 
the good of all concerned in the intricate web of 
life — IS sound at the core In this mesh of related- 
ness the nutritive factors demand as careful study 
as those which subserve the end of reproduction 
Life as a whole is an integrated symbiotic whole 
and if we be sharers in a wholesome pan- 
psychism ’ we may fairly seek and find in the very 
foundations of organic evolution the foundations 
also of the integration of the unconsaous, neither 
identifying the psychical with the physiological, 
nor accepting the mythological views of Maeter 
linck and Samuel Butler (which are considered 
and criticised by Mr Remheimer), but regarding 
them as distinct, though, in some way, deeply 
and closely interrelated Mr Rcinheimcr, indeed, 
suggests that the physical and mental work to- 
gether in intern il or domestic symbiosis 
Thus while, for Mr Ward, at the upper limit 
of human thought is the concept of duty which 
under the conditions of our life cannot be 
reached, for Mr Reinheimer the foundations of 
duty are laid in that integrated biological retipro- 
aty to which he extends the concept of symbiosis 
Intermediate between these different levels on 
which the problems of life and mmd may be dis- 
cussed IS the doctrine of the complex as affording 
the foundations on which a superstructure of con 
sciousness is built Mr Lane Fox Pitt, in his 
Purpose of Fducation of which his essay on 
I reewiU and Destmv (3) is the sequel says that 
a complex may be defined as a dynamic system of 
closely associated ideas linked together in some 
experience, or succession of experiences, with 
corresponding emotions, perceptions, memories, 
interests, and range of volitions In every in- 
dividual, he says, there are egos ’ innumerable, 
and they all strive Freedom is the escape from 
this bondage of stnfe Our destiny is the con- 
quest of this multiplex egoism Hence it would 
seem that, alike in the realm of ethical thought, 
with which Mr Ward deals, in that of symbiotic 
interrelatedness under Mr Reinheimer s treat- 
ment, and in that of a complex of complexes 
founded on the unconscious, as interpreted by 
Mr Lane Fox Pitt, the direction of progress is 
towards further and fuller integration of factors 
which, under the correlative process of differ- 
entiation, tend to fall asunder 
When, in this difficult problem of the uncon- 
saous, we dig down to essentials, the question 
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ariMS whether such a definition of a complex as 
Mr Lane Tox Pitt suggests can be accepted, at 
any rate so far as the submeigTcd part of the ice 
berg 18 concerned Are there ideas, or memory- 
images, or wishes, of thoughts in the uncon- 
scious? Or are there psychical processes, ten 
dencies, dispositions, urges, hormes, or however 
else they may be named, which determine the char- 
acter and colour of ideas which, as such, live only 
above the threshold? Under the influence of 
what some regard as picturesque Herbartian 
mythology of Prof Bergson s fascinating 
poetry of the rather repellent Freudian treat 
ment of the latent dream we hive an interprets 
tion in terms of unconscious ideas and memory 
images Is this science or mythology^ That is 
the central question, whatever the answer miy be 

Lewes was tireless in his emphasis on the dis 
tinction between what he called cmpincsl and 
metcmpirical treatment — between whit one may 
speak of as integration in fact ind the real or 
supposed cause or source to which that Integra 
tion IS due In his illuminating discussion of 
aesthetics (4), founded on Croce, but containing 
some interesting modifications of treitment, Mr 
McDowall accepts the view that the only reality 
IS liMng spirit ind that beiuty is expression, 
or the form given by the spirit to its intuitions, 
through which it makes contact with reality, but 
whereas for Croce the living spirit is immanent and 
unfolding, for Mr McDowall its ultimate ex 
planation is in its rclatedness to a transcendent 
source whence all personality is derived Our 

expression enables us to realise a greater and 
more perfect Expression than ours Love is rela 
tionship, and beauty the expression of relation- 
ship, but there must be reciprocity Give and 
take must go hand in hand in the realm of per- 
sonal being, which is the only ultimate reality 
Beauty in evolution is the progressive punfica 
tion of that which may have its temporal founda 
tions in that impulse of sex which psycho analysis 
reveals 

Now one may agree with Lewes that empirical 
and metempirical solutions of the problems of life 
and mind should be carefully distinguished It 
may be that in matters of science the latter may, 
by a self-denying ordinance, be rigorously ex- 
cluded, but they cannot be ruled out from pbilo 
sophical discussion , and Mr McDowall s well 
developed thesis, in this and other writings, 
demands full consideration before a court in 
which not only men of saence, as such, are 
represented 

Regarded, however, from the purely empirical 
pemt of view, sesthetic expression and its correla 
hve impression must take th«ir due lAace among 
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the problems of life and mmd To whatever 
source the integration may be due, integration 
there is Nay but is there not more than mte- 
grxtion? Is there not the progressive evolution 
of the new? Unquestionably there is, and for 
Its interpretation we must accept the concept of 
emergence, emphasised bj I ewes -ind elaborated 
by Prof Alexander How comes it that m thought 
there arise universals which cannot be got out of 
a mere summation of particulirs^ How comes 
It that the proteins of even closely allied species 
are different How comes it that the unconscious 
complex has characters all its own? How comes 
It that from lust in the animal there is the beau- 
tiful expression of love in man? In each case 
there are emergent characters which cannot be 
interpreted as resultants in terms of algebraical 
summation Science must iccept emergence as 
a natural datum in the absence of which there 
would be no evolution to be interpreted It then 
falls to the lot of philosophy to ask and, if it may 
be, to answer the deeper question What is it 
that makes emergents emerge' 

Plant Biology 

A Text book of Plant Biology By Prof W Neilson 
Jones and Dr M C Rayner Pp viii + 362 + vi 
plates (London Methuen and Co , Ltd , 1920 ) 
7 * 

M any have tried their hands it writing books 
on botany, and although not a few have 
achieved some success none has won it in that 
full measure which to the uninitiated might seem 
so easy of achievement The subject is so rich 
and varied and plant life so intriguingly beau 
tiful, that It IS indeed, hard to understand why 
we have to wait so long for a really good element- 
ary text book of botany It may be that the older 
among us did in our vouth drink too deep of the 
German springs of botanical knowledge, and th it 
the supplies from those sources, though excellent 
for local consumption, have the defect which is 
often inherent in their mineral and yet stronger 
waters — that of travelling ill, or it may be that 
the writing of a good text book of botany is in 
truth a peculiarly difficult task 
The science owns a broad domain — morphology , 
physiology, pathology, all he within its range, and 
those botanists are few who have wide knowledge 
of them all Moreover, the laboratory which has 
done so much for research, has not proved so 
useful as a centre for the dissemination of know 
ledge It IS not a good propagating house, and 
as plants grown tberem are apt to thrive but 
poorly, so books written by the dwellers in laboi'a 
tones are perhaps lacking in freshness This at 
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least IS true, that if an elementary text book is 
to appeal to young people it must have something 
of the freshness of the fields and of the fragrance 
of their plants 

The great merit of the text book by Prof Ncil 
son Jones and Dr Rayner is that it has fresh 
ness and fragrance The irt is hereby the authors 
ha\e cultivated these qualities so successfully is 
as becomes good art not apparent They have 
taken the old themes but the setting is simpler 
As is essential for the writing of a good book 
the authors have morphological minds ,and hence 
their work is well proportioned They write casih 
and simply the careless English so frequently em 
plo)ed by writers of scientihc and other literature 
IS rarely used by them Now and again they fall 
flrom grace — as, for example in the use of up 
thnee on pp a and 3 but in general the histology 
of construction — the phrasing — is as good as the 
morphological plan is sound That plan consists 
in the distribution of the subject matter under 
three headings the plant as a machine (a 
works would sure!} be better) the plant as. t 
begetter of machines ind the plant as a citizen 
of the world 

In the first division the mam facts of plant 
ph)siok>gy and morphology arc described— ex 
perimental demonstrations being relegated to the 
end of the chapters in the second section growth 
and reproduction cell division and heredity are 
dealt with , and in the last section the ecology of 
plants IS taught in a manner altogether fresh and 
delightful From the point of vantage of a beech 
clump in the Berkshire Downs the authors surve} 
the vegetation and show the near and far plant 
associations plant societies and the open and 
closed formations What is no less acceptable they 
spare their readers the overgrowth of terminologv 
which unless it be pruned hard will choke the 
young plant of ecological science and prove once 
again the truth of the old adage that Botan) is 
easier to learn than its nomenclature The two 
former sections of the book are treited in a more 
convenUonal manner md it may be that newntsv 
of presentation of ph} siological and morphological 
facts is as unnecessary as it is undoubtedly difli 
cult 

If as IS to be hoped a new edition of this book 
be called for the authors might perhaps with 
advantage consider the advisabilitv of jettisoning 
some of the wealth of information which they 
have included in the present edition For example 
alternation of generations is a subject which in 
Its fullness makes a fine and impressive story but I 
It IS small* and unexhilarating beer when taken only 
in the fern If alternation were to go, embryo 
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sacs might go also — that is, be left for later 
studies The desire to cover the ground, ' 
though warmly approved by publishers is one 
which should be ruthlessly suppressed by every 
writer of an elementary text brok on botany It 
would also be well to transfer the chapter on the 
soil which concludes it to an earlier place in the 
volume for this chapter should certainly come 
before that on ecology and would be aptly placed 
in that section of the work which deals with 
osmotic phenomena and the 'ibsorption of water 
by plants 


British Coal-fields. 

Cool m Great Britain By Dr W Gibson 
Pp viii + 311 +V111 plates (London Edward 
Arnold 1920 ) 21s net 

T HI need for a sm ill book giving within a 
reasonable compass 1 trustworthy summary 
of the essential char icteristics of the coalfields of 
Grtit Britain has long been felt and as might 
be expected from the high qualifications of the 
author the present volume goes far indeed to 
wards filling this want The first few chapters 
have been practically rewritten from an earlier 
bpok by the same author entitled The Geology 
of Coal and Coal Mining but they have been 
amplified and brought up to dite If however, 
anv fault is to be found with this general piortion 
It IS that the author has scarcely availed himself 
so fully as he might have done of the most recent 
reseirches on the subject such as the mono 
graph on the constitution of coal by Drs Stopes 
and Wheeler or the results attained by the ad 
mirable micro sections of coal produced by Mr 
Lomax Possibly also the paragraph on the 
classification of coal might have been consider 
ably expanded with advantage to several classes 
of readers 

It may be noted in passing that 6572 ft is 
now no longer the greatest depth reached by a 
diamond bore hole This is the depth of the 
Paruschovvitz bormg but it was surpassed some 
years ago by the Czuchow bore hole also in 
Silesia which reached a depth of 7350 ft Ihe 
two chapters deahng with the stratigraphy of 
exposed and concealed coalfields respectively are 
very well written and illustrated and should 
make the principles of this somewhat obscure sub 
ject intelligible even to the general reader 
whose demands the author has obviously kept in 
view throughout the book 
The second part, which occupies about two 
thirds of the work consists of descriptions of the 
coalfields of Great Bntam and Ireland Naturally, 
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the space that can be devoted to each is very 
hmited, and, as the author himself points out in 
his preface, manv details which may assume 
considerable local importance, but are rela 
tively insignificant from a more general point 
of view, have perforce been omitted The salient 
features of each field have, however, been care 
fully studied, and are stated in such a way as to 
give a sufficiently clear view of their various 
characteristics, perhaps it might have been pre 
ferable to have subdivided the coalfields of Scot 
land, and to have devoted at least two chapters 
to these, instead of deaUng with all of them in 
one, although no doubt that chapter is rela 
tively a long one Whilst there are necessarily 
omissions here and there partly for lack of 
space, as has already been pointed out, and partly 
because no two geologists are at all likely to agree 
as to the relative importance of certain features 
actual mistakes are decidedly rare 

It might have been desirable to devote more 
care to the sketch maps of the coalfields, for they 
are by no means so clear as they might have been 
made, for example, in the map of the North 
umberland and Durham coalfield it is doubtful 
whether a certain line lettered as a dyke of igne 
ous rock IS mtended to represent the author s idea 
of the course of a possible dy)ci; of such rock, 
or whether it is meant for the approximate 
line of the great fault known as the Ninety 
1 athom Dyke At the same time it is 
only right to admit that the representation 
of geological maps in black and white upon 
a very small scale is by no means an easy 
matter The author may fairly be congratu 
lated on having compressed so much useful in 
formation within the limits of a small but well 
balanced volume, and it is fortunate that it 
appears at a moment when the importance of an 
accurate knowledge of the coalfields of the 
country is becoming generally recognised 

H L 


Practical Aeroplane Photography. 

Airplane Photography By Major H E Ives, 
U S Army Pp 43a (Philadelphia and 
London J B Lippincott Co , 1930 ) 18s 

net 

I^AJOR IVES was formerly officer in charge 
LVl of the experimental department of the 
ihotographic branch in the American Air Service, 
ind as such he and his collaborators have had 
tccess to the mformation, photographs, and draw 
ngs supplied by the Allies to the United States 
tie has ffierefore had a unique opportunity of com 
iiling a book describing the practice of air photo 
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graphy in the war and the apparatus employed, 
an opportunity which has probably not l^en 
afford^ to any other individu^ The work under 
taken has been, on the whole, well done, and an 
interesting book results The numerous well 
printed illustrations form one of the most 
noteworthy features , they include not only photo 
graphs of apparatus, diagrams, and interesting 
air views, but also many reproductions from the 
secret official publications of the Intelligence 
Branch of the British War Office, which have not 
hitherto been available in England When look 
ing through the 208 figures, one notices that in 
a few cases their source is acknowledged, but in 
the majfinty of cases figures are copied from 
English French, or Italian sources without 
acknowledgment Whatever may be said of this 
free use of English official photographs, the direct 
reproduction of five well known diagrams drawn, 
we believe by Capt Durward, K A I , and of two 
tables copied from M Clerc, without reference to 
their authors can scarcely be passed without com 
ment 

The sections of the book dealing with apparatus 
and materials are distmctly good The author has 
selected his> material well, and the only inaccuracy 
noted IS in the description of the WiUiamson film 
camera In desenbing tilt recorders, the Goerz 
type only is figured and mentioned, though the 
Zeiss type was more commonly employed by the 
Germans In his account of aerial photographic 
methods and the utilisttion of photographs the 
author is less fortunate, probably having Lttle 
first hand knowledge His treatment of stereo 
scopy seems somewhat superficial, while his 
chapter on map making is quite unsound He 
has adopted the untenable view that a senes of 
overlapping prints taken by a plane flying level 
at a constant altitude constitutes a complete pic 
tonal map of the ground This view may pos 
sess an element of truth when the ground is flat, 
but It cannot be used as a basis for aerial survey 
It has already called down the contempt of sur 
veyors, and in 1916 led the General Staff of the 
Trench Army to prohibit the use of photo mosaics 
and squared maps made from them Under the 
impression that an assemblage of photographs — 
or a photo mosaic, to use a more precise term — 
IS a map, the author goes on to give a useful 
description of the method by which such a mosaic 
IS made, hut is, in consequence confused when 
he tries to introduce the work and suggestions of 
Bagley Aerial map making can he developed 
only by recognising that, while a photograph 
may seldom itself be regarded as a map, it does 
give a representation of the ground from which 
an accurate map can be compiled (so long as 
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certua conditions are known) With a good 
modern lens aberrations are negligible, and every 
other factor may be determined more or less accu 
rately, the greater the accuracy attained in the 
estimation of the factors — height and such like — 
the greater will be the accuracy of the resulting 
compilation 

The conceptions of metrophotography and 
photogrammetry do not seem to find any mention 
m the book It is almost inconceivable that 
an author should devote a section of his 
botak to aenal mapping without any reference 
to the work already done m survey by photo 
graphy from balloons The subject of mapping 
by aenal photography was of vital importance in 
the war, and is the most promising outlet for the 
aeroplane camera in peace, its inadequate treat 
ment here forms a serious blemish on an other 
wise useful book H H T 

Our Bookshelf. 

The Flownng Plants of South Afnca Edited by 
Dr 1 B Pole Evans Vol i No i, Novem 
ber, 1930 Pp 11+10 plates (London L 
Reeve and Co Ltd South Africa The Speci- 
ality Press of South Africa, 1920 ) iss 
coloured, los plain 

European gardens owe so much to South Africa 
for the plants which adorn them that the appear 
ance of a South Afncan Botamcal Magaeme is 
an event of considerable interest Dr 1 B Pole 
Evans, the energetic Director of the Botanical 
Survey of South Africa, who is editing The 
1 lowering Plants of South Africa, is to be con 
gratulated on this new venture to bring the 
treasures of the South African flora to the notice 
of a wider public In the preface it is stated that 
the publication is due to the keenness and interest 
of a South African lady, “whose love for her 
country and its natural beauties has been the 
means of procuring the necessary funds for the 
initiation of the work ’ 1 he plants illustrated will 

represent so far as possible the flowering plants 
of the several provinces of the Union of South 
Africa 

It IS unfortunate that in this first number the 
plants depicted, though familiar garden plants, are 
not for the most part of very special interest, and 
It 18 to be hoped that in succeeding numbers some 
of the less known and more striking flowers of 
South Africn will be represented 
The work being prepared in South Africa and 
produced in I ngland has suffered considerably, 
and both the illustrations and the descriptions leave 
a good deal to be desired The printing of the 
names at the foot of the plates is also unfortunate 
m view of the corrections that have had to be 
made in England in the text of plates 3 and 4, so 
that an incorrect name appears on each plate 
The ei^|)enence gained from the publication of 
this first number will, we hope, lead to a con 
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siderable improvement in following numbera Id 
making cntiasms on this useful and mterEst- 
ing venture it is realised fully how great the 
difficulties in its production must have bMn 
7 he Garden Doctor Plants m Health and Disease* 
By! J Chittenden Pp x+154 (London. 
Country Life, Ltd , New York Charles 
Scribner s Sons, 1920 ) 7s 6d net 
There are few gardeners, even scientific ones, 
who will not learn much from these pages, for 
Mr Chittenden s position at Wisley gives him 
many opportumties of ascertaining the common 
pests of plants and their appropriate treatment. 
After giving an excellent and popular synopsis of 
the structure and physiology of the plant, he treats 
of those ailments due not so much to parasites 
as to wrong treatment He deals with fun^s 
pests by mentioning the common plants m alpha- 
betical order, and in a few words sketches both 
diseases and treatment His chapter on insect 
pests is not so good, though here, as throughout 
the book, he deals with principles, and if these 
are grasped the reader should be able to diagnose 
the nature, at any rate, of most of the common 
pests There are chapters on fungicides insecti 
cides, and spraying generally, the usual formulse 
being given The illustntions on the whole are 
excellent, but lose much of their usefulness by 
having no text references, and appear to have 
been collected casually Several of them are taken 
from the Ministry of Agriculture leaflets without 
acknowledgment, while others are of pests not 
mentioned in the book The reference to the 
winged form of American blight is the "fly," and 
to Ae apterous form as the “insect,” is not to be 
commended, while the full explanation of the plate 
of the Daffodil Fly,’ which has a humorous 
touch, would be interesting Despite minor 
criticisms which might be made this is a most 
readable and interesting book G C G 

The Birds of the British Isles and their bggs By 
T A Coward Second series Families Anat 
idae to Tetraonidae Pp vii + 376+159 plates 
(London and New York Frederick Wame and 
Co , Ltd 1920 ) 13S 6d net 

This second series completes Mr Coward s work 
on British birds already favourably noticed in the 
pages of Nati re It treats of the numerous and 
varied forms of aquatic and wading birds, storks, 
bustards rails, pigeons, and the game birds The 
coloured figures, which represent practically every 
species, have been nicely reproduce in miniature 
from the late Lord Ldford s well known book, 
most of them being the work of Mr Archibald 
Thorburn The coloured figures of the eggs are 
less satisfactory, but may 1» regarded as accept- 
able In addition to these plates there are sixty 
nine photographic illustrations of both birds and 
their nesting haunts This wealth of illustration, in 
conjunction with the author’s excellent and ap 
propriate letterpress, renders this work the best of 
the minor books devoted to a subject which m 
ever growing in popularity 
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Betty and Bobtatl at Pina 7 ree Farm By Lilian 
Gask Pp 324 (London O G Harrap and 
Co , Ltd , 1920 ) 6* net 
We suppose that a book by this well known 
author requires no commendation, but perhaps an 
appreciation m these pages may ha\e a peculiar 
\alue The story of a little girl s visit to a farm 
and what she saw of dog and sheep weasel and 
vole, bat and eagle and other creatures — it is 
not a work of science, of course but a work of 
art , and how it is done who shall s ij ? We could 
tell the same story, but no child would turn an 
ear One must have the secret of the Pied Piper 
It seems clear however, that part of the success 
of the book must be due to its truthfulness — ^for 
the natural history seems all right except i tile 
about golden eagles hunting the deer in Scotland 
Another part of the success of the book must bo 
due to restraint in giving information for manv 
books for >oung folks fail utterly in their Sand 
ford and Mertonism Fhe boy explnining whv 
bats are not birds would have been a bore if he 
had said another word, but he stops just in time 
Goethe said something about this sort of thing ’ 
The rest of the attractiveness of the book is due 
to the art of the writer We should add however 
that the coloured illustrations bv Miss Helen 
Jacobs are charming and the book is beautifullv 
printed We commend it heartily for voung 
children ' 


Letters to the Editor. 

{The Editor does not hold himself responsible for 
opinions expressed by hi corre pondents Neither 
can he undertake ft return or to correspond utth 
the writers of rejected manuscripts intended for 
this or any other part of Naturf No notice ts 
taken of anonymous communications ] 

Tha Dnmta^ation of ElemeiiU by a-Partielas. 

In eirlitr papers one of us his stated that long 
ringe particles which can be detected b> their scin 
tillations on i zinc sulphide screen ire observed whrn 
a particles pass through air or nitrog n bit net 
through oxygen or carbon dioxide Prom the deflec 
tion m these pirtirlcs in a mignetu field it appeued 
that they were charged hydrogen atoms mdicatinc 
that some of the nitrogen atoms yyirc disintigritc 1 
by an intense collision yvith an a particle 

In these prelimin irv experiments it yvis difhcult to 
get definite information as to the range of these 
particles from mtrogen and so to compare them with 
the H atoms set m motion bv the collisions of 
a particles yvith ordinary hydrogen Riientlv im 
provement of the optical condiUons has made the 
counting of such wx‘ak scintillations much easier and 
more certain We have been able to show definitely 
that the H atoms from nitrogen hive a greater range 
than the H atoms from hydrogen the ratio being 
about 1 4 to 1 For example the H atoms liberated 
by a>particles of range 7 cm from hydrogen or any 
hydrogen compound have a maximum range corre 
spending to 39 cm of air while those from nitrogen 
have a range of 40 cm This result shows that these 
particles cannot possibly arise from any hydix^n 
contamination 

This observation has opened the way to a series of 
experiments on other elements Th^ material under 
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exammation, in the form cither of gas or of a thin 
him of element or oxide, is exposed to the a rays of 
radium C Observation of the number of scintilla* 
tions is made through a thickness of mica correspond, 
mg to a distance ot 32 cm of air so that the results 



In this way we have obtained definite evidence that 
long I inge particles arc liber ited from boron, fluorine, 
sodium aluminium and phosphorus, in addition to 
nitrogen 

Ihc numbers observed from boron and sodium arc 
much smaller than those fium the other elements 
mentioned 

Ihe following elements showed very little, if any, 
effect at an absorption eorresponding to 32 cm fair, 
viz lithium berj Ilium carbon, oxygen magnesium, 
silicon sulphui (hlormc potassium, calcium, 
titanium m mganeso iron cop^r tin ind gold 

Hie gases oxygen carbon dioxide, and sulphur 
dioxide were examined at absorptions of less them 
32 cm fair and no trace of these particles was 
observed We have not yet examined whether any 
of the other elements give rise to particles of maxi 
mum range less than 3a cm 

1 he particles liberated from all the first mentioned 
iknii nts have a maximum range i f at least 40 cm 
in air In particular the range of the particles from 
aluminium is surprisingly grcit, and certainly not less 
thm 80 cm 

While we have no experimental evidence of the 
nature of these particles except m the case of 
mtrigen it seems likely that the particles are in 
n ility H itoms liberated at different speeds from 
the elements \ssuming that the law connectmg 
range and velocity of the particles is thi same as for 
the a particle it follows that the energy of the 

K icle from aluminium of the maximum range of 
m IS ibout 25 per cent greater than the energy 
of the incident a p irticlc 

It IS of interest to note that no effect is observed 
in pure ’ elements the atomic mass of which is 
given bv 4n yyhire n is a whole numl er TTie effect 
is hoyvever m irked in many of the elements the mass 
of yyhich is given bv 411+ 2 or 4*1+3 Such a result 
IS to be anticipated if atoms of the 4*1 type are built 
up of stable helium nuclei ind those of the 4*1+ a 
type of helium and hydrogen nuilii 
ft should also be mentioned that no particles have 
so far been obserced for anv clement f mass greater 
than ji If this proves to bi gcncril even for 
a particles of great* r velocity than those of radium C, 
it m IV be an indication th it the structure of the 
atomic nucleus undergoes some m ii ked change at this 
point for example m the lighter atoms the hydrogen 
nuclei mav be satellites of the m iin body of the 
nucleus while in the heavier elements the hydrogen 
nuclei may form part of the interior structure 
Lntil aciur te data are avail ibic as to the effect 
of seliKity of the a particles on the number range 
and distribution of the liberated particles, it does not 
seem profit ible at this stage to discuss the possible 
mechanism of thesi atomic collistons which lead to 
the disint gnlion of the nucleus 

F Ruthfrford 
J Chadwick 

C ly endish I aboratorv February 26 

Tfie Atwnio Vohmw ef Isotopet 

\T the discussion on isotopes at the Royal Society 
on March 3 the question was raised as to within 
what limits of accuracy the conclusion is justified 
that the atomic volume of the various isotopes of 
lead 18 constant, and the following collected reaulta 
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may therefore be of mtereet There are two eeU of 
xlata In one the density and atonuc weight of lead 
from thorite have been compared with the values of 
ordinary lead ind in the other a similar comparison 
has been made for the lead derived from two uranium 
minerals Ihesctaosets ofrourse cannot be compared 
together as the densities of specimens are cpmpar 
aUe only when they have been prepared under idcn 
tic'll conditions With due attention to this pomt the 
f^tive densities are in the case of lead capable of 
determination to a very high degree of accuracy 
In the first set of data (Naiurs February 4 1915) 
the density determinations agreed in the case of three 
determinations on 73 grams of ordinary lead to within 
eight units and in the case of two determinations on 
65 grams of thorite lead to within four unite m the 
fourth place of decimals Ihe first two values of the 
atomic weights in the following table are single deter 
minations by a modification of Stas s method the 
lead being converted into chloride via the nitrate 
in a quartz vessel without transference and the ratio 
Pb PbCl, determined The third value is that ob 
tamed by O Hdnigsehmid m Vienna on another 
fraction of the same thorite lead used in the density 
determination by the sdver titration method from, 
four determinations of the ratio PbCl, aAg and four 
of PbCl aAgCl and the probable error is given is 
±0014 ( 7 eif ch Flektrochem 1917 vol xxiii p i6t) 
The second set of data is that of T W Richards 
and C Wadsworth (Journ Amer Chem Soc 1916 
vol XXXVIII pp 331 and i6^8) The atomic weights 
arc also bv the silver titration method The value 
307 30 for the atomic weight of ordinarv lead has also 
been obtained bv G P Baxter and F I, Grover 
(Journ Amer Chem Soc 191s sol xxxvii p 1037) 
and the value 307 t8 by O Hontgsehmid and Mile S 
Horovitz (Monatih 191^ vol xxxvi p 34s) by 
similar methods (Compare also Ann Rep Them 
Soc 1916 vol xiii p 347 ) 

Varelyofl.*) ^ ^ 

Ordinaty Z07 199 113465 183619 +00009 

Ceylon thonte , 2076^ 113760 183573 00038 

30777 183639 +00039 

Mean 18 3610 

Ordinary 307 ao • * 337 «8 3765 o 0036 

Australian ranium ore 30634 11388 183796 +00005 

Norwegian cleveile 306085 ll 373 183813 +00033 

Mean 18 3791 

The differences in the atomic volume are thus 
exceedingly small and moreover they are not sys 
tematic Rejecting the single determin ition of the 
atomic weight of thorite lead it appears that ordinary 
lead with the intermediate atomic weight has an 
atomic volume slightly below that of the others It 
seems quite safe to conclude that the atomic volumes 
cannot differ by so much as three parts in ten 
thousand and the atomic diameters bv so much as 
one part in ten thousand Frfdrrick Soddv 

Relativity and the Veiooity of Light 

In his article in Nature of February 17 on the 
general physical theory of relaUvity Mr J H Jeans 
refers to recent txpenments of Majorana and his 
remarks imply that these experiments rendered it 
possible to watch the progress of the ripple directly 
and to measure the velocity of light in its unidirec 
tional course from source to receiver with the result 
that this velocity was shown to be constant He 
contrasts these experiments with the original expert 
ments of Michelson and Mori v in which the mean 
velocity of light m its outward and return joumev 
*0 26to, VOL 107] 


after its reflection from a mirror was dealt with At 
the pomt m question is a fundamental one and at a 
statement to this effect has been made before, 1 think 
the matter should not be passed over 
Ihe experiments of Majorana referred to are doubt- 
less those described in Comptes rendtu (No 
tome clxv , 1917 and No a tome clxvii 1918) 
designed to show the constancy of the velocity of light 
relative to the observer when reflected by a moving 
mirror or when issuing from a moving source 1 
venture to suggest that these experiments do not 
bear the interpretation that Mr Jeans puts upon 
them and that the experiment has not yet b^n 
devised that will enable a comparison to be made 
between the velocity of light on its outward and 
return journeys ilong the same path or that will 
give a measure of the velocity on a single journey 
The author of these papers makes no claim to have 
done this I fc-ir such an experiment is impossible 
C O Bartrum 

33 Willoughby Road Hampstead, 

February 34 

I HAD not intended to m il e the stitemcnt which 
Mr B-irlrum considers is implied in mv words and 
■im sorrv that in aiming at brevity I appear to have 
achieved < niy ambiguity It need scarcely be said 
that I agree that no ex^riment has been or can be, 
devised which cm measure the velocity of light in 
anv unidirectional course The impossibility of any 
such experiment is in effect the primary postulate 
of the theory of relativity 
It IS nevertheless possible to compare two velo 
c ties along the same unidirectional course and this 
IS what Prof M iiorana claims to have done 
The Michelson Morley experiment gave us the sum 
onlv of the times of two «Jeparate jodmeys— from A 
(light) to B (mirror) and back from B to A We 
I annot even speak of romp iring the time on AB with 
that on BA until we have defined time at B in terms 
of the time at A If this is defined in terms of the 
relativity relation t p(t ux/c') then the Michelson 
Morlev experiment is consistent with the two journeys 
he ng performed with the same velocity c and there 
fore in equal times but t does not of itself estab- 
lish equality either of velocity or of time The addi 
tioml information provided bv the experiments of 
Majorana does I believe enable this equality to be 
proved 

Consider the problem in terms of an aether and a 
FitrGerald Lorentr contraction Arcording to the 
Michelson Morlev expenment the time on the double 
journey is equal to 



but there is so far no justification for identifymg 
the two terms in this sum with the times of the 
separate journeys The distnbuted expression for the 
time of the double journey might in general be of 
the form 

'•(' • <•> 
where c+o c+P are the velocities through the tether 
on the two journeys For this to conform to the 
results of the Michelson Morley experiment expres 
sions (i) and (a) must be equal requiring that 

to 

(c-u+a){c-hu+ti) 

Now impose a further velocity v on the whole 
Michelson Morley apparatus so that its velocity 
through the wther becomes m+v The first result 
of Majorana (Phtl Mag vol xxxv , p 173) shows 
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that /} remains unchanged Hib j>erond result (Phtl 
Mag vci xsxvtt , p 149) shcrss that a rennins un 
changed The tune of the double journe\ is iccord 
ingly obtained by replacing u by u+r m expression (a) 
and the Michelson Morley result rt quires that equa 
tion (3) shall remain true when u+v repl tits u Since 
Majorana s results held over a cons di rablo range of 
values of v it appears that (3) must be true for i 
whole range of values of u requiring at mce 
a‘=fi=o so that the two Urms in expression (i) 
must represent separoteK th times of the in^arl 
tnd outward journeys 

Translate this into rchtiMtc Isngunge ind it 
appears that when x t x i are relnted b\ the 
usual Lorentz transformation then the Michelson 
Morley experiment when supplemented bv the >b 
servations of Majorana shows that both on the out 
ward and on the inward journei light trie els with th 
samt lonstmt vclocits r J H Jssxs 

Relativity and the Davtatien ef Speetral Lniee 

Tmb prediction of the Einstein spectral line effect 
rests on two assumptions namely (1) the radiating 
source behases as a natural lUxU. tnd (2) the time 
period of the source is transmitted bv the radiation 
to the observer 

\n alternative to the second of these assumptions is 
that the radiation transmits tin hinstein interval dx 
rather than the time interval dt of a vibntiun This 
ilternative appears to be more in accordame w th 
the general t^as of relativitv 

Consider two light pulses leaving K it times 
A and arriving at B at / , Since 

dv-o along the world line of each pulse it appears 
that the interval y^dtA between the two departures 
from A IS equal to the interval > dt between the 
imvals dt B— that is the Einstein interval and not 
the time intervil is trinsmitted 

If this contentii n be correct th 1 n to n effect 
should arise not from the transference of the source 
I ut from the transit rence of the obs rv er to 1 differ nt 
gravitational field 

It may be contended thit the use of the principle 
of least time in the ordinary method of deducing the 
deviation of a bt am by a gravitational field pre 
supposes an underlying constant tim period in the 
radiation To this I would reply that it is possible 
to deduce the deviation without anv reference to pre 
Einstein physics I propose to deal with this pont 
in a communication to trie Philo ophtcal Maga me 
H J Prifsiii-v 

Umversitv of Queensland Br sbane 
January 15 


WiiH reference to the letter on the above subject 
in Naiurf of March 3 it mav be of interest to record 
that thermionic amplifiers were applied to the opto- 
phone a considerable time ago with the object of 
increasing the sound in the ordinary telephone but 
although It was evident that the sound could be 
implifiM it was decided that to increase the cost and 
complexity of the instrument to the extent involved by 
the aldjtion of an amplifying set was not justified 
In 1919 Messrs Barr and Striud Ltd applied to 
Messrs Marconi of Chelmsford who were kind 
enough to prepare i special ampUfying set 
At a later date through the kindness of Major 
Henrici the valuable advice and assistance of officers 
of the Signal Department at Woolwich were also 
obtained 

Mr Swinton by the application to the subject of 
his great exptnenci of amplifitrs has attained most 
encouraging results in making the optophone notes 
audible tor instructi nal purposes 

JAURS Wfir French 
Director Barr and Stroud Ltd 
\nnif stand Glasgow March “ 


The Paltiar Iffaet and Law-tanparature Raaaarak. 

1 WAS much interested to sec Mr \ \ Campbell 
Swint ns letter to Natire of hebruciry 24, p 8a^ 
on th above subject So far is 1 am aware the 
first suggestion t > ittain low tempi ratures by means 
)f the Peltiir effect w is made by me when 
a student sonic twenty years ago If Mr 
Campbell Swinton will loot up Naiure of August 15, 
1901 p and also the Chtmteal News iqoG 

vjl Ixxxlv , p 73 he will see m article by 
inv self entitled On a Ft ssible Method c f Obtaining 
the \bsohite Zero of lemperature in which the 
method is suggested in detail There is little doubt 
that a great field of research w ould open out once the 
ibsolute zero of temperature were obtained and tern 
perature as a phase vanished from matter 

Attention may also be directed to a paper by Mr 
Brml worth and myself entitled On the Heatless 
Condition >f Mitlir in thetmeal Nev.s 190a vol 
Ixxxv p 194 Of course it must be recollected that 
VM wire wr ting twenty v rs ago kng before modern 
developments occurred Unfortunately 1 have been 
out of touch with suih matters and hive not had the 
opportuniiv of seeing whether any researches have 
Ixin cirrii 1 lut vn th sc lim owing to my work 
d V loping in i different direction 

Geoffrev Marhn 

I 9 Corporati n btr et Manche ter 
March 2 


Amfrirfying tha Optophone 

Mr Oahpbell Swinton s forecast 11 Natire of 
March 3 p 8 has been fully venfied since he wrote 
On Tuesday March i the Marconi Co kindtv lent 
me one of their three valve amplifiers working with 
an S G Brown loud speaking telephone and wooden 
trumpet Mr F Swann of the Marconi Co per 
sonallv superintended the installation and we sue 
ceedeu without much difficulty in produ ing a sound 
which made ordinary prmted matter legible to 
several blind pupils in a room \ reading demonstra 
tion from the amplified sound was given in the 
presence of Sir William Collins and Mr C P 
MacCarthv 

This new development marks a great step forward 
and I consider that Mr MacCarthv and Mr Camp 
bell Swinton deserve credit for their initiative in this 
matter ' E E Fot rnier d \ibi 

to St James’s Terrace NWS March 5 
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Wnii referente t j Dr Geoffrey Martin s interesting 
letter it was because 1 thought it very possible that 
the idea was not new that 1 put my suggestion in the 
firm of an inquiry I ha e locked up his several 
most suggestive papcis which fully bear out what 
he avE 


\s I have punted out since the date of Dr 
Martin s lommunications to Nature and to the 
Chemical News in 1901, Prof Ramerlingh Onnes has 
verified the disappearance of electneal resistance at 
V rv low temperatures which Dr Martin amongst 
others predicted It does not appear certain whet^ 
at such temperatures when electneal conductivity in 
nutais becomes infinite either the Peltier effect or 
the r rrcsponding opposite thermopile effect would 
ojierate 

Perhaps these effects mav be enhanced but possiblv 
thrv may disappear much would appear to depend 
upon how these low temperatures affect heat conduc. 
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tivity with regard to which 1 fancy, little la known 
For inatance with temperaturea at which electrical 
cooductivity becomea infinite, does heat conductivity 
also become infinite? It would seem that this can 
be determined only expenmentally Perhaps Prof 
Onnes or someone else who possesses the necessary 
apparatus could be induced to try the experiment 
Let us hope that someone will do so 

A A Campbu-l SWINTON 
66 Victoria Street -London S i March 5 


The Sound of Diatant Qun4iro 

rua results of the comparison of observations made 
on both sides of the fighting line upon the long- 
distance audibility of gun fire have been rather dis 
appomting It appears that in Belgium and Germany 
a very marked maximum was found everywhere in the 
cold season, while in England and Prance the sounds 
were perceived in the summer months only More 
over in the latter countries the guns were never 
hesod when the wind was blowing from the battle 
fields towards the observers while in the former 
the direction of viind seems to have been of little 
importance 

The vertical distribution of temperatures and varat 
tions of wind velocity with altitude are generally recog- 
nised as the chief factors of the curvature of the trajec- 
tories of sound and they both bend the sonorous rays 
upwards when temperatures are diminishing and the 
strength of a head wind is increasing with altitude 
Ihe forme' is at its maximum efficiency in summer 
when there is a steep gradient over the surface 
of the eprth the other is nearly always a charac 
tensbe of air flows since as a rule friction agamst 
the soil retards the lower strita It appears there 
fore, at once that the long-distance transmission of gun- 
fire spund was observed in England and France when 
the conditions favouring the Mnding upwards of the 
rays were at their best On the other hand there 
seems to have been nothing particularly favourable to 
their being bent dowmwards m the upper air first 
because in summer temperature inversions at moderate 
heights arc rare and secondly because the con 
trary wind that was wanted was from between south 
west and north west and it is a well knowm fact that 
this wind generally occupies at all seasons the whole 
hnght of the troposphere True its speed begins 
usually to slacken above 11 km and at about 20 to 
eastern components afmear But one might rightly 
fear that rarefaction of the atmosphere at such alti- 
tudes must already have reduced the intcnsitv of sound 
greatly 

Now on the German side it is quite the reverse, 
the influences that curve the rays upwards are 
at their lowest when the maximum of audibility 
occurs since this is the case in winter when the 
gradient of temperature is very feeble and often 
reversed and with indifferent direction of wind But 
these very inversions are a powerful cause of bending 
the rays downwards Thus with the ordinary wind 
temperature theory we cannot escape an almost com 
plete contradiction 

The hydrogen-atmosphere theory of van den Borne 
and van Everdingen cannot hi Ip us out of this per 
plexlty since in this theory the long-distance per 
ceptitnlity of sound should be quite independent of 
meteorological conditions not to speak of tne insuper 
able difficulty of attributing sufficient mtensity to a 
souj^ travelling through a vacuum of 001 cm at 

I therefore think there is only one wav of escape 
namely, to advocate diffracUon It is well known 
that sonorous rays are endowed with this property in 
NO 2680, VOL 107] 


a remarkable degree, and along such flat trajectones 
as must be the case m the long dutance propagation 
of sound, refracted rays cannot fail to diffuse to the 
earth all along It Is rather surprising that there 
should be a silmt zone at all Now in ordinary cir 
cumstances these refracted rays commg back to earth 
m all directions from the source would be too famt 
to be perceived by any but a very attentive and well- 
trained ear as soon as a moderate distance from the 
centre of emission is reached Should, however any 
cause productive of upward curvature bend the rays 
that make a small angle with the horizon then a 
caustic will be formed by these rays and also by the 
diffraction rays issuing therefrom so that the intensity 
of sound in these bundles of diffracted rays will grow 
sufficiently for hearing to be possible Ine causes of 
upward faendmg viz vertical grxdtents of decreasing 
temperature ai^ decreasing force of wind are as a 
rule the more m irktd the nearer the earth one con 
siders them Thux the rays nearest the horizon are 
the most energetic lly bent and the whole group inter 
sect one another at small angles thus forming beams 
where intensity is it a maximum 
In this theory diffraction would be the normal cause 
of the return to the earth of the sonorous waves in 
England and France temperature gradient and con 
triry wind would only have to concentrite the rays 
in caustic bundles in order to intensify the sound at 
great distances If temperature inversions and 
change of wind velocities or directions xdd their 
influences in order to bend the sound tracks down 
wards as in the German winter conditions the direct 
rays themselves might be deflected towards the earth 
In this way everything seems to have a satisfactory 
explanation except the summer minimum of Ger 
many This is a very remarkable feature indeed and 
very perplexing for in summer as well as in wmter 
the cond tions for the return of the sound ravs seem 
to be iltogcther more favourable on the German 
than n the Anglo-French side For over the con 
trary east winds that bend them upwarls flow as a 
rule the permanent west currents of the higher tropo 
where the effect of which is to bend them down 
One might wonder whether perhaps their ben iing 
effect IS not too strong and whi ther all I ut thi 1 avs 
damped by their passage through highly rarefied air 
arc not brought back ti earth too soon for a long 
distance audibility zone to be possible* This hypo- 
thesis seems worth examining closely 
At inv rate the problem has lost its pleasing sim 
plicity and there is little hope that observations made 
durmg the war and not vet published will solve it 
adequately One thing therefore remains to be done 
and that is to turn to thit supreme entenon — expert 
ment 

Now this means organisation with vast resources 
and on a huge scale BaUeries should be fired on 
some suitable spot of the ancient Front (to facilitate 
takinjf into account the observations of the war) 
and observers posted along well chosen Imes chiefly 
in the directions against and with the wind at various 
distances in the air as well as on the ground The 
salvroes should be fired at pre arranged nours so as 
to permit of calculatmg the trajectories travelled 
through bv the reports At the same time and about 
the same places meteorological observations as com- 
plete as possible should be made and they, too should 
be taken by aeroplane and dirigible at all suitable 
heights as well as on the earth 
No doubt this would be a tremendous business 
But let it be remarked that there was a long period 
of time when it could have been done with little cost 
and scarcelv any difficulty this was in the months 
following the conclusion of peace when immense 
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dump! of ammunition and enemy ordnance had to be 
deatroyed, as well as thousands of aircraft, and when 
thousands of aurnien and nuny war meteorologisU 
were waiting for demobilisation Is it not a pity 
that all th^ forces have been left unemployed? 
There still may be enough of them left to attempt to 
execute at least part of such a programme But there 
IS no time to lose for every step that brings us nearer 
complete demobilisation diminishes the facilities and 
enhances the cost of the undertaking 

V SCHASFFRS S J 

Louvain Jmuary 38 


The Deaeration of Vitamines 

Thk opinion now appears to be general tliat the 
bodies known as iccessory foodstuffs should not be 
termed vitamines as they have not been proved to 
be ammes and in fact nothing appears to be known 
of their constitution Recently the name has been 
written vitamin but this is not sufficiently dis 
tinctive for the spoken word unless the termination 
be pronounced as min 1 c with the 1 short 
If American authors cut off the final e from 
amine as some do from chloride lod de sulph de 
sulphate etc the dropping of the e from 

vitamine will not help matters so far as such 
authors and their readers are concerned I hope thit 
the practice of dropping the final c w 11 not spread 
to rnglish writers for although we shnul 1 probibly 
soon get used to the appearance of chlond sulphid 
sulphit sulphat phosphat etc there may be a ten 
doncy for some to pronounce those words with the 
1 short as in fit and the a short as in fat 

while others would naturally retain the present pro 
nunciation it is most undcsiralle to have two 
different pronunciations for one and the same sub 
stance The method of spelling sulphur and its 
derivatives as sulfur sulfates etc cannot affect the 
pronunciation and moreover the ph has crept in 
in error 

The vitamines might have been appropriately 
called vitallines ’ which would indicate the vital 
part they play in nutrition but that is perhaps too 
near to vitelline in sound and unnecessarily long 
if they were termed vitaras vitans vitines 
( vitines IS prohablv more euphonious than 
vitams ) or vitins ’ all possible chance of con 
fusion with other bodies would be aioided The 
different varieties could be distinguished by A B et 
as has been proposed or by a /5 y etc in accord 
ance with the usual practice of so ind citing closelv 
related ch m cal substances or the w aler soluble 
varieties might be wr tten as w s or simpiv w 
vitams and the fat soluble ones as f s or f i tarns 
the letters w s or w and f s or f would at once be 
recognised as indicating the r solubilit es m water ir 
fat and there would not be the same diflicultv to the 
reader of recollecting what \ B etc stand for 
\ I IVFRSIDCr 

Kingston Hill Surrei 


In the notice of A Manual of the Timbers of the 
World ” in Nature of September 16 iqao the 
reviewer’s final paragraph reads as follows — Fnd 
lest embarrassment to the landowning class resulted 
dunng the war from the confusion between the names 
* silver spruoe ’ and ‘ silver fir ’ 

Now, from my experience In the use of both 
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scientific and common names, I feel sure all this 
confubion could have been obviated by using scientific 
names only, for in this case the timbers referred to 
are both generically and specihcally different, viz 
Ptcea sttchensu and Abta pectinata respectively, 
and naturally differently textured timbers Although 
It IS a long way from down under, I make this 
appeal to the scienufic man in the homeland, hoping 
that he may prevail on the commercial man to use 
scientific names exclusively and to show him how 
by his following a scientihc lead it will be to the 
latur s financial advantage 
Much confusi 1 existed in the nomenclature of the 
product produced by c icalyptus oil distillers when the 
Sydney 1 echnotogical Museum first undertook research 
11 this field of t oiomics n 189/ for then it was only 
with the gre itcst difficulty that oils true to name could 
be obtained all and sundry leaves being put m the 
still By using scientific names only from the start 
the pharmaieutical perfumery and other industrial 
enterprises have in this direction been so much assisted 
thit the industry is placed on such a siientific basis 
that all orders for Austr il in o Is are given under 
s lentific names the common names being absolutely 
d s irdcd and so putting a stop to endless confusion 
such as one finds in the timber tride 
If this can be iccomplishcd throighout the whole 
essential oil trade from oil distillers in the bush to 
the city merchants and finally to the chemist and 
pharmacist surely the timber trades and foresters 
are not to be regarded as having a per onnel on a 
lover intellectual plane than say the bush distiller 
This confusing of common nam s in Australia also 
gives great trouble to the various trades using 
timbers to give one instance only there are five 
distin t species of Proteaceous timbers placed on the 
Sydney market under the name of silky oak In 
order to assist the trades 1 was moved to write a 
paper on the subject which was read before the Roval 
Sociclv of New South Wales As a result several 
firms are now specifying scientific names when 
placing orders for silky oak as they know that by 
so doing they will obtain the exact kind of timber 
they want for their requirements and insist on having 
that particular timber so in the end there is satia* 
faction all ro md Richard T Baker 

Technological Museum Sydney NSW 
January 6 


*' Eleirantary PrMdoal Biooliemittry ’’ 

In the otherwise discriminat ng and useful review 
of my 1 ttlc book Tlementary Practical Bio 
chem stry which ajpearel in Natirf of Novem 
ber 25 last there are certain statements due to a mis 
understand ng wh ch I should I ke to correct as they 
might lead to n unjust cst mate of the standards 
in the med cal school with which I have the honour 
to be associated The reviewer regrets that insuffi 
cient attention is paid to j reparative and quantitative 
w rl whilst the abs nre of treatment of h drogen 
ion determ nation constitutes a scriou dcfict 

As the preface indiiates th s volume is one of 
three Of the other two one is to be devoted to 
clinical applications and the remaining one to pre 
parative and quantitative procedures There is 
already in the press a detailed desenption of hidrogen 
ion determination by the indicator method and also 
b\ the electrical method using the I eeds Northrop 
potentiometer and a special electrode which la the 
outcome of some years of patient investigation by 
Dr J M Lewis a research student in mv laboratory 
W A Osborne 

University of Melbourne Januarv 24 
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Colloids sod Colloidal Bloctrolytos 


By Prof J W McBain 


C OLLOIDS comprise all matter that is made j 
up of particles smaller than a wave length 
of light, but larger than a single molecule of an | 
ordinary crystalloidal substance such as sugar, 
sdt, or water It would appear that in some 
cases the chemical molecules are linked together 
into particles of colloidal dimensions and then 
from these particles are built up the familiar 
structures such as rubber fibres of cotton, wood 
or earthenware It is a moot question as to 
whether, in the case of certain highly complex 
organic substances the single molecules them 
selves may not be large enough to exhibit the 
distinctive properties of colloidal particles 

Saentific study has been devoted almost ex 
clusively to mixtures in which colloidal particles 
are dispersed throughout a second continuous 
medium such as in many precious stones, 
ink, the body fluids or a bar of soap 
where the continuous medium is water 
Furthermore, the investigations of physical 
chemists have been direct^ almost entirely to 
the study of very dilute colloidal solutions (sols) 
such as dilute suspensions of gold or arsenic tri 
sulphide in water whilst biologists have devoted 
a great deal of attention to gelatin and protein 
couoids of a very different type For this reason 
the innumerable observ itions that have been made 
on colloids have not been well linked up either 
with each other or with our general scientific 
knowledge There are however two outstanding 
instances in which some of the familiar and un 
ambiguous methods of classical physic'll chem 
istry have been extended to the study of highly 
characteristic colloids — namely soaps chiefly 

studied in this country and proteins chiefly eluci 
dated by W B Hardy and by the pri lessor of 
biophysical chemistry in Vienna University Wolf 
gang Pauli * It now appears that soaps proteins 
and gelatin salts arc closely similar types of sub 
stances whilst soaps are by far the most accessible 
to quantitative measurements 

A \ cry important characteristic of most colloid il 
solutions which have received careful study is the 
fact that the colloidal particles possess electrical 
charges For instance silver particles of dia 
meter of about soo millionths of a milbmetre sus 
pended in water move under the influence of an 
electric field This must be ascribed to electrical 
charges on the particles and calculation shows 
that on each such particle there are anything up 
to 100 million negative charges or electrons This 
electrical charge seems enormous until we reflect 
that It IS relatively ever so much less than the 
number of atoms of silver and that in an ordinary 
ion there is one electrical charge for each atom 
The stability of the dilute suspensions of such 
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insoluble substances greatly depends upon these 
electrical charges 

As will be shown, these irreversible or sus 
pensoid particles, which have been so largely 
studied occupy an intermediate position between 
electrically neutral colloidal particles, such as 
rubber in solution in benzene and the much more 
highly charged colloidal particles known as the 
ionic micelle that occur m such aqueous solutions 
IS those of soap In the ionic micelle or particle 
the number of electrical charges is commensurate 
with the number of molecules or ions which have 
iggrcgated together 

Another prominent characteristic which physical 
chemists have met in attempting to study sus 
pcnsoid colloids is their extreme variability and 
sensitiveness to 'll! sorts of disturbing influences 
It h-is become almost an axiom thit only variable 
and non reproducible results can be expected, and 
that they depend on the individual specimen exam- 
ined It IS all the more fortunate then, that in 
the case of soap solutions it is possible to obtain 
quantitative reproducible results depending only 
upon the composition and the st ite of the system 
This has cn'ibled us to investigate through these 
comparatively simple subst'inces of known mole 
cular formula; and structure some of the charac 
tcristic properties exhibited by solutions of so 
many of those extraordinarily complex chemical 
substances mostly of unknown formulse which 
arc involved in all life processes and are 
frequently of very great industrial importance 
Salmon s suggestion is that these colloids should 
be called equilibrium colloids a classification 
that would in practice more or less correspond to 
the present modified use of Hardy s term ' re 
versible colloids njw used chieflv with reference 
to the properties of dried residues The expres 
Sion equilibnum colloids has the advantage of 
possessing a rather deeper significance 

In the study of soap solutions in the Bristol 
I niversity laboratory it was first established that 
they exhibited excellent electrical conductivity 
even in the most concentrated viscous solutions 
The change in conductivity with concentration 
exhibited remarkable anomalies such as had 
hitherto been met with only in certain non 
aqueous solutions The curve passes through 
both a maximum and a minimum in moderately 
strong solution At this time it had been gene 
rally considered that colloids as such could not 
exhibit conductivity and if observed it was 
ascribed to impurities and admixtures 
Although there were no admixtures in the case 
of these specially pure soap solutions no daU 
at all existed with regard to the amount of alkali 
set free in the solution through hydrolysis of the 
soap by the solvent water Direct measurements 
succeeded in showing through two independent 
methods electromotive force and rate of cata 
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that th? hy^rolyUc alkalinity of soap solu 
tiona U for most purposes negbgible, and hence 
that the conductivity observed must proper to 
the soap itself Incidentally, this result is of in 
terest in showing that the process of saponifica 
tion in the manufacture of soap could be much 
more complete than was thought by such authori 
ties as Lewkowitsch 

A further essential stage in the development of 
this problem was attained through the study of the 
osmotic activity of the soap solutions This pro 
perty is, in such cases surprisingly inaccessible 
to trustworthy quantitative measurement How 
ever a development of Gumming s dew point ap 
paratus gave a general method of securing data 
and the results were confirmed by cryostopic 
measurements upon the few soaps which could 
be studied in solution at 0° Ihc upshot is that 
a mass of trustworthy data proves that soaps cx 
hibit osmotic activity comparable with that of an 
ordinary crystalloid such as sugar 

This at once exposed a fundamental diflicultv 
in interpreting the results according to any of the 
other hitherto recognised theories of physical 
chemistry The conductivity is that of a highly 
dissociated salt whereas the osmotic activity is 
scarcely equal to that of in undissociated crystal 
loid and yet many years of work had been de 
voted to establishing the trustworthiness af etch 
of these facts I xamination of the results of the 
concentrated solutions of the higher soaps shots cd 
that whereas the conductivity corresponded to 
that of two good conducting 10ns the osmotic 
pressure was only that of one ion altogether In 
other words the osmotic result proved that the 
only crystalloidal constituent of such a solution 
was the sodium or potassium ion all the other 
constituents including whatever accounted for 
quite half the conductivity being colloidal 

Hence we arc driven to the conclusion that 
there are present in these solutions colloidal par 
tides the ionic micelle possessing an actual 
conductivity often several times greater than that 
of the sum total of the ions which are contained 
m it and which in so aggregating have retained 
their electrical charges These aggregates are 
so large that they have little or no osmotic effect 
For suggestions that make plausible the proper 
ties and stability of such aggregates reference 
must be made to papers publish^ by the Royal 
Society and the I ondon and American Chemical 
Soaeties where also it is shown how these con 
ceptions explain the various properties of soap 
solutions Direct measurements are now being 
carried out to test even more directly the validity 
of the explanations here advanced 

For the sake of clearness it should be empha 
sised that conductivity is not identical with rate 
of movement in an electric field for it is a re 
markable fact that matter in all states of sub 
division from single atomic ions up to coarse 
granules may move at roughly the same rate in 
an electric field This movement (cataphoresis) 
m the case of a fine gram of sand might thus be 
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equal in magnitude to that of one of the slower 
10ns, whereas the resulting equivalent conductivity 
IS only infinitesimal The ionic micelle of soap 
solutions IS noteworthy in that its mobility in in 
electrical held exceeds that of most true 10ns 
It IS probable that quite general laws underlie 
the behaviour of colloidal particles together with 
all surfaces of separation in whi^ ionising 
solvents arc involv^ thus including emulsions 
IS uell as large continuous surfaces 
In another respect too soap solutions afford 
i particularly goixf example for the study of 
i colloid in that the whole gamut of transition 
St igcs between ordin iry salts and colloids can be 
illustrated by choosing the salts of the various 
fatty acids or even by a mere change in concen 
tration of a solution of anv one of these In 
d lute solution the soaps are 1 irt,ely present as 
simple salts whereas in concentrated solutions of 
the higher soaps nc have the complete formation 
of colloidal electrolyte 

Having gained some ins j,l t into the properties 
and behaviour of the slightly charged colloids and 
the highly charged colloidal electrolytes the 
greatest need at the present time for the develop 
ment cf colloid chemisirv is thi discovery of some 
method f study 1 ^ icutril 1 1 ir(,ed colloids 
such as for instance rubber or nitrocellulose solu 
tions No one has yet succeeded in developing a 
general method for obt lining quantitative data 
of direct significance and a big advance is to be 
hoped for m this direction This would probably 
lead to rational methods for the study of such 
familiar but complicated structures as the textiles 
or paper in which solvent is no longer present 
Recent study of soip solutions in the Bristol 
University laboratory has shown further that 
they can exist in three distinct characteristic 
forms — namely clear somewhit viscous liquid 
sols transparent elastic gels and white opaque 
curds Nearly all our previous knowledge of the 
properties of jellies has been due to the study of 
gclitin usualU jnt lining admixed ind partly 
combined salts or arids The simpler case of the 
soap gels IS ig I 1 sii ted for studv because 
no extraneous sul stances art pri sent and as 
we have seen the various constituents of the soap 
solution are ch ir ictensed by well marked proper 
tics such as conductivity and osmot c aetivitv 
It has now been shown that the properties of 
s>oap soluions ire independent of whether the 
soliit on is in the form of sol or gel except for 
the distinctive mechanical properties of the latter 
In other words the chemical equilibria and 
hence the colloidal particles arc identical in sol 
and gel This means that the gel structure must 
be built up of the same colloidal particles as 
were present in the sol The possibilities as to 
the nature of this structure are severely limited 
by the fact that the conductivity remains un 
altered Hence we must infer that the colloidal 
particles are stuck together to form loose aggre 
gates which may be fragments of irregular net 
work or more probablv innumerable filaments 
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which, being embedded in the solution, give to 
the whole its temporary rigidity and dasticity. 
Many other lines iA evidence support this view. 
For instance, the optical evidence shows that the 
structural elements in the gel are of very fine col- 
loidal dimensions, far below the powers of the 
microscope. This conclusion that ^e particles in 
sol and gel are identical in number and nature 
shows that nothing analogous to crystallisation 
has taken place. 



In clear contradistinction to this, curds and 
coagula are formed by a process closely analogous 
to crystallisation. Soap sols and gels show almost 
nothing in the ultramicroscope with its dark 
ground illumination, but when solidification to 
white curd begins white fibres of barely micro- 
scopic diameter are seen to shoot out until the 
whole becomes a dazzling white felt of these fine 
fibres. Fig. i (magnification 600) illustrates 


this appearance in a typical sodium soap, the 
myristate, in this its permanent stable state. To 
the naknl eye it appears as a hard white cake 
of soap. Fig. a, the stearate, exemplifies the more 
complicated behaviour of soft potassium soaps, 
in which the fibres that first appear are extremely 
short, and often twinned, but in 'Which, on stand- 
ing, true microscopic crystalline plates appear. 
These tiny crystals undoubtedly account for the 
“ " which is seen in most good soft soaps. 

Work at the Bristol University laboratory has 
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not been confined to the elucidation of the results 
here outlined, but an extensive programme of in- 
vestigation of the coUoid and phase-rule pheno- 
mena involved in the typical processes of soap 
boiling is in progress, in the expectation that the 
precise elucidation of the behaviour of this par- 
ticularly suitable and characteristic material may 
lead^ to the better understanding of some of the 
typical problems of the physical chemistry of the 
colloidal state. 


Inland Waterways.^ 


By Da. Hkysson Cunningham. 


'’PHE outstanding feature of Mr. Minikin’s book 
^ is the very interesting series of photographic 
illustrations which it contains ; these impart a 
most effective realisation of the physical character- 
istics of the watercourses described in the text. 
They are a most serviceable adjunct, and some of 
the views have the additional charm of being pic- 
turesque. We reproduce two by way of example. 

The work consists of ten chapters, of which 
the first is preliminary, and the second deals with 
general considerations relating to torrential 


T a. c Ro7«i ubikb 


NO. 2680, VOL. 107] 


phenomena, bends, valleys, and erosion, while 
chap. iii. is on rainfall. The available rainfall, 
or run-off, is said to vary between 20 per cent, 
on permeable soils and 75 per cent, on imper- 
meable ground. As limits, these are perhaps some- 
what wide, and might, in this country at any rate, 
be appreciably narrowed. From a survey of flood 
discharges in England and Wales it has ^n com- 
puted by Mr. CUyton that in average areas the 
run-off to the sea is between 50 and 60 per cent, 
of the total rainfall. Transpiration, as a source 
of absorption of rainfall, receives little notice. 
Chap. iv. deals with river surveys, and in par- 
ticular describes methods applicable to running 
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lb quoted, but there is no reference to the classic 
expresaioa of Oanguillet snd kuttcr, or to the 
suggested adaptation of Chezy s formula in a very 
compact form put forward by Mr Barnes a few 
yeari? ago Chap v treats of waterways (water 
courses would be a bcttei 
term) which are classified 
as torrents torrentiil rivers 
semi torrential rivers and 
smooth flowing rivers 
Chap VI deals with floods 
chap VII with water flow 
and the two following 
chapters with river trsining 
and canalisation Csnals 
are left to the last and are 
compressed within the limits 
of a single chapter 

From the foregoing out 
line of the contents and 
from the fact thit the book 
contains only 119 pages of 
matter in fairly large sized 
print with numerous illus 
trations it is evident that 
the treatment of the subject 
is necessarily general In 
deed, the author disclaims 
any attempt to include thco 
retical considerations in his 
purview The explanation 
of so important a subject as canal construction 
within the compass of ten pages is obviously in 
sufficient for completeness As a brief review, 
however, the book has the merit of being elear 
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and interesting, and the author s experiences in 
Brazil and elsewhere yield a number of practical 
hints of serviceable importance 
The startling incident recorded on p zi of the 
sudden invasion in clear 
weather of i trekking camp 
in Minas Geracs Brazil, by 
a torrent from a downpour 
of ram on the hill summits 
some few miles away gives 
a vivid idea of the uncer 
tainties and vagaries of 
rninfall in some districts 
However it is not necessary 
to seek an example so far 
aw ly IS Br izil there was 
quite recently a disastrous 
ist nice of the s ime kind in 
I incolnshirc when the town 
of Louth was swept by a 
floid without my w-irning 
The author dwells on the in 
fluence of vegetation m re 
gard to Its elteit on rainfall 
and says that m Brazil as 
in other countries great 
loss has been incurred 
through the careless cut 
ting down of trees to 
make way for the farmer 
He states that many extensive forests have dis 
appeared within the last fifty years due to the 
eustom of burning down a wooded area to form 
new plantations as soon as the old for lack 
of care have become exhausted He believes 


that the lack of ram upon several districts in 
Brazil IS a direct cons^uence of this policy 
this IS an opmion which will, however not com 
mand general acceptance 
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Recent Work at Stonebenye. 


'T’HE repair of Stonehenge by the Office of 
A Works has given occasion for the renewal 
of the excavations which were begun some twenty 
years ago by the Society of Antiquaries Ihc 
event is of good omen, not only bee luse of the 
CO operation of a learned society with a Govern- 
ment Department, but also because the new evi 
dcnce obtained by a season s lAork will emphasise 
the necessity of field work in archaeolqgfy Much 
has been written about Stonehenge and our pre 
historic monuments generally, but the past year 
has contributed more to our actual knowledge 
than all the theorists The examination of the 
so called Aubrey holes has demonstrated the 
former existence of i megalithic monument older 
than the Stonehenge of to d ly It consisted of t 
iircle of standing stones enclosed by a bsnk 
and *1 ditch and seems to have been robbed 
of Its stones presumably for use in the 
present Stonehenge during the period of the 
Bronze age in this country Not long after the re 
moval of the stones cremated human remains were 
placed in nearly all the holes in the chalk where 
the stones had stood Similar deposits have been 
found in the ditch and elsewhere and it will be 
well to suspend judgment on their meaning until 
the whole area has been thoroughly explored 
Meanwhile it seems th it the last attempts to 
assign a date to Stonehenge should be recon 
sidered The absence of any evidence that metal 
tools were used in its construction and the deduc 
tions based on astronomical f, rounds appeared 
to point to a d ite in the first half of the second 
millennium u c A more recent date is at least 
sugrested by the late discovenes 

During the course of the work the use of 
modern cranes and j icks has inevitably sug 
gested a comparison with the mechanical means 
possessed by the original builders As is well 


known, there are tenons on the tops of the up- 
right stones, fitbng into mortises on the linteU, 
which are thus kept in their places The lintels 
also are worked with convex or concave ends, so 
that each is secured to its neighbour by a rough 
joggled joint Stones so worked could only have 
been placed in position by lowering from above 
and It is clear that the makers of Stonehenge were 
equal to the task of raising stones weighing ive 
or SIX tons, and m some cases far more to the 
required heights and of setting them on the up 
rights with absolute precision The use of levers 
and inclined planes of earth gives no satisfactory 
explanation and seems absolutely excluded on the 
evidence of one of the existing lintels Tbs 
shows ai cnl\rj,cmcnt of the mortises along the 
length of the under side of the stone which can 
only be the correction of a miscalculation dis 
covered when the lintel was being lowered on to 
the tenons To make the necessary alteration the 
lintcl must hive been removed and this could 
scarcely have been effected without the use of 
some firm of rope and a method of slinging such 
IS would not be at the command of i pnmitne 
and uncivilised community 

\s a meg ilithir monument Stonehenge is any 
thing but primitive and is indeed in a dass by 
Itself so far as British monuments are roncerned 
Whether the excavations of the nixt few years 
will bring to light any convincing evidences of its 
origin and purpose time alone ran show 

The question of the origin of the blue 
stones has been once more attempted and Dr 
H H Thomas of the Geological Survey has 
{xisitively identified them with the formation at 
the Prescellv mountains in Pembrokeshire This 
IS an important addition to our knowledge 
though the question of their transport to Stone 
henge IS not thercbv solved 


Obif 

A s wt |b,o to press we deeply regret to sec the 
announcement that I ord Mot lton died 
during the night of March 8 

Sir 1 rii\ Smkon the well known laryngologist 
died on luesda> March i at his residence at 
Great Missenden Bucks Sir Felix was born at 
Danzig in 1849 and received his medical education 
at Heidelberg Berlin — where he took the M D 
degree in iSyt — and later in Vienna and Pans 
He then moved to London received an appoint 
ment as clinical assistant at the Throat Hospital 
in Golden Square in 1874 and rapidly became 
known as an expert on diseises of the throat 
In 1885 he was elected a fellow of the Royal 
College of Physicians and in 1893 he was one 
of the foundeib of the Laryngological Society of 
which he was president for the years 1894-96 
When Sir Fehx retired from London in 1911 a 
son of 1040I was presented to him in recognition 
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of his services to laryngology this sum he pre 
sented to the University of I ondon to establish 
the Semon Lecture trust for the purpose of 
awarding a commemorative bronze medal for 
work on the treatment of diseases of the throat 
and nose and to found the Semon Lectureship 
in Laryngology Sir I elix received knighthood 
at the Diamond Jubilee in 1897 and was created 
K C V O in 190^ He was also the recipient of 
numerous foreign decorations and was an 
honorary or corresponding member of many 
medical societies Many articles from his pen 
have been published in medical journals and in the 
reports of scientific societies but he will be best 
remembered as the founder and for twenty five 
years the editor of the IntemaUomlet Central 
blatt fur I aryngologte «nd Rhmologte His owo 
work was chiefly in connection with cancer of the 
throat and with the functions and diseases of the 
motor nerves of the larynx 
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Wb regret to announce the death of Sir 
Charles Alexander Cameron on Sundav, Feb 
ruary 37, at Dublin Sir Charles was born in 
Dublin in 1830, and devoted most of his hfe- 
time to the study of public health in his birth 
place He was a fellow of the Royal Colleges of 
Physicians and Surgeons of Ireland, of the latter 
of which he had Ixcn president, and he held a 
number of diplomas from various public health 
and sanitary institutions From 1883-89 he was 
president of the Royal Institute of Public Health 
and from 1893-94 ser\ed as president of the 
Society of Public Analysts Sir Charles was also 
a member of numerous foreign medical societies 
For more than half a century he h*id control of 
the Public Heslth Department of Dublin Corpori 
tion, and had been public an ilvst for a large are*! 
round Dublin since 1862 In 1902 he was the 
recipient of the Harbcn gold medal His publica 
tions afford a measure of the scope of his interests 
in science The best known of his books is prob 
-ibly The History of the Royal College of Sur 
geons of Ireland the last edition of which w is 
published in 1916 lie was ilso the author of 


books on agricultural chemistry and stock 
feeding, as well as of numerous works and papers 
dealing with public health ind hygiene He re 
ceived knighthood in 188;, and was created C B 
in 1899 


rHs death of Mr Jami<s Kliih on Iebruary23 
IS announced in Lngmetnng for March 4 Mr 
Keith was the founder and managing director of 
the hrm ot James Keith and Blackman, the well 
known heating and ventilating engineers and 
much of the apparilus manufactured bv his firm 
was of his invention He w is in associate 
membir of the Institution of Civil tngincers and 
a member of the Institution of Mech inical En 
gincirs he w is also the luthor of numerous 
publications ind contributions to the technical 
Piess Mr Keith give expert evidence it> 1897 
at the Board of Trade inquiry into the ventilation 
of the London Underground Railways and also 
in 1903 4 before the Select Committie of the 
House of Commens on the vintilation of the 
Houses of Parliament 


Notes 


PROt A S Fddimton has been elected president 
of the Royal Astronomii il Society in su< cession to 
Prof A Fowler 

At the meeting of the Royal Society on M iv S the 
Crooniin lecture will be doitveied by Dr Henry Head 
on Release of Munition in th Nervous System 

The Principal Iriisteis of lh« British Museum hav 
appointed Mr F 1 at< Rcj,an to be keeper of 
roologv and Dr O F Hcrbcit Smith assistant secre 
tary at the Nalunl Histoiy Museum Siuth Kensing 
ton, also Mr Robert L Hibson ind Mr Kiginild A 
Smith deputy keejitrs in thi d partment of British 
ind medieval antiquities 

The loronto correspondent of the Tunes announocs 
that a report by i rommiltec of the Dominion Privy 
Council appruvid by the Duke of Devonshire thi 
Governor-^jencral expresses to Mr Vilhjalmur 
Stefansson the th inki. of the Government of Canada 
in recognition and ippreciation of your distinguished 
services rendered to Canada in connection with your 
explorations in the Arctic regions 

The Radio Research Board of the Depart 
ment of Scientific and Industrial Research 16 Old 
Quf en Street S W i is requiring workers of high 
arademic qualification for the purpose «f undertaking 
research work m wireless telegraphy The yearly 
remuneration offered is from 350I to 530I In making 
application for the positions candidates should give 
partfculars of any papers published bv them in 
scientific journals 

The following were elected fellows of the Royal 
Society of Edinburgh at the ordinary meeting on 
Mw* 7 .-Pr Nplson Annpndale, Mr W Arthur, 
Mr B. p BRker, Dr Archibald Barr, Mr J Bigtha 
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kill \ Mr A Bruc Mr \ndrc\v rimpbtll Dr 
Risl lalDitta Dr John Doug ill Dr C V Drys- 
dale Mr G T Forr.st Dr W (.ibsui Dr J W H 
II trrison Mr J A (i I inib the Rev \ F I auric 
Mr N il M \rthur Mr D B M Quist n Di f M 
MiRobirt Dr J M Vi ban Mr J Mathicson Sir 
G H Pollard Prof 1 B Ross the Right Hon 
I P Smith Prof N K Smith and Dr I S 
SU vv art 

At i meeting of the Royal Dublin Society on 
1 ebruarv ’s th prosid nl I ord K ith If nncll in the 
chair the Boyle medal of the society was aw arded to 
Dr ( torg 11 Pcthvbridgi In r ommendmg Dr 
Pcthvbridge s name is that of a suitable recipient 
of th Boyle medal tli science committee of the 
k V il Dul Im Siiutv dii tt d sp cial alUntioii to his 
reseaiihcs m th ilucidation of the life history of the 
fungi which cause blight in potatoes and to his dis 
toveiv of a process m the development of the sexual 
orgins of Phytophihora erythrosepUca Pethy , and 
of P tnjestans Mont until then unknown 

Till- Geological Suivey has just issued vol xiv of 
Its Speci il Ri ports on the Mineral Resources of 
Great Britain this being devoted to a dtscription of 
the fireclivs it thus forms a companion volume to 
vd vi , in which the other refractory maierials such 
as ganister etc are described and there is naturallv 
a certain amount of overlapping between these two 
The present report deals with the geology of the fire 
clays and particularly with the avail iblc rcseives 
of this material, it is intended that the chemistry 
of the subject should bo dealt with in a separate 
volume, upon which Dr J W Mellor is at present 
engaged This is the first time that any serious 
attempt has been made to collect informauon upon 
this subject, the economic importance of which is 
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■very great having regard to the fact that high-grade 
refectory materials are indispensable to so many of 
our key industries 

Thf following arc the lecture arrangements at the 
Royal Institution after Easter — Prof R A Sampson 
on (i) The Nebular Hypothesis and (a) Measurement 
of Starlight , Prof Keith, four lectures on Darwin s 
Theory of Man’s Origin, Mr Clodd on Occultism 
Sir James Frazer on (i) Roman Life (Titne of Pliny 
the Younger) and (a) London Life (Time of Addison), 
Dr C T R Wilson on Thunderstorms (the Tyndall 
lectures), Mr H S Fotwell on Nationalisation and 
Bureaucracy , Dr C S Myers on Psychological 
Studies (i) Localisation of Sound and (a) Apprecia 
tion of Music, Mr D S MacColl on War Graves 
and Monuments , Sir Alexander M icleenrie on 
Beethoven, Dr H H Dale on Poisons and Anti 
dotes, Mr M Y Oldham on The Great Epoch of 
Exploration (i) Portugal and (a) Spain, Prof 
ECO Baly on Chemical Reaction Mr F Legge 
on Gnosticism and the Science of Religions, and Dr 
R S Rait on (ij Scotland and France and (a) Scott 
and Shakespeare The briday evening meetingb will 
be resumed on April 8 when Dr R 11 A Plimmer 
will deliver a discourse on Quality of Protein in 
Nutrition Succeeding discourses will probably be 
given by Mr Ernest I aw. Sir J J 1 homson Sir 
James Walker, Sir Frank Dyson, Sir Robert Robert- 
son Dr Bateson Prof Starling Mr A MallocI 
Dr Leonard Huxley and Dr A G Webster 

Auono the centenaries which fall due this year is 
that of Sir Richard F Burton, the Oriental scholar 
and explorer, who was born on March 19, i8ai To 
the enterprise and daring which characterised 
Burton’s travels m many unexplored parts of the 
world were added unusual powers of observation and 
a passion for scholarly research which together made 
him one of the most successful explorers of the 
nineteenth century Practically all his numerous 
volumes remain standard works on the lands with 
which they deal Among Burton’s most striking 
exploits were his pilgrimage in disguise to Mecca and 
Medini in 1853 54 and his successful journey in 1855 
to Harar, the forbidden city of Abyssinia which 
several explorers h id triad m vain to reach In 1858 
the expedition which Burton Iid to Central Africa in 
company with Speke discovered Lakes Tanganyika 
and ViLtorn ind so laid the founditions of mo^n 
knowledge of the souries of the Nile Later work 
included importmt explorations in the ( amcroons the 
Gold Coast Dihomev and the Congo and travels in 
the Rockies Brazil and Iceland In addition to his 
geogriphicil md anthropologicnl lolumcs Burton 
published 1 translation with copious notts of Ihe 
Arabian Nights 

In the House of Lords on March a Lord 
Sudeley moved a resolution requesting the Govern- 
ment to take immediate steps to extend the employ- 
ment of guide lecturers and the sale of pictorial illus 
trations to all museums and similnr institutions which 
are under Government control or influence By this 
combination Lord Sudeley escapes the diarge of 
asking only for fresh expenditure The lecturers, it 
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IS true, tost money but the postcards and similar 
reproductions make money That has been the ex 
penence of the BriUsh Museum it Bloomsbury, and 
we have long wondered why the sale of postcards 
and photographs has not been taken up by the 
Natural History Departments at South Kensington In 
the debate initiated by Lord Sudeley a year ago the 
Primate suggested that the system might be extended 
to provincial museums Some like Colchester, already 
issue postcards, others would doubtless be glad to 
utilise the expenence of the Clarendon Press and the 
British Museum authorities The profits, as Lord 
Sudeley suggested, might help to pay for the guide 
lecturers A pooling of funds under some central 
organisation might provide lecturers each of whom 
could deal with a limited geographical group of the 
smaller museums 

The annual general meeting of the Chemical Society 
will be held at Burlington House on Thursday, 
March 17 at 4 p m when the result of the ballot 
for the election of council will be announced and the 
retiring president Sir James J Dobbie, will deliver 
his presidential iddress The presentation of the 
Longstaff medal to Prof J F Thorpe will also be 
made At the mniversary dinner of the society, to 
be held at thi Hotel Cecil Str ind on the same day at 
7 for 7 30 p m the past-presidents who have com 
pleted th«ir jubilii is fillows of thi soiiety hsve been 
invited IS guests of honour Sir Junes Dewar who was 
elected on December i 1870, and served as president 
from 1897-99, Sir Edwaid Thorpe elected (Mi 
February 16 1871, niid served as president from 
1899-1901 and Sir W A Tilden elected on June 1, 
1865, and served as president from 1903-5, have 
accepted invitations to be present At the first 
banquet given on November ii, 1898, during the 
presidency of Sir James Dewar, to those past presi- 
dents who had been fellows for fifty years the society 
entertained Sir Joseph Gilbert Sir Edward Frank 
land Prof William Odling Sir Frederick Abel Prof 
A W Williamson and Dr John Hall Gladstone, 
whilst a later banquet was held on November ii, 
1910 under the presidency of Prof H B Dixon m 
honour of Sir Henry Roscoe Str William Crookes, 
Dr Hugo Muller, Dr A G Vernon Harcourt, and 
Prof William Odling who had completed theu* 
jubilee as fellows 

The route to Mount Everest is discussed m the 
Grographtcal Journal for February by Lt Col C H 
Bury who has been appointed chief of the projected 
cxp^ition Col Bury favours the route from Dar 
jeeling over the Jelep La Pass to Phan, and then vta 
the Chumbi Valley Kampa Dzong, and Tingri Dzong 
to the northern side of Mount Everest The dvect 
and shorter road to Kampa Dzong vta Gangtok and 
the Tista Valley is more difficult for pack-animals, 
for It traverses m the Tista Valley a region of heavy 
rainfall where leeches abound The route ma Jelep La 
IS now the mam trade route into Tibet, and is traversed 
constantly by numbers of mules p«ck-ponles 
From Kampa Dzong to Tlngn fore- 

sees no difficulties, and estimates that the journey 
should take about seven days fai broad valleys about 
15,000 ft above sea-level No advantage seems likely 
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to l>e {{amcd by making use of the southern approach 
to Mount Everest by the Arun Valley, even if the 
Nepal Government gave consent Col Bury considers 
that aeroplanes would be useless in Tibet on account 
of the low density of the atmosphere, which would 
make it impossible for the present type of machine 
to rise off the grouml For general transport pur- 
poses he advocates yaks which are \ery sure-footed 
Sind can be used up to altitudes of 20 000 ft The 
Geographical Journal announces that ofUci'il news of 
the expedition will bt given solely through the Royal 
Geographical Societ> nnd the Mpine Club 

In the report of the Corresponding Societies Com 
mitcee of the British Associntion for this veir 1 
welcome change of policv is in lugurited in regard to 
the list of pspers which the committee publishes 
annually Hitherto this bibliography has been limited 
to papers appearing in the publications of societies 
affiliated to this committee In that form it was in- 
complete, contained much that was of no value what- 
ever, and was of little or no use to serious workers 
By a judicious weeding out of all subjects which are 
adequately dealt with in other bibliographies or by 
other scKieties the list of papers this year has been 
confined to those dealing with the zoology botany, 
and prehistoric archmologv of the British Isles Bv 
extending its scope to include even British publica 
tion, whether of an affiliated society or not the bibho. 
graphs aims at a complete record of the work done 
in these subjects in this countri In its revised form 
the bibliography will be of immense service to those 
engaged in faunistic work ind regional surveys It 
covers the pericxl from June to December iqig, and 
appears to bt remarkably icmplete Only two omis 
sions were detected in a list of more than a hundred 
references to the fauna of i particular district The 
Field and i ounlry Life irc not ini luded in the 
journals cal ilogued , perhaps thee art regirded as 
newspapers, and therefore not within the scope of 
scientific journals Ihey however, frequently con. 
tain records of great value, and every worker on 
British natural history has of necessity to search 
their pages for past records The bibliography could 
be made more useful by a more detailed indication 
of the scope of each paper For instance, all papers 
dealing with birds could be prefixed by the letter O 
instead of 7 , and a similar distinctive letter could be 
arranged for all groups of animals and plants Mr 
1 Sheppard, the compiler is to be congratulated on 
a useful piece of work, and thanked for the care and 
completeness with which it has been done 
Dr James Ritchie m the Januaia-hcbruary issue 
of the Scottish Naturalist begins a survey of the 
occurrence of the walrus m northern- Scotland He 
shows that the modem walrus (Tnchechus rosmarus) 
IS a post-Glacial species which in prehistoric tunes 
ranged in British seas far south of its present haunts, 
while up to the middle of the sixteenth century it 
was evidently abundant m the Orkneys, where it was 
extensively hunted for the sake of its ivory, oil, and 
skin. Its extmction as a resident species was no 
doubt due, as in other parts of the world, to indis- 
crumnate slaughter for economic purposes 
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Thb common fox introduced into Australia some- 
where about i860 his for many years been a pest, 
but, according to an article by Mr G A Heartland 
in the Victonofi Naturalist for December last, the 
thousands annually slain and thrown away are to 
become x source of revenue, no fewer than 150,000 
skins have already been disposed of in the fur market 
The author is, however, mistaken in beheving that m 
Europe this animal produces no more than two at a 
birth and he is also mistiken in supposing that the 
haro in Gnat Britain produces no more than one 
voung in a year Thus his contention that these 
two animals have bttome more prolific in Australia 
IS not justified 

Dk \ E Barclay in the Archives of Radiology 
and Electrotherapy (No 246 January, 1921, p 2*5) 
indicates a danger arising from the Coolidge tube 
when used for X-ray screen work Secondary radia- 
tion emanates from the anticathode, and the secondary 
image may pass through the screening diaphragm 
used. It IS widely dispersed and produces undesirable 
effects The recognition of this secondary radiation 
IS of very great importance to the safety of the 
worker Ihe danger can be rectified by inverting the 
tube or by providing a hood for the anticathode 

\n interesting article on bacteriology in relation to 
commercial meat products appears in the New Zea 
land Journal of Science and Technology for November 
(vol 111 , No 4), in which Mr \ M VVi ight desenbes 
the process of meat canning and the causes of failure 
Frozen meat is also discussed, and an interesting ex- 
periment on the preservative action of cold described 
A tub of water was inoculated with many millions of 
putrefactive bacteria, pieies of meat were immersed 
in it, and the tub was then placed in a freezing 
thamber and kept for hve months at — i5®-2o° C 
\t the end of this time the meat was exammed, it 
w IS perfectly sweet and fresh and sections showed no 
invasion of the meat by the putrefactive organisms 
Medical Science Abstracts and Reviews for February 
(vol HI No 5) contains, among other articles, sum- 
maries of recent work upon the radicdogical treatment 
of malignant disease, botulism, and epidemic hiccough 
Botulism IB a condition due to the ingestion of food 
containing poisons elaborated by an anaerobic bacillus, 
B botidinus Several outbreaks of botulism have 
occurred of late m the United States in connection 
with canned vegetable products, e g olives, asparagus, 
and beetroot At Kiel an epidemic occurred from the 
consumption of pickled herrings No outbreaks have 
been recorded in this country, but it is of interest to 
recall that the first cases of encephalitis Icthargica 
occurring in 1918 weie mistoken for it Epidemic 
hiccough has been prevalent in France during this 
wuiter, and several French physicians believe that it 
IS a manifesution of encephalitis lethargica 
We have received part la (pp 351-496) of the* second 
volume of a recently established South American 
journal, Phytts, which is the organ of the Argentine 
Society of Natural Sciences It is well printed and 
illustrated, and is evidently a journal which cannot 
be overlooked by European students The three most 
important articlss in the part before us are by 
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F Santgchi on South American ants b\ G Bonarelh 
on the human mandibles of BaftoHs and by J 
Br&thcs on the South American bees of the genus 
Xvlocopa latr It may be added that t«o out of 
three of the above papers are isntten in French 
Tub presidential address delivered b\ Comdr J J 
Walker before the Entomological Socittv on January 19 
dealt with Some Aspeclii of Insect L fe in New 
Zealand It contains interesting infoimation useful 
to the student of geographical d slribution As the 
author points nut the noble forests of the t«o islands 
arc now little more than memories and more than 
350 species < f introduced trees shrubs and weeds are 
ousting what is left of the indigenous flora It is 
also a matter of certainty that the exceptional fauna 
of New Zealand is to a great extent doomed to extinc 
tion and no effort should be lost to acquire as much 
information as possible concerning the animal life 
before the latter also is a thing of the past Comdr 
Wall er comments on the very general opinion that 
New Zealand possesses the most I mited nsect fauna 
of anv land of the same extent He ittributes this 
belief to the nocturnal or unobtrusive habits of manv 
species a large number bemg either inactive or 
retinng many are cryptically coloured and hard to 
detect and others very local About 4000 species of 
( oleoptera are known but the Cetoniadse and Cas 
sididaB arc absent More than 1000 species of 
Lepidoptera inhabit New Zealand and all except 
b^t 70 arc indigenous I he butterflies however 
re very poorly represented only I9 species being 
recorded Diptera are abundant but Hemiptera and 
Hymcnoptcra arc comparatively few 

Duriho the meeting of the Science Masters' Asso» 
nation at Oxford on January 4 and 6 some interest 
mg demonstrations (with exhibits) were given bv Mr 
1 V Barker m the mineralogical department of the 
University Museum on the subject of the study of 
crystals in schools and a pamphlet of Practical 
Suggestions has been drawn up embodymg the main 
facts dealt w th It s designed to amplify a 
previous pamphlet which was noticed in Natvrk 
of September 2 last p 28 The preparation of solu 
tions for CT} stallisation instructions for the screen 
projection of the crystals grown the nature of 
crystals isomorphism polymorphism and crystal 
structure as revealed by simple measurements were 
a few of the subjects dealt with in an attractive 
manner As an example of the style adopted a few 
lines from the reference to the isom rph sm of the 
two acid phosphates of potassium and ammonium 
may be quoted — When the pupil has observed and 
measured both substances [under the microscope] he 
will agree with Mitscherlich that the two forms are 
isomorphous in the literal sense and if some two 
years later he came to measure them with the reflect 
ing goniometer he would like Mitscherlich revise his 
opinion and conclude that they are closelv similar but 
not identical in angles 

Tkx variaUons of mean sea level on the Flemish 
coa*t have been analysed by Dr Bruno Schulz and 
the results publ shed bv the Dfutsche Seewarte (Aero 
I gtsche und Hydrographtfche Beobachtungen dm 
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Dgutschen Martne Stattonen wahrend dtr Krugsant 
1914 18 Heft 1) Owing to war conditions full 
weather information was lacking and the paper is 
chiefly concerned with long period oscillations and 
witn the correlation between non periodic vanations 
and local wind bormulte are given as representing 
these effects It is interesting to note that it was 
impossible to use as data the difference between 
observed and predicted tides owing to the ibvious 
errors of the latter and daily means of hourly heights 
were used in conjunction with monthly and annual 
means The wmd effects are sorted according to 
direction and strength The best results are found 
to be given by companng the tidal height at a given 
time with the wind about three hours earlier After 
allowing for wind there is a residual effect attributed 
to air pressure the ratio between simultaneous 
changes in sea level and in barometer Is found to 
have an average value of 103 the statical value 
being X3 4 Apparently the long penod oscillations 
wiivl effects and air pressure effects are treated as 
being quite independent There is great need for 
furthw work on these important problems especially 
in this country 

In his presulentidl oddr ss to the Opt cal Soci tv on 
lebruarv 10 Mr Rob<rt S Whipple emphasised the 
nflucncc of the des gn of sc entif c instruments on their 
accuracy sensitivitv and cost of production An 
instrument mav be rendered ineffect vc bv b id design 
of tht moving parts bv unsuitabilit) of the materials 
emplovcd or bv bad workmanship Ihe selection of 
the miterials however is part of the design and 
good des gn w 11 often minimise the effect of bad 
workmanship though the convtrs is not trie A 

nsideration of the fundamental principles of instru 
ment construction shows the advantages of the geo 
metric form of design Bv geometric design internal 
strain in the parts of an instrument cm be greatly 
reduced and backlash between the different parts 
eliminated Geometric design may also simplify con 
struction and thus materially reduce the cost of manu 
facture The new applications of research to in 
dustrv in many cases involve the new application of 
an old instrument Thus the research instrument of 
to-day becomes the tool of to-morrow In designing 
an instrument the manufacturer should therefore 
always have in mind the possibility of quantity pro 
duction so that the instrument can be readily 
developed from its laboratory form to one suitable 
for the workshop and capable of being manufactured 
on a large scale Cheap production is thus rendered 
possible and this is an important factor especially 
in view of the keen competition which the scientific 
instrument industry of this country has now to meet 

Pakt n of the Transactions of the Institution of 
Engineers and Shipbuilders m Scotland contams a 
pajier by Prof A I Mellanbv and W Kerr on 
pressure flow expenments on steam nozzles This 
paper is the second of a series on the same subject, 
the preceding paper having been presented to the 
Bntish Assoaation In August last The measure 
ments of pressure were earned out by means of a 
search tube which when moved along the jet gave 
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the pressure at any chosen posiuon The search tube 
has already given excellent results in the hands of 
Prof Stodola, but the method of analysis adopted in 
the present senes is believed to be new The results 
are exhibited in the form of curves and the following 
are some of the nuthor s deductions — ^The purely 
convergent form of nozzle operates very much in 
accordance with theoretical ideas it has a 
smooth expansion line in agreement with its well 
rounded form, and a maximum range approxi 
mately in line with the theoretical critical drop The 
convergent parallel type scarcely acts in keeping with 
preconceived ideas this form of nozrle should be 
considered one of extended convergence only In both 
the above types theory demands a maximum range 
limited to a pressure ratio of 055 the actuil ranges 
have only rough agreement with this figure The con 
vergent 4 ivergent type has one over all range in which 
the fall of pressure is continuous but the throat pres 
sure seems always to be below the theoretical Sharp 
entranced nozzles were also experimented with 

Wnii reference to the letter published in N 4 ture 
of February 3 discussing coloured thinking ind 
thought forms Mr G Stridsberg of Stockholm 
wishes to direct ittention to a communication by 
Prof H Mygind of Copenhagen which appeared in 
the Danish review Tihkueren for 1884 (pp 361-78) 
entitled Om Prim mg og Fantisi afonsliskc Be 
tragtnmger ( Aphorisms on Memory and Imagina 
tion ) 


A LXNOTHY catalogue (No 197) of scientific books 
and publications of learned societies, consisting of 
upwaids of aooo items has reached us from Messrs 
W Heifer and Sons Ltd , Cambridge As will be seen 
by the following table of contents it contains titles of 
works in most of the sciences It should therefore 
appeal to many readers of Naturb who can obtam 
the catalogue upon request The list is classified as 
follows — Mathematics Physics Astronomy and 

Early Philosophy Engineering Agriculture Hus* 

bandry and Farriery Anthropology and Ethnology, 
Botany Chemistry Chemical Technology and 

Metallurgy , Geology Mineralogy and P ilseonto- 
logy Zoology and Biology Physiology Anatomy, 
and Medicine Portraits of Men of Sew me Psycho- 
logy and Ps>rho Analysis and Addenda 

A CAIALOOUE (No 410) of antiquarian and biblio- 
graphic interest has just been issued bv Mr P 
hdwards 83 High Street Marylebone W i It 

gives particulars of some 300 books maps plans, 
and tngrivings relit ng to london and its vicinity 
and will be sent free upon application 

Thb Smithsonian Institution issues a classified list 
of Its publications available for distribution to scien- 
tific workers either grabs or at the prices indicated 
Publications of the United States National Museum 
and of the Bureau of Amencan Ethnology are not 
included The list before us, which is Publication 
3483 IS brought down to August si 1930 


Our Astronooucal Column 


Large M&rbORs on March 1 and 3 —Mr W P 
Denning of Bristol writes — On the evening of 
Tuesday March 1 two laurge meteors were observed 
and on the following n ght three others were recorded 
Ihe most bnllimt of them all ippeared on March a 
at 10 p m It was seen at Bristm at Dunton Green 
Kent at Holt Norfolk and at other places It was 
a very fine object ind gave a flash which lit up the 
sky Its radiant point was a few degrees cast of 
8 Leonis and the path of the meteor wis over the 
English Channel approximately from Dieppe France 
towards the Isle of Wight but reaching only about 
half that distance Observations arc still coming to 
hand, and the real path will be calculated from them 
It has been several times pointed out that the first 
few nights of March one specially distinguished by 
appantions of bright meteors although no periodic 
shower is known to occur on those dates Iherc 
appear however to be several fairly active displays 
m progress and from the evidence obtained this year 
we may be enabled to determine their radiant points 
accurately 

Pons Winneckp s Comft — This comet has not yet 
been detected — which is a matter for surprise In 
1914 it was photographed five months before peri 
helion and it should now be within the reach of 
moderate instruments especially as it is very favour 
ably placed in the morning sky The following 
elements are likely to be near the truth — u 174^ 
Si 96“, » 195® q 101 logo 0509 € 0687 The most 
uncertain element is the date of perihelion The fol 
lowing ephemcrides for Greenwich midnight are based 
on the assumed dates — 1931 June 135 and June aie 
The uncertainty is considerably greater than eight 
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days so the search shiuld extend beyond the limits 
of the ephemcrides these however should define the 
line on which it lies with tolerable precision 
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Ihc search should be carried on assiduously up to 
March 20 after whi h Ih moon will interfere 


Two NBBULA with UnPARAIIELED VELOatlKb — 
Prof V M Slipher announces that the spiral nebulae 
NGC 584 (K A ih 373m declination -7° 16) and 
N G C 936 (R A 3h 33m declination — 1° 33 ) have 
extremely high recessional velocities which are 1800 
and 1300 km /sec respectively There is a decided 
preponderance of recessional motion indicated for the 
spiral nebulae 

Prof Eddington ( Report on the Relativity Theory 
of Gravitation p 89) suggested that these high vclo 
cities may not be real but a result of the curvature 
of apace in Emttein’s wstem according to which 
vwy distant objects would have their speitral lines 
shifted towards the red 



5<5 


NATURE 


[March io, 1921 


The Chicago Meeting of the American Aaaociatlon 

'pHE anniul meeting of the American Association 519 and 710 respecUvely Admission to the c^mng 
a for the Advancement of Saence and of the session and tp these general mterest sessions was 
scientific societies associated with it which was held by Ucket, a set of tickets being given to each regis- 
in Chicago from December 37 1930 to January 1 trant By this new feature it became possible to deter- 
was the seventy third meeting of the Associatum mme the attendance and to show lU distnbubon 
Ihe attendancewas very large more than 2400 persons among membtrs, guests students m the University 
bemg registered and the programmes were correspond etc 

ingly fuTi and of broad scope Fourteen Sections of A visible directory of those registering kept currently 
the Association met on this occasion together with corrected by several typists and attendants proved to 
forty one national scientific societies The official be a generally appreciated feature of the Chicago 
general programme required 1 13 pages The meeting meeUng Panels bearing the du-ectory shps were hung 
was very successful in every way reflecting the along a wall of the regisbation room so that the 
mark^l renewal of scientific activity that has fol directory was readily consulted by everyone 

lowed the war The American Central West was Prof h H Moore, of the Un versity of Chicago, 
naturally most strongly represented at this meeting, was elected president of the Associition for 1921 He 
Ihirteen hundred and eighty three members were will preside at the loronto meeting next December, 
registered of whom 8^6 were from Illinois ^ from and will give his address as retiring president at the 
Indiana 13 1 from Ohio 125 from Michigan 18 1 from Bcstcn meeting ^ ve^r 1 ter Prof Moore is the 
Wisconsin 72 from Minnesota 90 from Iowa, and acknowledged leader of American mathematiaans and 
70 from Missoun On the other hand the attend the Association is particularly fortunate in having for 
ance was of wide geographic distribution there were its president a man of such wide interests and great 
27 registrants from California 5 from Washington accomplishments and one representing the branw of 
7 from Arizona 33 from Colorado <0 from M isst science that is fundamental to all others as is mathe 
rhusetts 81 from the District of Columbia 4 from matics 

Florida 48 from Canada 10 from the Philippine Dr D 1 McOoigal director of the department 
Islands ind 3o from China of botanical research of the Carnegie Institution of 

The address of the retiring president Dr Simon Washington was elected general secretary of the 
Flezner director of the laboratories of the Rockefeller Association in succession to Prof F I Nichols of 
Institute for Medical Research on Twenty five Cornell University Dr MacOougal has already been 
Years of Bactericdogy (Science December 31 1920) active in the organisation of the Asso lation s work, 
gave to the 713 persons who attended the opening especially in the Paribc ind South W< st rn Divisions 
session a clear and inspiring presentation of this very and his election as general secretary is especially for 
important subject from one who has been a leader in tunate This officer is constitutionally entrusted with 
the progress of bacteriological science Dr L O the vinous aspects of general organisition particu 
Howard Chief of the Bureau of Fntomedogy of the larly with reference to the affiliation of scientific 
United States Department of Agriculture presided at societies The Association aims to become an affilia 
the meeting as president elect The Associat on has tion of all the larger and more influential societies of 
benefited immeasurably by Dr Howard s enthusiasm Amenca and with the progress of this kind of afiilia 
and skill as permanent secretary dunng the last tion the Association becomes the only organisation 
twenty two years The roll of the Association is now through which the influence of all these societies may 
about nine times as f,reat as it was when he becime be united for the advancement of science as a whole 
the chief executive officer Another step that will increase the efficiency of the 

The various sessions were held mainly in the build work of the Association was the authorisation of the 
ings of the University of Chicago which are admir appointment of an assistant secretarv to issist the 
ably suited for such gatherings The local arrange permanent secretary in the scientific work of his 
ments for the meeting to which its marked success office as he has thus far been assisted in the clerical 
was due in the main were in charge of the local management of his office by the efficient executive 

committee for the Chicago meeting The personnel assistant Mr Sam Woodley Dr Sam F Trelease 

of this committee was as follows — J Paul Goode of the Jtdins Hopkins University who is conveniently 
general chairman Gilbert A Bliss publicity Henry located to devote part time to this work has been 
r Cowles membership Henry G Gale meeting appointed secretary He has recently returned to the 

S aces Frank R I illie finance and William D United States after several sears of excellent servioa 
acMiIlan hotel accommodations in the school of agriculture of the University of the 

The printing of the general programme—a very Philippines at I os Baflos P T 
difficult task on account of the very limited time avail- One of the mam concrete projects before the per- 
able after the manuscript was in hand— was accom manent secretary s office for the ensuing months is 
plished with a very high degree of efficiency by the the publication of the summarised prowdings for 
University of Chicago Press The final editing and the years 1916-21 together with the revised member- 
proof reading was m charge of Dr Goode who ship list of the Association It is hoped to publish 

together with the other members of the local com this volume in the early spring and it is to be sold by 

mittee served the Association at great self sacrifice subscription pavment being made in advance of pub- 
dunng the trying days just precedmg and dunng the Iication The pnee is x 30 dollars to members and 
meeting 3 dollars to others and orders should be addressed 

Besides the opening session there were two other to the permanent secretary s office in the Smith- 
sessions of general interest At one of these Dr soman Institution Washington D C 
Robai F Gnggs gave a beautifully illustrated lecture The Toronto meeting of the Association will be 
on the region of Mount Katmai Alaska and the held from Tuesday December 37 to Saturdav 
Valley of Ten Thousand Smokes At the other of December at next The opening session at which 
these sessions Prof Robert W Wood gave a lecture Dr Howard will deliver an address as retiring presi 
on High-power Fluorescence and Phosphorescence dent will be on the evening of Tuesdav Decembw 37 
with ingenious and spectacular experimental demon- The annual meeting for T933-33 will be held in 
Strattons The attendance at these two sessions was Boston and that for 1933^4 in Cmcuuiad The 
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next quadrennial convocation meeting \iiil occur in 
Washington, D C , for 1934-^5 
Dr Burton E Uvmgbton director of the labors 
tory of plant physiology of the Johns Ho|ri<ins Un»- 
versity who has been permanent secret try of the 
Association since last February n is re elected per- 
manent secretirv for a period of four years Dr 
R S Woodw ard w as rt -elected treasurer of the Asso 
ciation, ilso for n four-year period 
The following vice presidents and secretaries were 
elected for the respective Sections of the Assoc iition 
Prcitdent Eliakim H Moore University of 
Chidgo Chicago III (one \esr) Reiinng President 
L O Howard Bureau of Entomology United States 
Department of Agriculture Wnshington D C Per 
manent Secretary Burton F I ivingston Johns 
Hopkins University Baltimore Md (four years) 
General Secretary D T MacDougal Desert Lnbori 
torv Tucson Anz (four vears) Treasurer R S 
Woodm ard Washington D C (four vesrs) 

Chairmen ani Secretaries of Secli m (Chairmen to 
hold OffiiL for One iear Secretaries for tour 
1 ears) 

Section A Msthemntirs —Chairman Oswnld 
Veblen Princeton University Princeton N J Secre 
tarv William H Roever Washington Lniversity, 
St I ouis Mo 

Section B Ph\sics - Chairman G W Stewart 
State University of Iowa lows City Ions Secre 
tary S R Willnms Oberlin College Oberlin Ohio 
^tion C, Chemistry — Chairman W D Harkins 
I niversitv of Chicago Chicago 111 Secretary 
Gerald I Windt Universitv of Chicago Chicago 
III 

Section D ^stronomv — Chairman S ^ Mitchell 
University of Virginia Ch irlottesv ille \a Secre 
tary F R Moulton ITniversitv of Chicago Chicago 

Seition F Geology and Geogranhv — Chairman 
Wilht G Miller Bureau of Mines Toronto Canada 
Secretary Elnood S Moori Pennsylvania State 
College State College Pa 
Section F Foologv — Chairman C A Kofoid 
University of California Berkelev California Secre 
tarv H W Rand Harvaid Universitv Cambridge 
Mass 

Section G Botanv — Chairman Mel T Cook 

New Jersey Agricultural F\penment Station New 
Brunswick N J Secretary Robert B Wvlie Iowa 
State University Iowa Citv Iona 
Section H Anthropologv — Chairman A E Jenks 
University of Minnesota Minneipolis Minn Secre 
tary 3 E A Hooton Peabodv Museum Cambridge 
Mass 

Section I Psychology — Chairman E A Bott 
University of Toronto Toronto Canada Secretary 
Frank N Freem in University of Chicago Chicago 
III 

Section K Social and Economic Sciences — Chaw 
won No election Secretory Seymour C loomis 
8 a Church Street New Haven Conn 

Section O Agriculture Chairman Jaeob G 

I ipman New Jersey Agricultural Exoeriment Station 
New Brunsnick N J Secretary Perev E Brown 
Iowa State College Ames Iowa 
Section 0 Education — Chairman Guv M 

Whipple University of Michigan Ann Arbor Mich 
Secretory Bird T Baldwin Iowa Child Welfare 
Research Station State University of Iowa Iowa 
City Iowa 

ITusre were no elections in Sections L M N 
and P 

The eight elected members of the council of the 
AssoclaHon for iqai are as follows their terms of 
NO 2680, VOL 107] 


offace to expire at the end of the annual meeting 
(denoted in parentheses) N L Britton (1021-22) 
New York Botanical Gardin, J McK Cattell (1921- 
22), Garrison N Y Henry C Cowles (1921-22) 

University of Chicago J C Merriam (1921-22) 
Carnegie Institution of Washington, G A Miller 
(1922-23) University of Illinois, W E Ritter 
(1922 23) Scripps Institution I 1 Jolli Califomii 
A E Douglass (1923-24) University of Arizona 
and Henry B Ward (io2y-24) Lnivirsity of Illinois 

The Council also indues the president the per 
manent and the general secretary th vice presidents 
for the Sections the secret ries of tin Sections and 
the representatives of the affiliatid societies 

The executive committee of the council for 1921 
consists of the following members their terms of 
office to expire at the end of the innual meeting 
(denoted in pirentheses) J MiK Cattill (1922 23) 
H I Fairchild (1933 24) Simon llexnir (1921 22) 

L O How ird (1924 25) W J Humphrevs (1921-22) 
Burton E Livingston (1924 23) D T MacDougal 
(1924-23) r H Ml ore (i)2i 2) Arthur \ Noves 

(1923-24) Herbert Osborn (i >24 25) ind Henry B 
Ward (1922 ’s) 

I he collection of portriits mil lutigraph letters of 
all the presidents tf the American Assoiialion made 
bv Dr Marcus Benjamin of the Smithsoni in Institu 
tion has brtn purchased by the Association und r 
conditions representing a parti il gift from Dr 
Beniamin 

Tne sum of 5000 dollars was appropriated for tlie 
Committee on Crants for Research to be distributed 
during 192 T 

A resolution was adopted by th council as 
follows — 

Be it Reiolved That the Amir an Assmation 
for the Advancement of Science wonld welcome the 
organisation of Mexican men of scienie ind their 
affiliation with this Association Resihed That a 
committee of seven be appointed t co-opt rate with 
suth organisation is Mexican men of science may 
form 

The following were appointed on this committee — 
L O How ard (chairman) A F Dnugl iss F L 
Hewitt D S Hill W J Humphreys D T Mac 
Dougall and W I indgren 

The following three resolutions wcie al o adopted 
bv the council — 

Where IS the Amenian Association for the Ad- 
vancement of Science includes Sections on Phvsio 
logv FxpeniTienlal Medicin and Zoology and 
whereas advancement of knowledge in these sciences 
which IS dependent unon intensive studv of living 
tissue IS inivitablv followed not onlv bv imeliora 
tion of human suffenng but also bv a lessening of 
animal disease and bv substantial eionomir gam and 
bv conservation of the food supiplv and whereas this 
Association is convinced that the rights of animals 
arc adequately safeguarded bv existing liws bv the 
general character of the institutions which authorise 
animal expenmentation and bj the general character 
of the individuals engaged therein 

Therefore he it resolved that this Association 
agrees fullv with the fundamental aim of those whose 
efforts are devoted to the safeguarding of the rights 
of animals but deprecates unwise attempts to limit 
or prevent the conduct of animal experimentation 
such as have recently been defeated in California and 
Oregon for the reason that such efforts retard ad- 
vance in methods of prevention control and treat 
ment of disease and injury of both man and animals 
and threaten serious economic loss and be it further 
Resolved that a copv of these resolutions be in- 
cluded in the official records of this Association and 
that copies be sent to the National Congress to the 
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Legulatures of each State tn the Union, and to each 
member of the Asfoaation ” 

“Whereas the clean culture of roadsides and the 
drainage of marshes in the United States is imperil- 
Ung the existence of the wild life of our country not 
now included in special preserves, and whereas the 
preservation of this wild hfe not in preserves is felt 
to be of great national importance, not only to 
students and lovers of Nature, but to human welfare 
m gmeral, therefore 

'at tt rtsoivtd by the councd of the American 
Association for the Advancement of Science that it 
appreciates the importance of preserving this wild 
hfe not in preserves, and that it lends its moral sup- 
port to the effort to combine all mterested organisa- 
tions in a co-operative investigations and conservation 
programme for the preservation of our unprotected 
wild life ” 

‘Whereas, in recognition of the unique character 
and value of our national parks and monuments to 
present and future generations, t«ent> four succes- 


sive Congresses have wisely resisted attempts to com- 
merciahse them and have preserved them inviolate for 
nearly half a Century, and whereas certain private 
mterests are now seeking to secure special privil^M 
m these areas, which if granted will seriously mter- 
fera with their true purpose and undoubtedly result 
m the entire commeri^isation of these unique 
national museums. 

Therefore be tt resohed that the American Asso- 
ciation for the Advancement of Science reouests 
members of Congress, first, to amend the Water 
Power Act so that it shall not apply to national parks 
and monuments, and that their full control be re- 
stored to Congress , and, secondly, to reject all present 
and future measures which propose to surrender any 
part of these national parks and monuments to private 
control or to divert them m any way from their 
original and exclusive purpose, the preservation for 
all future generations of unique representations of 
natural conditions such as exist in no other part of 
the world ” 


Indian Agriculture. 


A GRICUIIUKL in India is of speual unportance 
in that It IS the chief industry of that great 
country, in comparison with which all others are rela- 
tively unimportant Of its two chief aspects crop 
production is more to the front than animal hus 
Mndry, and, now that the world-shortage of food is 
so acute, more and more attention is being directed 
to the improvement of the crops in both quality and 
quantity The present position of affairs is concisely 
summed up by Mr A Howard (Journ Roy Soc 
Arts, vol Ixviii , July, 1920) 

Ihdia IS essentially a land of small cultivators, 
mtensely conservative, usually poor, and unable to 
afford to take nsks in the adoption of new methods 
Progress is consequently very slow, and is chiefly 
being made by the improvement of vaneties and by 
gradual changes in methods of cultivation Since 
1905 better varieties of wheat, rioc, jute, tobaicO, and 
cotton have been introduced, adding in many cases 
nearly if per acre to the piofits of the cultivators 
Little attention was formerly paid to the seed sown, 
and the resulting pioduct was very mixed and licked 
uniformity By gradual selection of the better types 
from the original mixtures and by organisation of the 
seed distribution the value of the crops has gradually 
been much increased 1 hough high yield is of the 
greatest importance, many of the best yielding varie- 
ties are slow in maturing, rendenng them unsafe to 
use on account of the short growing season The 
best results are obtained with adaptable varieties, 
which do well over a wide range of conditions, 
and combine fair yield and quality with rapid 
growth and early matunty The distribution of the 
improved seed supply presented^ manv difficulties, but 
these have been overcome by ’enlisting the help of 
every kind of local agency and systematically replac- 
ing the old mixed varieties in village after villaM 
Crop yield in India is often depressed bv the 
deficiency in soil aeration brought about bv injudiaous 
irrigation by flooding When the land (s constantly 
flooded It becomes temporarily waterlogged, and the 
oxygen content is so much lowered that plants cannot 
grow satisfactorily Experiments indicate that a less 
number of floodings would give better results Testa 
made at Coimbatore (R C Wood and K R Acharva, 
“Year Book,” Madras Agricultural Department, 1919) 
show that In many rases a more economical aiid 
beneficial use of the available water ran be made by 
means of a system of furrow imgation, though flood- 
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ing IS apparently more neiissary for such crops as 
wheat, which need heavier watering In this con- 
nection adequate drainage is of gnat importance, as 
during the rains surface-waterlogging is v^ common, 
resulting not only in deficient aeration, but also 
in a lowenng of the fertility of the soil by denitrifica 
tion A month’s waterlogging may reduce the yield 
of wheat by as much as «xteen bushels to the acre 
Surface drainage by means of trenches about a ft 
deep has provM effective, and the water so collerted 
may be utilised by running it on to low-lying rice- 
fields With improved drainage it is possible to grow 
the more deeply rooted crops which fail owing to the 
rotting of their roots when water is held up in the 
soil 

rhe temperature of the soil is another factor bear- 
ing a close relation to the crop If the soil is too 
warm at the usual time for sowing wheat the seed- 
lings do not thrive, and are liable to attack by white 
ants , the damage has been proved to be due to the 
partial destruction of the root system of the seedlings 
by the high soil temperature Suggested remedies 
are the postponement of sowing for a week and the 
opening of furrows to cool the soil by evaporation 

The advances outlined above are now being followed 
up by the gradual introduction of modem methods 
of manunng, and experiments with artificial fer- 
tilisers suggest possibilities for the future W A 
Davis (Indigo Publication No 6 Pusa) has obtained 
remarkable results bv the use of superphosphate on 
cereal crops, emphasising the fact that if the soil is 
poor in organic matter this deficiency must be made 
good before the superphosphate can act efficiently 
Green manuring with sannai (Crotdlarta juneea) often 
meets this difficulty satisfactorily Similar increases 
have been obtained with indigo crops, and the response 
to manurial treatment is considered to make the future 
position of natural indigo very hopeful, the one 
essential being that cheap supplies of phosphatic 
manures shall be available to planters in the near 
future 

In Mysore the millet ‘ ragi " (Eleustne eoracana) Is 
of pre-eminent importance, as it covers one third of 
the total cultivated area, and is the staple food of 
four-fifths of the people L C Coleman (Dept 
Agric Mysore, Bull ii) sets forth the results of much 
experimental work on the improvement of this crop 
as regards methods of cultivation, manuring, and seed 
selection, together with much us^l information with 
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regard to the habit of growth of the plant and the 
duMsec to which it is li ible Although no tests seem 
to have been made it is suggested that on the typical 
ragi aoUs basic slag ana bonemeal would probably 
be more advantageous thin superphosphate 
The most casual survey of the available literature 
shows clearly thit the possibilities of agriculture m 
India are being recognised as never before Indian 
soils have hitherto been starved and much of the 
cultivated land has almost reached the maximum state 
of impoverishment (D Clouston Agnc Journ Indta 


vol x\ ) ind consequentlv it is likely to respond well 
to manunal treatment I ungal diseases and insect 
pests take heavy toll of the crops nnd demand much 
investig ition before they can be controlled Never 
theless the need for improvement is fully recognised 
and steady but slow progress in this direction is being 
made by the patient and determined efforts of th< 
many workers who have the interests of the country 
I at heart and the advance already m ide is of good 
I augury for the futuie 

I Bki m hlfy 


Precious SWnes ui xoio 


'T'HL long and valuable senes of annual reports 
A on precious stones commenced by Or George h 
Kunz of New \ork in 1881 in the publications of 
the United States Geological Survey, and contmued 
bv him smee 1907 in the Mineral Industry bears 
witness to his enthusiasm for a subject in which he 
It the leading authority His latest report, for 1919 
has just been issued as an advince chapter (30 pages) 
of vol xxviii of the Mineral Industry From it the 
following points are extricted 
During the war period the demand for articles of 
luxury naturally fell but now a marked reaction has 
set m, and sales in Pans and elsewhere already exceed 
those of the pre war period Not only are a greater 
number of articles sold but they also command nigher 
prices This is especially the case m the United 
States where the annual value of the imports of 
precious stones is now (105000,000 dollars in 1919) 
more than double ever before As with everything 
else the war has had far readung effects on the trade 
in precious stones Difficulties have ansen owing to 
the varying rates of monetary exchange, labour ques 
tions and the shifting of the centres of industry 
Efforts are being made to discover fresh sources of 
supply As in previous tunes of great disturbance 
speculators and refugees acted wisely who converted 
perishable goods and almost worthless paper money 
into portable and durable jewels 
Diamond is bv far the most important item To 
the South African output which is controlled by the 
London Diamond Syndicate the new temtoiy of 
Southwest Africa contributes 31 per cent The total 
production of the Union in 1919 of rather more than 
'' 500 000 carats (about half a ton) amounts to only 
half that for the year 1913 but the value (nearly 
la 000 oool sterling) is actually greater so great 
has been the advance in price The sales however 
somewhat exceeded the production for the year the 
reserve stock having been drawn upon River 
stones," being of better quality command higher 
prices the average in 1919 was just above 13I per 
carat as against 4I in 1915 These stones are now 
being collected from the bed of the Vaal River with 
the aid of diving bell caissons and compressed air 
A notable diamond is one of 1500 carats (=300 grams) 
found in the Premier Mine near Pretona in 1919 


It IS perhaps a portion of the same large crystal 
as the famous Cullman diamond found in 1905 
New di imond holds arc recorded in Kenya Colony, 
Gold Coast Bevhuanal ind Griqualand west and 
Orange tree State Ihe Belgian Congo yielded in 
1919 about a quarter of a miuion carats whilst the 
returns from other countries (except a small quantity 
from BriUsh Guiana) arc practically negligible 
As a diamondcutung centre Amsterdam still takes 
the lead but the industry is now being developed in 
England particularly at Brighton for thi employ 
ment of disabled soldiers More cutting is also being 
done in America as shown by the increased imports 
of uneut stones and the establishment of cutting 
«orks in South Africa is under consideration For 
these reasons the Dutch are considering the pocsi 
bilitv of increasing the output from Borneo by 
systematic mining The Arkansas diamond field is 
also to be explore more systematically Asides its 
use IS 1 gem diamond has many important technical 
applications but it is a significant fact that the 
American imports do not show an increase in this 
direction the enormous increase noted above being 
accounted for bv the imports of cut but unset gems 
Pearls form the next largest item in the American 
imports Here again attempts ire being made to 
increase the production of the pearl hsheries on the 
western coasts of Central Amenca whilst the fresh 
water pearls of the rivers of the United States are 
likelv to be collected on a large scale 
Corundum gems show a steady though lompari 
tivelv small output from Upper Burma (ruby and 
sapphire) and from Fergus Countv in Montana 
(sapph re) Opal deposits are now be ng successfullv 
developed in South Australia ind a new deposit of 
Wad opal has been discovered in New South 
W lies r me examples of fire opal are mentioned 

from Western Australia A fine mass of precious 
opal weighing s’? grams has been found in the new 
opal mining district in Nevada Mention is made of 
the beaut ful bright blue zircons which have recently 
appeared in the gem market but no Information Is 
given as to their source This has been variously 
suggested to be Cevlon India Siam or Queensland 
t IS evidently 1 ept a secret for trade purposes 


Copper Deposits of Arizona 


A VLRY complete and highly interesting mono 
graph on the copper deposits of Ray and Miami 
Arizona by Mr 1 L lunsome has wst been 
issued by the United States Gcolog cal Survey as 
Professional Paper 115 These ore bodies have 

rapkllv attained first class importance among the 
great copper producers of the United States For a 
good many years dating back to 1880 work had 
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been < irried < n in this district the small ri her veins 
beinj, worked nnd a fair amount of copper won but 
these deposits were not of a permanent character 
About 1905 the attention of mining men was directed 
to the low grade disseminated ore of the region and 
worl on this commenced about 1911 Up to 1918 
nearly 46,000000 tons of this ore had b^n mined 
and 490000 tons of copper produced The reaervea 
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in 009 tfoup of these mines, that of the Ray Con- 
solidatea Copper Cp were estimated m 1916 as more 
than 93000000 tons averaging 303 per cent of 
copper, those in the Miami mines at 50000,000 tons, 
averaging 1 6 per cent and those in the Inspiration 
mine at 97 000 000 tons carrying 1 63 per cent The 
ore bodies are larM irregular, flat lying masses, and 
consist partly of Pinal schist and partly of granite 
and monzonite porphyry carrying disseminated copper 
ore some being more or less uniformly distributed 
through the rock and some concentrated in threads 
or veinlets The copper occurs principally as chalco 
cite though chalcopyrite is also met with The 
ore-deposits have apparently been formed by a process 
of secondary enrichment upon rock that contained 
relatively little copper The latter is termed by the 
author protore and apparently contained from 
04 to 08 per cent of copper This protore 
appears to hive been formed by the nction of tnermal 
alkaline sulphide waters carrying copper in solution 
and there is considerable evidence that the presence 
of great bodies of monzonite porphyry lying far deeper 
than the present ore bodies were in some way con 
nected with the iiresence of these hypogene solutions. 


Unhrertitjr and Educational Intelligence 

Cahbuoob — H R H the Pr nee of Wales will visit 
the University to receive an honorary degree on 

Mav 31 next 

Mr A D Browne hss been elected to a fellowship 
at l^eens College Mr W M Smart Frmity Col 
l^e chief assistant at the observatory has been 
appointed to the John Couch Adams astronomership 
recently founded under a bequest by the late Mrs 
Adams 

Smith s prizes hive been awarded to L A Pars 
Jesus College for an essay on The General fheory 
of Relativity and to W M H Greaves St John s 
College for an essiv on Periodic Orbits in the 
Prcilem of Three Bodies 

A course of thirty lectures on applied entomtdogy 
18 to begin in the Easter term and Long Vacation tw 
Mr F Balfour Browne for those students who wish 
to complete their training for such work in the tropics 
or in tins country 

Dr Waitkr L Coiiinoe of St Andrews Univer 
sity has been appointed keeper of the York Museum 

The annual gathering of the South Wcbtem Poly 
technic Institute Chelsea will be held to-morrow 
March ii Ihe ihair will be taken at 8 15 pm by 
Mr C H St J Hornby (thainiian of the governing 
body) and a lecture will bt given by Prof A Harden 
oh Vitamins— Essential Constituents of I ood 

The Natnnal Union of Scientific Workers an 
nounces a public meeting to be held on Tuesday 
March 13 t 6 p m in the Geology Theatre Royal 
School of Mines South Kensington when Mr W 
Bnerlcy will speak on Personal Impressions of 
American Biological Research Ihe chair will be 
taken by Sir A D Hall 

In view of the large demand for tickets for the 
lecture on Himalayan Exploration with Speaal 
Reference to Mount Everest recently delivered bv 
Profs J N Colhe and E J Garwood at University 
College London the lecture will be repeated on 
Monday, March 21 at 5 15 p m , at the college The 
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proceeds of the lecture will be devoted to the College 
Athletic Ground Fund, for which a sum of boool is 
needed 

At a recent meeUng of the Bnstol University 
Colston Society Committee it was decided to alter 
the title of the souety to Colston Umversity Research 
Society Originally founded as the University Col 
lege Colston Socie^ in 1899 its funds were applied 
m the hrst instance to the Gmeral Sustentation Fund 
of the college and afterwards to a considerable extent 
to propaganda work in connection with the proposed 
Bristol University On the establishment of the Lni 
versity the society automatically became the Univcr 
sity Colston Society At the same time the deasion 
was made to apply the funds of the soaety henceforth 
to the support of research work within the Univer 
Sity The new name Colston University Research 
Society emphasises the fact that the society exists 
to support research work within the Umversltv and 
should make it clear that the funds are devoted 
entireh to firilitate and extend this work the vilue 
of which to the industrial and commercial world ind 
to the community at large cinnot be over estimated 
The annual dinner of the society is fixed for May 33 
being the day preceding Founder s Day and this dav 
his been idopted now as a permanent date The 
president is \lderman F Sheppard and Sir William 
Bragg Quam professor of physics in the University 
of London has accepted the invatalion to be present 
as the guest of the society The pr sident elect is Mr 
E Walls 

\ VERY interesting and comprehensive course of six 
lectures on Italian engineering is now being giv n 
under the auspices of the University of London by 
Prof Luiggi of the University of Rcme at the 
Institution of Civil Fncinters In his first lecture 
presided over bf the Italian Ambassad r Prof Luiggi 
outlined the subjects he proposed to consider and 
pointed out that an impelling motive of ne irlv ill 
modem engineenng work m Italy was the necessity 
of increasing the food production of the country by 
irrigation and bv the reclamation of m irshv lands in 
order to provide for a present popilation of about 
40 000 000 which IS increas ng at the rate of 500 000 
a year Another vital problem is to develop their 
groat waterpower resources owring to the scarcity of 
fuels and the impossibility of paying for imported 
coal and other fuels tt present-div prices In 
southern Italy where water is scanty it has been 
necessary to construct the Apulian aqueduct nearly 
1000 miles long and bv far the largest work of its 
kind in the world In his second lecture some im 
portant irrigation canals will be described and the 
vanous schemes of reclaiming marshy land by 
drainage canals bv silting up w th muddy floodpwater 
and bv pumping The mam topic of the third lecture 
will be the great h^ro-elcctric installations some of 
which have units of 20 000 h p working under excep 
tionallv high heads as in the Adamello where an 
available fall of 3000 ft has been successfullv utilised 
for several vears although this working head will 
be surpassed in other plants now under construction 
Applications of electrical power to railways will also 
be described as will an extremely interesting power 
station at Larderello in Central Tuscanv in which 
steam for three turbines each of 4000 h p is derived 
from volcanic heat tapped bv pipes dnven to depths 
of from 500 ft to 600 ft The University of London 
is particularly fortunate in having so distinguished 
an authonty and so able a lecturer as the president 
of the Institution of Civil Engineers in Rome to give 
this course of lectures to its studenU and the engineer- 
ing world 
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Calendar of Scientific Pioneers. 

Marah 10, 1810. HMry OsvMduh died.— Of noble 
birth and a natural philosopher in the widest sense 
of the term, Cavendish spent pr'ictically all his life 
in the pursuit of scienee, carrving out most of his 
work in his secluded home at Clipham Ills expert 
ments on air led to the discovert of the constant 
quantitative composition of the atmosphere, of the 
composition of water and of nitric acid, ami pa\cd 
the way to the discovery of xrfion He metsured the 
density of the earth and left a mass of valuable 
material relating; to electricity which tv is published 
by Maxwell Biot referred to him as Ic plus richt 
dc tous les savants, et probabUment aussi Ic plus savant 
de tous les riches ” He is buried in All Saints’ 
Church, Derby 

Marah 10, ISIS. Sir Oharlaa WyviHa Thomam died 

bspeiiillv remembered is a student of the bio 
logit il conditions of the depths of tht sc i 1 hoinson 
took part in the dredging expeditions in the Ltqhtmnii 
and Porcupine (1868^), and was scientific head of 
the Challenger Expedition From 1870 until his 
dc ith he wis proftssoi of natural history in Fdin 
burgh University 

Marah 10, 1800. Qaorga James Oymana died.— \n 

indef itigablc worker in meteorology bymons pub 
lished thirty nim innual yoluincs of statistics of 
British rainfall obscry ilions and was the founder of 
ivmons i MtttOfological Magasme 

Marah 13, 1141. John Fredarie OamaH died.— Pro. 
fessor of themistry it King’s College London, 
Oaniell w is th< inventor of i hygrometer a pvro 
meter, and the el* i trie cell which bears his nimc 
He wrote viluablc works on meteorology and thcniual 
philosophy 

Marah 14, 1174. Johaim Hamneh MIcHer died — 

hor many yeirs director of the Dorp it Obscry atory 
Madki with Beer constructed a hnc map of the 
moon He wrott i histoiy of astninomy md in 
1841 pointed out th( probability of the existence of a 
plinit extirior to Lnnus 

Marah 16, 1007. Jamat Joseph Sylvaster died — 

Holding * h iirs successiv* ly it I niversity C ollege, 
I ondon Virginia Woohvich Johns Hopkins I nicer 
sity, and CKford Svlvcster cxeiUxl i poyyerful in 
fluence on tlie study of mithcmatus both in England 
and in America It has betn said that m brilliancy of 
conception in acuteness of penetration and in fluency 
and iichness of expression he has had few equals 
among mathcmatici ins 

Marah IS, 1810. Hana Hahirieh Landolt diad The 

friend and contemporaiy of I othar Meyer, Beilstein, 
and Kckuld, landolt held professorships it Bonn, 
\achen, and Berlin and in iSqi succeeded K immels- 
burg as director of the Berlin C hemic il Institute He 
carried out many investigations in physical chemistry 
dealing mainlv with the chemical composition of sub 
Stances and their optical properties 

Marah 10, 1030. Nathamal Bowdrtoh diad - At first 
assistant to a ship.ehandler, Bow ditch became a 
supcu-cargo, then a captain md later actuary to an 
important Amencan insurance compinv Known as 
a mathematician, he spent neirly twenty years m 
translating and annotating the Mik-anique Celeste 
of Laplace For seyeral years he was president of 
the American Academy of Arts and Sciences 

Marah 10 , 1041. Fdbx Savul diad.— 1 rained as a 
doctor, Savart mode investigations in molecular 
phvsics, and wts chosen successor to Ampere in the 
chair of experimental physics in the Collie de 
France ECS. 
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Societies and Academies. 

London 

Royal Society, Icbiuary 24 — Pi of C S Sherrmg. 
ton president in the ch iir Sir E Ray Lankerter 
V remark tbie flint implement from Jsclscy Bill The 
implement, together with two hammer-stones, was 
found resting yvith othir I irgc broken flints on a bid 
of clay underlying the Coombe rock gristl,” and 
exposed by tidal action on the shore of Seise v Bill 
by L Heron Allen in 1911 It is of large size 
of rustritc form yyith 1 convex dorsal and flit ven- 
tral surface, md has been biped by powerful blows, 
resulting in to trie flaking of undoubted human work- 
manship It belongs to a yery eirly Palseolithic 
horizon prob iblv pre C hcllcan Ihc onlv flint im- 
plements of similar weight md size known are two 
also of very « crly (viz I pper Pliocene) igi It is 
suggi sted that the rare of men who mad* and used 
such an implement had 1 irgtr hands and mor power 
fill limbs than the more modern rates Dr E J 
Allen Regeneration and reiiroduction of the Syllid 
Price ristei Procerattea h tile tana was found living 
in membranous tubes on the st* ms of the hydrowt 
Sy ncory ne The w orm w is obscry c 1 to feed by pi ri 
mg the body w ill of the hydranths yyith its extruded 
ph in nx and pumping out the contc nts of the gastr d 
cavity of the hvdroid Sexual reproduction occurs 
c ich individuil forming i single lirge stolon which 
is set free as a mile Polvbostnchus or i fimale 
Sacconeriis Proctrastci y\ere alsc found undergoing 
ripicl multipliiation by a piociss of fr igmi ntition 
folloyyed by the regencrition if anterior md posterior 
ends Ft igmcntation can be induced by artificial 
means, and tikes place in a definite yyay Th* rite 
of regeneration of the different sections yaricd accord- 
ing to the region of the body from yyhich they came, 
being most rapid m those fiom th* middle region 
Regeneration of anterior segments appears to con- 
tinue until the original segments come to occupy 
exactly the stmt position in the regenerated worm 
as they h id occupied in the parent — F C Grey and 
E G Yoang The enzymes of B roll communti 
Part 11 (a) Anaerobic growth followed by anaerobic 

and aerobic fermentation (b) The effects of aeration 
during the fermentation (a) Anaerobic fermentation 
of glucose bv an emulsion of B coh rommunic pro- 
ceeds differently according as the organisms have been 
groyyn previously yyith or yyithout oxygen When the 
immediate pist history has been anaerobic the fer- 
ment ition unde I ana robii conditions yields acetic 
acid in larg* proportion Admission of oxygen during 
the fermentation leads to lactic acid production 
(h) The effect of introducing oxygen in the fermenta 
tion of ghicos* by B c h romniunii is to mere ise the 
lactic acetic and succinic acids end to diminish the 
hydrogen caibon dioxide and formic acid but to 
leave the alcohol unchanged Linder an lerobic condi- 
tions greater v inations occ ur in the proportion of 
alcohol to acetic uid than undir lerohic cenditions 
One effect of the introduction of oxygen during fer- 
mentation IS to inhibit the mechanism of aiito-mduc- 
tion which is responsible for the variations in ilcohol 
when such occur The products of aerobic fermenta- 
tion contain less oxygen than the corresponding pro- 
ducts of anaerobic fermentation of glucose but there 
IS a gain of oxygen m both cases upon the original 
glucose If this extra oxvgen tomes from the w iter, 
one effect of the intrcxluition of oxygen is to dimmish 
the port played bv watc r in the reactions Dr \ E 
Everest amd A ) Hell Anthocyanins and antho- 
cyanidins, part iv The paper deals w ith the constitu- 
tfon of thge blue anthocyan pigments in flowers and 
with the manner in which anthocyan pigments are 


NATURE 



63 


NATURE 


[March io, 192 1 


formed in Naturt fhe conclusions of Shibnt'i nnd of 
Shibata ind K'lsinaci concernins the constitution of 
the blue anthocvan pl((ments in flowers are compared 
with those of Will&tatter and Everest Important 
differences exist between the complex salts formed 
by the snthoevin pigments with the salts of such 
metals is iron and the blue pigments present in 
flowers The blue plant pigments investigated are 
probiblv compariblc to the alkali phcnolates of the 
flasonofs In plant ssnthesis the flasonols are prob 
ably first formid and from them the anthoesans 

Zeeiegical Seciety, rebruari sj Sir S h Hanrnr 
sire president, in the chair— \ MsUock Colour- 
poduction in relation to the coloured feathers of 
birds -ED JsMS Descriptions of new moths from 
South East Br iril — Dr J Stephensen 1 he morphology 
classification and zoogeography of the Indian Ohgo 
chmta — Dr R Breea llie structure of the reptilian 
tarsus 

Fdivbi Kcn 

Reyol Seckty, Tebruarv 7 — Prof h O Rower 
president, in the chair — B Fnmklla 1 he relation 
of the soil colloids to the conductiviti of the soil 
Soil conductivitv can be measured qualitativelv bv 
the value RJR,, where R, and R, are the tempera 
ture ranges at the 4 in depth ami it the surface 
The effects of weather changes — rain snow frost 
surface mulch cv iporation water conti nt and p« nod 
— on R4/R> ha\e been discussed in a precious paper 
and if these changes arc all eliminated a constant 
value for the ratio should be obtained in inv soil 
Experiments with sand and clav loam showed thit 
this constant salue was obtained in sand but not in 
clav loam in the latter seal it canes with changes 
of the mem soil temper iture Thus when all other 
weather changts had been eliminated but the mean 
soil temperature varied between 10® ( and az® C 
R4/R. for sand lav between 050 and 052 while for 
rise loam it lav between 0^7 and 045 Moreover 
Ignited clac loam behaved evactlc like sand show 
mg that the cause of the vanation was destroced bv 
Ignition It IS suggested that the colloidal clav is the 
cause of this temperature coefficient of conductivitv m 
clay soil — J M Wordls (i) The Shackleton Antarctic 
Expedition of 1914 17 Bathv metrical obserc itions in 
the VVeddell Sea (2) The natural historv of pack ice 
as observed m the Weddell Sea 1014 to \pril iqi6 
Theocianognphical results of the Shackleton \ntarctic 
Expedition of 1014 17 ire given The pick ice was 
studied from the time thit it formed and imprisoned 
the Fnduran e m Januarc iqis until it fimllv melted 
in \pnl iqi6 qoo miles farther north Prommeme 
IS picen to the fact that the pack is continuallv in 
motion to the nressure phenomena which are the 
result and to the changes partuularic as regards 
salmitc which taloe place as the floes become older 
The mocem nt of the ue was governed he the wind 
whiih drici the pack westwards round the \ntarctic 
continent ind outc rds to lower latitudes Between 
the \rctic ind the \ntarctic pack ice there was 
apparentlc no difference except th it of age Antarctic 
floes were seldom more than two cears old but other 
wise thev resembi d the ice of the polar basin and 
even the so called palseocrcstic ice The various 
tepes of ice and pressure and the present-dae termmo 
loev were ill istratod be numerous photographs The 
long series of soundings made m the Weddell Sea 
supplement the se made be Dr Bruce m the StOfio 
K new and iinexoected feature was the discoverv m 
the south VC cst of a shallow area with depths about 
200 fathoms over a distance of nearlv aoo miles The 
abnormal deoth < f the continental shelf at this place 
and elsewhere in the Antarctic was regarded as the 
result of earth*movement The soundings and drift 
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of the ice practically settled the vexed question of 
Mofiell s Land, the existence of which is now i on- 
sidered highly improbable \ devcription is given 
of the dee^-sea deposits of the Wedcfell Sea 
form the only data for deducing the geological struc- 
ture of the ice covered Coats Land 

Paws 

Acsdsiay el ScicBcst, February 14 M Georges 
I^mome in the chair — H La ChatsMer Saline double 
decompositions and their graphical representation \ 
description of a method of plotting a system of 
a pair of salts taken in molecular proportions and 
the pair resulting from their mutual decomposition 
in a square The system 

NaN 0 .+NII.U-NH 4 N 04 +NaU 
IS given IS m illustration, the lacent data of M 
Rengide bung used - I Lccoma Ihe varied move 
ment of fluids — M Louis Joubin was elected a 
member of the section of anatomy and zoefle^ in 
succession to the late M Aves Dilage G Ohaod 
\utomurph functions 1 VarefMhw Some points 
in the theory of numbers A Egaell The ditcr 
inmation of congruences of right lines the mean plane 
of which IS given 11 VHIat I hi cyclic movements 
of a fluid limited by a wall and containing a solid — 
P Ravlgasaaz Graphic il mi thod for the studj 1 f 
epicyclic trims B UaaMcr Articulate systems 
deform ibk or transformable E (EhaklieB V 
series of flights cvith a free hilicoptir carried out 
on Januirv 15 z8 md 21) iq2i About ont fifth of 
the total dead-weight was cirried by 1 small hedrogm 
balloon, and the ippar itus w is lifted from i 5 to 
^ metres from the ground and mamt lined in cqiiili 
brium Landing cv is easy C PrtwMil 1 h* 
fragility of some welded steel joints As ordmirilc 
carried out elei trie illy welded steel is weiker at thi 
join than m the body of the mi tal md this is due to 
the inclusion of oxide If sufficient pressure is ajiplied 
during welding to squeeze out some molten metal this 
source of weakness is removed but there is still t 
weak blue zone some distance away from the will 
I aalUawM Observations of the sun mode it tin 
I vons Observatory during the fourth quarter of icjzo 
Observations were possible in si\tc five davs during 
the quartir md the ri suits an grouped in thrie 
tables showing the mimbir if spits thiir distril i 
tion in latitude md the distribution of the fanila; in 
latitude — MM P Barwud and Barba An ippar itus 
for lighting md extinguishing public gas lamps A 
description of an apparatus lontrolled by a slow 
increase of pressure (about -j in of water) from the 
gisworls Thi lycle of three operations lighting, 
extinguishing and resetting is worked by three slow 
pressure waves — MM P JoMbcU R BasiMt and 
Chtvry E ractional precipitation — R Andnbait Hie 

mechanism of the energy exchangts m evaporation 
Fvaporation is i discontinuous phinomcnon Hu 
elemmtarv quantum has a value near ioxio-“ T, 
ergs It n presents the work required to evaporate 
a moletule and can be ixpressed is a variation of 
the superfii 1 il energv — M Bartot The displacement 
of mi tils m saline solutions An ixperimental study 
of the replacement of one met il bv another in th< ir 
homogeneous layers hour examples of the effects 
produced are illustrated — C MaUgaaa Reactions 
produf mg magnesium — Mile Teanne livy Some 
retropmacolic transpositions A discussion of the 
causes of the transposition represented bv 
CR, CH(OH) R'->CR,-CRR 
—Mile A Roax and J Marttaet The catalytic rdU 
of mcriurv in the sulphonation of anthraquinone — 
MM M TWaaeaa and OiAkbaB The pinacolic nature 
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of some transpositions in the phenyMuncthyldlycol 
senes— L O sa cl wr and G RaOla A new caTuum 
salt — D Flereatta and H Vaads a fcsrglw A entiasm 
of the methods of estimating small quantities of 
c irbon monoxide in air and fluL-gascs A companson 
of the iodine pentoxide and blood methods, the latter 
being preferred — ^A Reakax Ihe evolution of terres- 
trial dynamism — L La Dsaob Fishing maps An 
account of maps prepared for the Office scientiiique 
des p6ches — A PalUet The mechanism of humoral 
immunity in insects —F Pickard and 1 PagUaae 
ihe biology of Haltica ampelaphaga — L Bessoa 
1 he influence of temperature on the number of 
deaths through infantile diarrhoea in Paris 


63 


bv Prof H E Armstrong Pp 33 (London 
Lamley and Co ) as 6d 

Ihe Lands of Silence A History of Arctic and 
Antarctic Lxploration By Sir Clements R Mirk- 
ham Pp xii+539 (Cambridge At the University 
fresb ) 45f net. 

Kincardineshire By the late G H Kinnear Pp 
X 1 +I 32 (Cimbridgc At the Uniscrsity Press) 
41 6d net 

The Mechanical Production of Cold % Sir J \ 
bwing Second edition Pp x+204 (Cambridge 
At the University Press ) 35s net 

Ihe Resources of the Sea Bv Dr W C 
McIntosh Second edition Pp xvi+3S3 (Cam 
bridge At the Univcrsitv Press ) as* net 
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Germmation in its Electrical Aspect A Consecu 
tivG Account of the Eltctro-Phvsiological Processes 
Concerned in Evolution By A 1 Baines Pp xxi+ 
185 (London G Routledge and Sons, Ltd , New 
York L P Dutton and Co ) 13* 6d net 
The Physiology of Protein Metabolism By Prof 
E P Cathcart (Monographs on Biochemistry I 
New edition Pp viii+i;^ (London Longmans, 
(>reen and Co ) lar 6d net 
Six Papers by Lord Lister With a short Bio- 
graphy and Explanatory Notes by Sir Rickman J 
Oodlec (Medical Classics Series ) Pp vii-H 184+ 
iv plates (I ondon J Bale, Sons and Danielsson, 

I to ) los net 

The Practical Electnc tan’s Pocket Book for 1931 
Edited by H 1 Creiso Pp l\xii+S33 (London 
S Rentcll and Co Ltd ) 3* net 
Le Mouvement Biologique en Europe By Georges 
Bohn Pp 144 (Paris A Colin ) 4 francs 
Annals of the South African Museum Vol xviii , 
part I Pp 180+3 plates (Cape Town, London 
\dlard and Son and West Newman Ltd ) 3o* 
Morphologic und Dlologie der Strahlenpilze (Actino 
mveeten) By Prof R Licske Pp ix+393+4 lafel 
(Leipzig Gebruder Bomtroeger ) 108 marks 
chemistry By G H J Adlam (Science for AH 
Senes ) Pp x+a38 (London J Murray ) 3s 6d 
net 

Notes on a Cellar Book Bv G Saintsbun New 
edition Pp xxxi+328 (London Macmillan and 
Co Ltd ) 7s 6d net 

Wireless Telegraphy With Special Reference to 
the Quenched-Spark System Bv B Leggett (The 
D -iT Technical Senes ) Pp xv+485 (London 
Chapman and Hall, Ltd ) 30s net 
The Principles of Politics An Introduction to the 
Study of the Evolution of Political Ideas Bv Prof 
A R I ord Pp 308 (Oxford Clarendon Press ) 
8r 6d net 

An Flementarv Text Book of Zoology for Indian 
Students By Prof B L Bhatia Adapted from 
An Elementary Course of Practical Zoology ” by 
Prof T T Parker and Prof W N Parktr Pp 
X11+721 (London Macmillan ind Co Ltd ) 31* 
net 

Report of the Proceedings of the Third Fntomo 
logical Meeting hekl at Pusa on the 3rd to isth 
February, 1910 Edited bv T Batnbndge Fletcher 
Vol 1 Pp xii+417+60 plates Vol 11 Pp vi+ 

418-833+70-139 plates Vol III Pp vi+83fi-iT37+ 
130-182 plates (Calcutta Government Printing | 
Office ) 17 8 rupees for 3 vols 
Pre Kensington Historv of the Royal College of 
Saence and the University Problem An Address 
delivered before the Old Students’ Association of the 
Roval College of Science, London, September, ^1930, 
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EcUtonal and IStUiskit^ O/futs 
MACMILLAN CO., LTD., 

ST. MARTIN’S STREET. LONDON. W C I 

AdvertKCTMiMS and butinan l«««n thould b« 
addrencd to the Publiihen 
Editorial communicationi to the Editor 

Telegraphic Addrea PHUSIS. LONDON 
Telephone Number CERRARD 88)0 

University Grants and Needs. 

T he Report of the I'luversitj Grants Com- 
inittct (Cmd. ii()3, 3J. net), dated 

I'ebruary j, oonlirnis the opinion exptessed in 
these columns on several occasions that greater 
Imancial assi.stancc must be given to the Universi- 
ties. It makes it clear lhat the present resources of 
the Universities are quite inadequate to meet the 
demands made upon them Their expenditure 
has grown cnormouslj, and e\en If the pre-war 
incomes had been doubled, it is doubtful whether 
they would be relatively as well off as they were 
before the war Added to this there is an un 
precedented influx of students, the number ol 
full-time students in Universitv institutions in 
Great Britain in receipt of annual grants in 
1919-20 was 37,74^ (including 11,682 ex-Scrvice 
students), as compared with ^3,872 in 1913-14 
Here is ample ev idcncc of the necessitv loi a much 
greater income. ITnfortuiiatelj, there is not the 
same evidence lhat the necessity is being met 
On the contrary, the Report dearly inditates that 
the Universities are unable to meet their existing 
responsibilities, still less to contemplate justifiable 
.ind desirable developments. F.spcci.illy is this 
the case in respect of the emoluments of the 
teachers, which are still, we arc told, "below the 
minimum necessitated by the present economic 
' onditions, ’’ Tlie Committee is of opinion that 
unless further substantial improvement is piade 
m the salaries of the teaching staffs, the efficiency 
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of University education will be seriously en- 
dangered. 

With this view anyone conversant with Uni- 
versity lilc will cordially agree, as also with the 
statcmint lhat the emoluments should correspond 
to those now enjoyed by other professional 
I lasses, and show a reasonable ratio to the salaries 
paid in other branches of the teaching profession 
itself So far, so good. But at this point the 
Report shows a lack of precision and logic, espe- 
ciallv with reference to the scheme of remunera- 
tion put forward by the Association of University 
Teachers In one place it seems to advocate basic 
minimum salaries, within grades and faculties, 
below whkh no teacher sliould be appointed: in 
another it doubts whether the principle ol 
universal flat rates and aulomatic increments is 
either possible or desirablt It would be interest- 
ing to know’ how the Universities are to agree 
upon basic minimum salaries without accepting 
the principle ol universal flat lates. There is one 
way, and that is to have different basic minimum 
salaries in diflerent institutions in other words, 
to grade the institutions, but it is questionable 
whether anyone, other than a doctrinaire, would 
seriously advocate a policy of this kind. In this 
connection it may be remarked lliat at a recent 
tonfvrence ol riprescnt.itivcs ol the govcining 
ImkIics of Universities with the council of the 
Association of University Teachers, a joint com- 
mittee, comprising an equal number of representa- 
tives Irom both sides, was appointed to consider 
the whole question of remuneration of University 
teachers, and its leport will be awaited with 
inteiest 

With regard to automatic increments, one 
wonders whether the C'ommittee has heard of the 
Burnham scales of sal.iriis or of the system of re- 
muneration in operation in the Civil Service. The 
Riport seems to indicate that promotion and its 
lorolLiry increase of remuneration — must com< 
fiom the interchange of teachers between the vari- 
ous institutions little reflection will show the 
.ibsuidity of such a suggestion Of the important 
pioblem how to attract the best brain power to 
the stalls ot the Universities in view of the 
tin nil lal inducements held out by the secondarv 
sthiwls, hacked up by the Burnham scales of 
salaries, the Report has little to otter by way of 
.1 solution One feels that the Committee w'ould 
have been vv'ell advised to have left detailed 
ciiticisms on salaries to the University authorities. 
Committees are apt to become dogmatic. 

In connection with the matter of superannua- 
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tion, the Report emphasises three pnnoples from 
which few will dissent — the preservation of the 
autonomy of the Universities the free interchange 
of teachers among educational institutions and 
a wide choice of benefits for the beneficiaries but 
It carefully omits to state let alone to emphasise 
another important principle viz that University 
teachers should have superannuation benefits at 
least equivalent to those given bv the State to 
other teachers W hy the autonomy of the Uni 
versity should be emphasised in connection with 
the question of superannuation is a mystery to 
the plain man No one suggests that an annual 
grant from the 1 reasury of i ^00 oool is going 
to limit the autonomy of the Universities but 
when University teachers ask that the School 
Teachers (Superannuation) \ct should be extended 
to the Universities at an estimated additional cost 
of no more than 70 000/ or 80 oool per annum 
the bo(,ey of loss of autonomy is immediately 
raised and one wonders wly Agiin it is one 
thing to enunci ite principles t is another to 
carry them into pricticc It is all very well for 
the Committee to talk of the free interchange of 
teachers and to express a pious hope that it w 11 
materialise but the f ict is thtre exists at the 
present moment a distinct barrier n tie Super 
annuation Act to the free interchange of teachers 
and there is no guarantee that this b irr er w 11 
be removed Further wh le the svmpathctic atti 
tude of the Chancellor of the 1 xchequer to the 
senior members of the staffs who are precluded 
from profiting by the full benefits of the federated 
superannuation system is commendable it is im 
portant to note that the capital sum necessary to 
meet these grievances would amount to some 
thing like 01c and a half millions Unless we 
are greatly mistaken Mr Chamberlain has no 
intention of asking the Government for any such 
amount The sum of half a million has been sug 
gested which means that only about a third 
of retrospective benefits will accrue to those in 
the federated system Under the Teachers Act 
full benefits would accrue Such distinctions as 
these do not conduce to harmony and University 
teachers cannot be expected to remain content 
under them 

One or two other points may be noticed I he 
observations on the tenure and status of teachers 
on equipment and accommodation and particu 
larly those on libraries and special national needs 
are interesting and informative but the suggestion 
that the three University colleges — Reading Not 
tingham and Southampton — should each look out 
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for a patron University under the egis of which 
they might continue their present activities is not 
alluring We dislike the pnnciple of a patron 
University appointing representatives to approve 
courses and curricula and nominating external 
examiners It smacks too much of educational 
bureaucracy Why should not these three col 
leges together constitute a new University and 
work out their own destinies? In course of time 
when the financial position became easier no 
doubt they would hive off from one another as 
full fledged Universities 

In a paragraph on finance the Report gives 
some important facts and figures In his letter 
of July t6 1920 Mr Chamberlain states that 
subject to the overrid ng neeessities of nat onal 
finance he will submit to Parliament an inireasc 
in the vote from one million to one and a half 
millions in the estim ite for 1921 2’ While this 
will make an ipprctiablc difference it will not meet 
the needs of the preseit other sources will have 
to be drawn upon It would 1 c uiwisc t> expect 
much frtm a greater it crease c f fees already the 
fees are two or three t mes gre iter than they are m 
America Apparently little ea 1 be expected from 
private bcnefactnns There remains therelorc 
tl c local authorities The princ pic of a uniform 
id rite throughout the country for Lnivcrsity 
education is sound but the allocation of the van 
ous areas to their respective Universities would be 
difficult All the same look ng to the future the 
Government might reason ibly ask the Un versity 
Grants Committee to prepare a scheme of areas 
for the purpose of a possible rate of this kind 
If such a scheme of rate aid were adopted it 
would naturally form i new basis for estimating 
the Treasury contr but on in the future 


Meteorological Physics 

I hysiti of the Air Jly Prof W J Humphreys 
Pp XI + 665 (Philadelphia J B I ippincott 

Co 1920 ) a dollars 

S lUDl NIS of the science of the atmosphere 
have re id with interest and appreciation the 
irt cles by Prof \V J Humphreys of the 
Weithcr Bureau of the United States on various 
aspects of the physics of the atmosphere which 
appeared from time to time in the Journal of the 
Franklin Institute of Philadelphia during the years 
1917-20 The reproduction of these articles re 
vised and collected into a book for publication by 
the institute is a notable and welcome event id 
the history of the study of the air 
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Prof Humphreys is known to us all as an 
accomplished physicist who is not averse from 
mathematical reasoning, with a wide range of 
knowledge, a cautious and rigorous thinker, a 
competent critic, a clear writer, and a shrewd 
observer who is well acquainted with the mheri nt 
difficulty of associating the unconditioned or un 
exintrolled phenomena of the atmosphere with the 
earefully conditioned and completely controlled 
experiments of the physical laboratory He is 
perhaps, best known to us as having been the 
hrst to offer an explanation on a deductive basis 
of the separation of the atmosphere into tropo 
sphere and stratosphere, which appeared almost 
at the same time as Col Oold s memoir in the 
Proceedings of the Royal Sex-icty, and as 
having constructed a very useful diagram of the 
chemical composition of the atmosphere at dif 
ferent heights, also arrived at deductively, which 
IS reproduced in Prof Willis Moore s Dcscnp 
live Meteorolog) and in the work now under 
review It is none the less interesting because 
Dr Chapman and Mr Milne have suggested to 
the Ro>aI Meteorological Scxiety that the hvdro 
gen which cKCupies so hrge a part of the diagram 
should be left out 

1 he results of the assiduous study of the pheno 
mena of the atmosphere from the point of view 
which IS characterised by the two examples just 
given cannot fail to be of interest and import 
ance for meteorology and meteorologists They 
range over an extraordinarily wide field The 
mechanics and thi rmodynamics of the atmo 
sphere, including the average meteorological con 
ditions of the surficc and the upper air, the 
physical aspects of their changes, the composition 
of the atmosphere, insolation and radiation atmo 
spheric circulation, evaporation and condensation, 
rain and raindrops, fogs, clouds, thunderstorms 
and lightning, form only the first part It includes 
a very good chapter on winds adverse to iviation 
The second part is devoted to atmospheric elec 
tricity and auroras, and the third to atmospheric 
optics, a very acceptable section in view of our 
lack of a summary of the subject in English books 
I he fourth deals with factors of climatic control, 
and comprises a penetrating discussion of the pnn 
eipal theories of glacial epochs, with a remark 
ably novel and effective discussion of the possible 
or probable effects of vulcanism 

l^e book IS fully illustrated with many excel 
lent diagrams and photographs excellently repro 
duced The pictures of the succession of recorded 
volcanic eruptions are quite fascinating Prof 
Humphreys may be congratulated on having re 
ceived from the Franklin Institute such efi^tive 
'•assistance in that important side of the presenta 
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tion of a subject which is largelj dependent upon 
the success of its illustrations 

Apart from the general exeellcnce of the 1)Ook 
and the presentation of its maten il, the parts 
which impress one most on reading them for the 
first time arc the chapters on thunderstorms and 
lightning atmospheric electricity and auroras, 
and atmospheric optics, as examples of close 
physical reasoning, and tJie chapters on f ictors of 
climatic control as an ex imple of rc isoning of a 
more general character 

Where there is such a wealth of subject dt tads 
can scarcely be rigarded, but one or two points 
attract ittention There is nothing in the index 

under the letter U end the reader is left to 
driw his own conclusions about the units of the 
physKs of the air, which, in the luthor s country 
as in ours, involve a question of re il importance to 
progress in science It must be remembered th it 
the study of the atmosphere appeals not only to 
students in physical laboratories where intricate 
questions about units arc all in the day’s work 
but also to i>crsons outside who care little or 
nothing for the cxi ordination of the various parts 
of the subject, ind to whom any references in 
unfamiliar units are an unmitigated bore Such 
questions should, therefore, be treated m i 
manner that leaves no room for uncertainty 
On p 30, in 1 discussion of temperature changes 
under variations of pressure, Prof Humphreys 
tosses g=y8i into a mixture of /> s and 1 s with 
se irccly any warning to his readers but on p 33 
he makes use of Db as the equivilent of pressun 
p where D is the density of mercury md b the 
harometrie height in millimetres ' The explana 
tion of th it cryptic equation affords quite a gocxl 
exercise for the student of physics, but it is not 
the same as g — 981 It is not quite fair to his 

readers to subject their intelligence to this kind 
of gymnastic and when phy sic »1 reasoning has to 
be addressed to unprofessional, as well as to pro 
fessional, physicists there is really no alternative 
but to have a coherent and consistent system of 
units and to stick to it The longer the step is 
postponed, the worse for us One offence against 
the life long habits of a reader may be condoned 
if it IS suflicicntly pressed, but no ona can expect 
pardon for two such within three pages of the 
same book 

On p 43 the author expresses his preference 
for ‘isothermal region” as against ‘strato 
sphere " as a name for that part of the atmo 
sphere of which the characteristic feature is that 
there is no change of temperature with height 
Ihis IS really astonishing, because to regard the 
“isothermal region ’ as really isothermal would 
be destructive of the whole plan of the structure 
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of the atmosphere disclosed by the observa 
tions 

The diflference between the two regions is that 
in the lower region the troposphere, the iso 
thermal surfaces may be roughly described as 
horizontal, and in the stratosphere as vertical 
The sudden transition from the horizontal 
sheet to the vertical sheet is the astounding 
feature which is exhibited at the tropopause 
all over the world, and as in the region of 
vertical isothermal surfaces the horizontal tern 
perature gradient is from the equator towards 
the pole, and therefore opposite to that of the 
region where the isothermal surfaces are nearly 
horizontal the opportunity of drawing effective 
attention to the paradoxical result of the equi 
tonal region providing the eoldest place on earth 
ought not to be missed There is it least is much 
difference of temperature in the stratosphere 
between the equatorial region ind the pole in 
one direction as there is at the surface m the oppo 
site direction it in> rite in the summer md il 
the upper region cm be legitimately cilled is« 
thermal why not the surfici liver'’ 

It IS remarkable that the chapters on the uppir 
ur driw their informition from observations of 
the air of Lurope Our atmosphere has indeed 
been worn rither threidbin. We have drawn 
a number of conclusions from the Furopean ob 
servations They ire largely confirmed by ob 
servations in Canada, and we are particularly 
anxious to know whether they are confirmed or 
contradicted by observations in the United States 
So far as information has reached us, it would 
appear that the results for the United States show 
rather high temperatures and high pressures when j 
brought into comparison with the observations of 
the rest of the world That would indicate a sort 
of dislocation of the equatorial or tropical high 
pressure to the northward over the southern 
United States, at least in the summer And as 
such a dislocation had already been indicated 
years before the recent investigation of the upper 
air, by Teisscrenc de Bort in his computed map 
of isobars at 4000 metres (which agrees m an 
extraordinary manner with the results of modern 
observations) we are naturally very curious to 
have compendious summaries of all the results for 
the United States, and to know whether the 
generalisations which we have made apply to 
them 

This brings to mind a certain shyness about 
tackling unsolved problems which other people 
have recognised as fundamental but have failed 
to solve This shyness is a little bit characteristic 


idea of a workman with a bag of mce, sharp 
physical and mathematical tools who undertakes 
with unerring success, any job that can be done 
with the available implements, and who prefers 
to pass by, with some irreproachable but vaguely 
general remarks, a number of old problems which 
Maury, Redfield, Lspy Loomis, I crrel, and, later 
Bigelow tried to solve This is the more to be 
regretted because Prof Humphreys s work is 
really original, it is not compilation We get 
the impression that, while possessed of almost 
unexampled facility for dealing with it, he has 
preferred to pass by on the other side when any 
thing controversial came within sight and there 
was a chance of a row As an example optics 
which is an amenable subject, gets a whole part 
while sound which is also physics, but not amen 
ible receives only a usual refennee and in the 
chipter on the atmospheric circulation on the 
question of what actu^ly steers the wind, a good 
deal of space is given to discussion of the de 
flection due to the earths rot ition and change 
of velocity with latitude which is true enough 
in the vague sense that it supposes the air to be 
free to find its path under no forces or with 
out constraint We should prclcr to start with 
the fact that in actual practice wind is never free 
from the constraint of the distribution of pres 
sure Some meteorologists still require to realise 
that if It were not for a certain suitable constraint 
a tram that started due north from New Orleans 
would presently find itself running into the Allan 
tic Ocean at a speed of a hundred or two hundred 
miles an hour Nobody really expects it to behave 
in that way , the flange sees that it does not no 
more does the wind, pressure takes care that it 
does not Hence the introduction of uncon 
strained motion on the earth s surface requires 
an apologia that is seldom forthcoming 

We should like to pass on to Prof Humphreys 
the remark of a London street arab who found 
us on one occasion hurrying to a cab to reach 
some function that insisted ujion an academic 
robe which we were concealing so far as any 
thing scarlet can be concealed ‘Put it on, sir 
don t be shy " We share the feeling and appre 
date the dilemma, but we feel sure that if 
Prof Humphreys were less afraid of saying some 
thing that his academic colleagues might criticise 
he could render great service to the difficult science 
of meteorology, even if the critics were correct 
Although ultimately the physics of the air is the 
same as that in the laboratory, the physical prob 
lems of the atmosphere require special intellectual 
tools for their solution, and the use of new tools 


pf Prof Humphreys s work, and is a rather dis requires courage One can, of course, keep put of 
appointing feature of the bixik One forms the ' range of reproach for unorthodoxy or mispon 
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cepboQ wben treating the questions that really 
move the meteorological world, but it is not so 
helpful as the bolder course What we should 
like to know is almost as important to a subject 
as what we do know beyond dispute 

It IS only when we reach part iv — ‘Factors of 
Climatic Control ” — that the author becomes 
really argumentative, and thereby most interest 
ing, in suggesting and endeavouring to demon 
strate that dust projected into the stratosphere 
by volcanoes is the effiaent cause of prolonged 
changes of temperature that express themselves 
in chmatic changes, after examining and rejecting 
all the other explanations which have been pro 
posed On reaching those chapters we feel once 
more in the fresh, free air, and the solicitude for 
the academic robe is disregarded The oppres 
Sion of the four walls of the laboratory vanishes 
There is a sense of relief when the author boldly 
calculates the ntcs of fall of dust under Stokes s 
law without taking account of the counteracting 
influence of eddy motion which is so potent 
throughout the atmosphere in keeping solid and 
liquid particles in suspension It would tax our 
space too much to consider why the stratosphere 
m particular should have to carry this additional 
burden but the whole subject is full of interest, 
and now that he has taken off the academic gloves 
ind faced so controversial a question as the cause 
of the Ice age we look to Prof Humphreys to 
let us have his views about various problems of 
the arculation of the atmosphere in general, and 
of cyclonic circulations in particular to which 
in the past the meteorologists of the United 
States have made some notsble contributions 
which might now be reviewed and perhaps re 
vised Meanwhile he deserves our hearty thanks 
for a very useful and handy book of reference 
indispiensable for the meteorological library 
Napieb Shaw 


New American Textbooks of Botany 

(i) General Botany for Universities and Colleges 
By Prof Hiram D Densmore Pp xii + 459 
(Boston and London Ginn and Co , 1920 ) 
i2s 6 d net 

(a) Laboratory and Field Exercises for General 
Botany ’ By Prof Hiram D Densmore 
Pp viii+199 (Boston and London Ginn and 
Co , 1920 ) -ji gd net 

(0 r^ROF DENSMORE’S avowed intention is 
A to “furnish both student and instructor 
Ufith a helpful and connected statement of the more 
important facts and prinoples of modem bbtany “ 
It is but rarely that an elementary textbook meets 
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the requirements of teacher and student in equal 
degree, in striving after this ideal. Prof Densmore 
has, one fears, fallen between two stools For 
the student the statement is not suffiaently con 
nected, and the teacher of university grade should 
not require help in regard to such elementary 
matter as Alls the bulk of this book 

The discontinuous character of the text is ag 
gravated by a noticeable lack of balance Thus 
while the structure of stems, leaves, and roots 
IS disposed of in thirty three pages, an equal 
amount of space is devoted to an account of plant- 
breeding nnd evolution, which, moreover, deals 
principally with such modern developments as 
Mendelism and the mutation theory, touching but 
lightly on the more general aspects of evolution 
1 he discussion of floral construction is inadequate 
ind the same remark applies to the chapter on 
fungi which, in addition is badly arranged, and 
gives no clue to the phylogeny of that group, the 
simple classification’' on p 243 being in reality 
no classiflcation at all The author’s didactic 
methods ire often peculiar Growth movements 
are fully discussed before my account has been 
given of growth itself The complex woody 
stem IS described before the simpler herbaceous 
type Part 111 ( Representative families and 
Species of the Spring Flora ) would fit better 
into a book of Nature study than it docs into the 
present volume, where its usefulness is not ap 
parent It is only fair to note that some of the 
foregoing criticisms are repelled in advance in the 
author s preface, where he professes his adherence 
to a biological, economic, and ecological point 
of view in preference to a taxonomic or pbylo 
genetic outlook 

Opinions differ widely as to the best form of 
elementary botanical course, but most teachers 
will agree that it is better to concentrate even 
unduly on one aspect of the science — say, phylo- 
geny, physiology, or even taxonomy — than to 
idopt the kaleidoscopic method favoured by Prof 
Densmore, whose hint as to the lack of interest 
shown by beginning students in most aspects of 
botany (the fortumte exception being “cellular 
biology ) IS significant It is claimed that the 
sections dealing with structure follow the teach 
mgs of the newer anatomy , in the absence of 
a prease definition one is left ih doubt as to how 
far this chim is justified, but the reviewer has 
searched in vain for any important anatomical 
facts or theories which have not figured in our 
elementary text books for many years past No 
mention whatever is made of palasobotanical evi 
dence, which one would naturally expect to have 
ail important bearing on the “newer anatomy ’’ 
There are a number of obvious inaccuraaes 
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which will doubtless disappear in a second edition 
Thus the toadstool in Fig 146 which purports to 
be Amcunxia. mu^cana is clearly a Coprinus, 
Funaria is said to be dioecious, Kerner von 
Manlaun appears as ” Kdrner ” , " Nasturtium 
Tropaeolum” is an unwelcome combmatio nova 
Among good features of the book may be noted 
the section on the seasonal life of certain common 
plants, and the inclusion of Chlamydomonas as 
a type for detailed study Without a first hand 
knowledge of the requirements of American uni- 
versities and colleges, it is difficult to say how 
this book will be received in its own country 
There is not likely to be much demand for it on 
this side of the Atlantic 

(a) The book of practical exercises, though 
open to the same general criticisms as its com 
panion volume, is more satisfactory on the whole 
Some important subjects, such as sieve-tubes, the 
stoma, the ascus, and the angiosptrmic ovule, 
might have been denlt with in more detail 

M D 


Theban Tombs. 

(i) The Tomb of Amenemhet (No 83 ) Copied 
in line and colour by Nina de Cans Davies, 
and with explanatory text by Dr Alan H 
Gardiner (The Theban Tombs Scries First 
and Introductory Memoir ) Pp vii+132 + xlvi 
plates (Published under the auspices of the 
Egypt Exploration Fund ) (London George 
Allen and Unwin, Ltd , 1915 ) 2 guineas 
net 

(a) The Tomb of Antefokcr, I tzter of heso^tris I 
and of his Wife, benet (No 60 ) By N 
de Cans Davies With a chapter by Dr 
Alan H Gardiner (Ihe Theban Tombs Senes 
Second Memoir) Pp 111 + 40 + xlviii plates 
(London George Allen and Unwin, Ltd , 1920 ) 
2 guineas net 

T he importance of the senes of painted tombs 
at Ihebes for the history of civilisation is 
at last being adequately met by publication A 
“ Theban Tombs Series ” has been started by Mr 
Davies and Dr Gardiner with the scrupulously 
accurate copies by Mrs Davies The style is 
adequate to every requirement, without the fastu- 
osity of luxurious book miking The pictures of 
an age that overlaps the most brilliant civilisation 
of prehistoric Europe, about 1500-1200 b c , are 
wo^y of the fullest record thit can be made 
(i) In this volume there is much to illustrate 
Egyptian thought and ideas The conventions of 
the drawing arise from the need for a complete and 
atp0(lite figure of each object, regardless of the 
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limitations of the view of it, if it were not com- 
plete, the magic value of the figure would be im- 
pairnl or lost, and a merely relative view would 
not suffice At first, in the pre-pyramid tunes, the 
paintings of objects were the exact size of the 
object A discussion of the magic value of paint 
ings ends in an open verdict , those entirely hidden 
in the burial chamber could only be magical , while 
biographies and other matter which was prominent 
to the public were memorial The crippling of 
paintings by imperfect figures of noxious animals, 
or erasures of important parts, shows how much 
magic value was considered 1 he eldest son priest 
was effaced, to hinder the value of offerings, the 
eyes of figures were picked out, that they might 
never see again , the drawing of the surveyor s 
measuring rojie was cut across, that he might 
never use it in a future state The whole ritual 
of funeral scenes is discussed here, and also the 
meaning of the constant formula ‘ an offering 
which the king gives ” 1 he likely meaning of this 
is omitted, however, the regular system of food 
rents, or right of hoarding for the king, which 
we find elsewhere, may well have existed in Egypt , 
a later appropriation of this for the service of the 
dead would constitute an offering legally by the 
king 

(2) This volume deals with ilmost the earliest 
painted tomb at Thebes The scenes are the usual 
domestic, hunting, and funeral subjects known 
elsewhere, but many of the phrases of the work 
men are very lifelike The figures of fallow deer 
show how much the desert fauna has changed It 
IS to be hoped that the editors will publish a 
Urge part of the hundred tombs which need their 
care W M I lindfks Petrie 


Our Bookshelf. 

Hittite Seals With Particular Reference to the 
Ashmolean Collection By D G Hogarth 
Pp X1+108 + X plates (Oxford At the 
Clarendon Press, 1930 ) 3I 135 6d net 
Ihe opening out of the history of man during the 
last thirty years has been quite as surprising as 
the growth of other branches of science In place 
of trying to extract some further ideas from the 
ragged relics of literature, we have learned how 
to understand a civilisation without any intelligible 
documents, and to place the remains of it in order 
so as to show its abilities and to tell its course 
The volume here noted deals with a branch of the 
Hittite work which has a wide historical interest, 
for the small seals are distinctive in their styles, 
and serve to show connections with work in other 
lands, they also were readily carried to other 
countries, and thus are links with neighbouring 
civilisations 

Mr Hogarth has a dose knowledge of the 
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region involved He outlines the periods of 
Hittite history, and the various movements of 
peoples connected with it from 2000 to 600 b c , 
in a masterly summary, which is very necessary 
for ethnological study He then details the varied 
forms of the seals, and the subjects of the 33s 
specimens in the fine collotype plates The classt 
hcation by periods is the fruit of the work It 
IS notable that the button badges of the Syrian 
invaders of Egypt (Sixth to Tenth Dynasties) 
and the labyrinth and frets of foreign origin 
(Sixth to Seventeenth Dynasties) seem to 
have been over and past before the rise of 
Hittite styles The doubt (p 23) as to the 
early use of the wheel in gem engraving is settled 
by work in Fgypt so far back as the Heventh 
Dynasty The volume has the noble traditions of 
the Clarendon Press but cm students afford to 
support bibliophily as well as archaeology in these 
times? 

Zoomtkrotechmk Em IVegwetser fur Zoologen 
und Anatomen By Prof Paul Msyer (Ssmm 
lung n iturwisscnschaftlicher Praktika Band ix ) 
Pp vii+Si6 (Berlin Gebruder Borntraegcr, 
1920 ) 64 marks 

The treatment of the subject of zoological tech 
nique in this book follows closely the lines of Lee 
and Ma> cr s well known Orundzuge der mikro 
skopischcn Tcchnik the last (fourth) edition of 
which was issued in igio indeed the present 
volume may be regarded as the new edition of that 
work 

In the first seventeen chapters directions are 
given for various methods of killing fixing 
hardening staining injecting embedding and 
sectioning organisms and tissues for mounting 
whole specimens and sections snd for decalcifica- 
tion The six remaining chapters deal with the 
technique of the cell of eggs embrjos and larvs 
and With histological methods for vertebrates and 
invertebrates In a number of cases the account 
of a method is too short to be n reil guide and 
the resder is referred rather too often to Lee 
md Mayer or to some other book for details 
which he might reasonably expect to find m this 
volume For instance in a book intended for 
anitomists instructions should have been given 
for making up Kaiserling s solution but instead 
there is i reference to Lee and Mayer A 
number of methods which would have been useful 
to zoologists have not received notice — e g 
method^ for the culture of tissue and of Protozoa, 
the employment of iodine solution during the ex 
amination of intestinal amcebse and the examina 
tion and staining of spirochmtcs But the omis 
sions are relatively few, and the veteran professor 
IS to be congratulated on the issue of this useful 
guide to wluch he has added an excellent index 

Meteorological Office — Air Ministry British 
Rainfall 1919 Pp xxviii + 268 (London 
H M S O , 1920 ) 125 6d net 
A^ a consequence of the absorption of the 
British Ramf'ill Organization by the Meteorologi- 
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cal Office this volume is for the first time printed 
by the Stationery Office and issued as a Gov 
ernment publicition It contains a preface by 
Sir Napier Sh iw and in introductory chapter by 
Mr Carle Salter both dealing with the change of 
responsibility Ihe work is divided into four 
parts 1* irt i refers chiefly to organisation 
Part 11 gives details as to ev iporation and per 
eolation in 1919 and as to the distribution of rain 
fill in time embracing wet spells md droughts 
also monthly ind yeaily rainfall tables at 348 
stat ons in the British Isles together with monthly 
rainfall maps and a second monthly map showing 
the percentage of aver-ige fall and dat i of the 
seasonal rainfall of 1918-19 

Pirt 111 contains i general tiblc of total run 
fall in 1919 it 4893 stations in Great Bntain and 
Ireland Part iv has an irticle on the effect of 
rainf ill on the saturation level in the chalk at 
Chilgrove West Sussex from 1836 to 1919 bv 
Mr D Halton ihomson also an article on the 
exposure of ram gauges b> Mr M dc Carle S 
Siltir which should be read by all rainfall 
obsirvcrs Ihcre arc manv features not ordi 
nirily rccagi ised especially the exposure 
during the winter months wl cn higher winds art 
exptr enetd than during the summer months the 
wind causing a f ictor detrimental to the correct 
measurement and calling for rare in the position 
of the gauge so as to safeguard it against over 
exposure and to ivoid defects due to wind eddies 
C H 

British Plants Their Biology and Ecology By 
J F Bevis and H J Jeffrey Second edition 
revised and enlarged Ip xii+346 (London 
Methuen and Co I td ig’o ) 7s bd 
Thb revised and enlarged edition of British 
Plants provides a most useful handbook on 
general ecology not only for the trained botanist, 
but also for the general reader who is interested 
in plant life The outlines of the subjects are 
sketched in a suggestive manner with a minimum 
of technicalities and suificic it general morphology 
IS included to make the matters clear to the non 
botanist The first part of the book deals with 
environment and its influence on vegetation, 
the effects of climate, water, and soil receiving 
special attention The second part gives general 
biological information, the section on the defensive 
equipment of plants gathering together a good 
deal of scattered knowledge The last p irt treats 
of the evolution and present distribution of the 
British flora and though one mav join issue with 
the authors on certain points of detail, the broad 
outlines arc clcarlv presented 

The book is fully illustrated, though some of 
the plant drawings would bear improvement — e g 
the underground rhizomes of couch grass and 
mint which lack distinctiveness and clearness 
The authors are to be congratulated on bringing 
up to date a work which puts forward ecological 
matters in such a simple and attractive stvle 

I WEB 
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Letters to the Editor. 

like Editor does not hold himself retponttbU for o^ntom 
expressed by hts eotreipondenU Neither can he undertake 
to return or to correspond With the tenters of rejected 
manutcnplt intended for this or any other part of Natur« 
No notice ts taken of anonymous communications J 

The IntenwtMMd ReMareh Oomml 

Ihe Ksue of the lanes pubhahid on March 8 con 
tains an article hfidtd The Prot,rcss of Science 
Revolt against Super Organisation A few words of 
lomment ire necissary though the task ts disagree 
able owing to the general tenor of the article, which 
in parts is frankly ibusive ind in others misleading 
Its chief invcclivi is directed igainst the Intcrnation il 
Research Council Ihis irtording to the author is 
to ^ the supreiTu body in all the affurs of science 
ind he follows up this product of his ini iginition by 
numerating in tin same sentence the nvowed objects 
of the Intern'd ion il Res* irch Council placing a pur 
invention of his own in juxtaposition to the ac tu d 
functions of the liody concerned so is to leave the 
impression that both have equal authority 
Ihe International Research Council was f unded in 
the first instance through the action of the Roval 
Society and the Academies of Pans Italy Brussels 
and Wishington Its object was to reorganise inter 
national work which had come lo a standstill through 
the war in 1 to extend it where foun 1 d sir ill The 
question as to the time at which foimer enemy 
countries should h admitted is a matter for argu 
ment and it ma\ b the policy cf th limes lo urge 
their immidiite inclusion m the intertsls of the 
general peace of th world Recent incidents at a 
meeting in Pans it which a German professor took 
part do not confirm this view but the question has 
reallv nothing to do with the purpose which the 
article pretends to discuss It should not be for 
gotten however th t i friendly person il intercourse 
is an essential condit on of the success of intc i national 
conferences This is recognised by the countries 
neutral during the war which have nearly ill accepted 
the inyitation of the International Research roiincil 
to take part m this common enterprise 
The International Research Council has imtuled 
the formation of unions for the conduct of scientific 
work In the subjects of astronomy geodesy and 
geophysics and chemistry such unions are actually at 
work and two others haye been formed Once an 
international union is established it becomes auto 
nomous, and conducts its work without interference 
from the International Research Council except in a 
few matters m which a common policy is desirable 
Everyone knows that the decisions of an interna 
tional conference ore only advisory and have no 
binding force on the sejiarato countries Representa 
tivea taking part in the conference report to the home 
authorities concerned who act as they think fit 
accepting, no doubt in general such recommendations 
as have secured practical unanimity At a recent 
meeting m Brussels certain countries desired to 
initiate the formation of an International Union of 
Biology and their representatives tentatively drew up 
some statutes These were submitted to a competent 
body in this country which reported unfavourably and 
them the matter ends so far as Great Britain is con 
cemed This does not of course prevent France, 
Italy the United States and other countries from 
forming a Union of Biology if they wish 1 
fail to understand where the grievance of the Times 
comes in Arthur Schustkr 

General Secretary of the International 
Research Council 
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Tht OomtitMtioii of the AMudi Mtttta. 

In a recent letter (Naturs, February 04, p Sa?) 
attention was dvected to positive rays of metallic 
elements generated by means of a heated anode b\ 
which lithium (atomic weight 694) was demonstrated 
to contain two isotopes 6 and 7 The mass spectro 
graph has now been successfully applied to the analyst', 
of these rays and the investigation thereby extended 
to the heavier members of the group 
The method jiresents some peculiar teehnieal diffi 
cutties, and the intensity of the lines yielded is ver 
poor in comparison with that of the gas * lines pro 
duced by the ordinary discharge tube On the other 
hind tho irrangcment is such that none of these 
ordinary gas lines appear at all so that any Ime 
however faint if satisfactorily confirmed by repcti 
lions with different fields is conclusive evidence of 
the presence of metallic atoms of corresponding mass 
in the salt employed on the heated inode 
Sodium (atomic weight 2300) is the easiest metal 
to deil with Its mass speitrum tonsists of a singl 
line only From the known values of the fields em 
ployed this line is in the jiosition txpiited from th 
atomic weight it is then fore assumed to be exactl 
23 and us<^ is 1 standard companson line 

Potassium (itomic weight jjio) gives 1 strong lin 
at 30 ind i very wed compannn it 41 These 
1 gures ar integers within it out a qu 11 ter f 1 unit 
whin compar (I with sodium 2 j Th rel itivo iiiti nsi 
ties cf the I n s aie not in nsisl iii with the aceepted 
atonii we ght Pot is um th i f r j r hablv consist 
of two isotopes 30 and 41 
Rubidium (atomic weight S4 44) givi s t \ > lines tw 
units apirt of relatiie intensity lout j to 1 Com 
pirison with the potassium 1 ne j) gives these th 
masses 84 and 87 I > within i fraction of i unit A 
these valu s arc in ix illcnt agrcinicnt with th 
accepted atomic weight thi) miv be lal cn provi 
sionallv at le ist as the w< ights f the two isotopi 
constituents of rubidium 

The miss spectra obtained from exsium (atomi 
weight 13281) have so far exhibited only one line 
which when measured against the rubidium lines 
indicates a mass 133 The inhnsitv of this line leaves 
luueh to be d sired but it is suffiei nl to point to th 
conclusion that if as the atomic weight would leid 
one to expect another isotope of I'usium exists it is 
present in proportions of less than 3 p r cent 

r W \siON 

Cavendish Liboratory M ireh 12 


Th* DeMgnation of Vitammes 

1 1 IS often said that a rose by any i ther name, would 
smell as sweet but in chemistry this is not the case 
the name is of consequence and the choice limited 
I am glad that Prof Liversidge takes exception in 
Natirk of March 10 to the sufficiency of the sug 
gested dropping of the e from vitamine ’’—the 
sting is still left in the amin ’ tail , moreover, the 
word thould be got nd of altogether as it is but a 
monument of a gross experimental blunder 

In my early days one of the most valuable lessons 
I learnt was from the late Prof A W Williamson 
one of the keenest intellects of his day among 
chemists He always insisted that we did well to 
use non-committal names— names which did not give 
expression to a view open to question but were simply 
descriptive of some recognisable character in no way 
open to doubt No better illustration can be given 
than the use of the name ‘carbamide” for urei 
actually enforced bv the Chemical Society “Urea 
IS noncommittal but absolutely significant of the 
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orif^n of the substance, nothing more, carbamide 
18 suggestive of a paiticular structure, of a view 
which, so long as I can remember, has not been in 
accordance with the facts and is now, I suppose, 
fairly generally abandoned, though the error is still 
perpetuated in the text books — but one of the main 
purposes text books serve is the perpt lu ition of error 
Other cases might be quoted, time wss when con 
stitutions were settled on piper ind not i few 
names an survivtls of the prictioe 

In 1 coursic of Cantor hituri s on too<l Problems 
which I give in M i\ iqiq, 1 suggested llu use of 
the term idvitint ’ in phit of vitimine \ word 
of good riang, its meaning is clear and will bt 
obvious to most the substances it is mttnded to 
cover are nccessarv to life ind w» inn is will s»v 
so though wi ha\c not tlie faintest idea what thc\ 
are TTrnrv I Armsironc 


Relativity and the Veloeity of Ught 

Mr llsRTRiM s cMillcnt letter on p 42 of Nmai 
of Much lo has done good service in cxtri ting an 
explanation from Dr Jems, but thi litter will foi 
give my s lying tint his positu n is not tic 11 vet it 
least nut eltar to m Brief 1 > thus 

(fl) If wt ire ible to lompirc the vcUiiti s of twe 
single light jiiuintvs oni of whiih inn he u id 1 
normal eoiiditiuns ind therefore 1 nown surilv w 
have d Itrmincd the other 

(b) I c mnot sie tint M ijci ini s mt nsimg i\u ri 
ments prove more thin th it th prepigition cf light 
has the c h It lelrristies of wave vnd not projectile 
motion 

(c) 1 idiim Di Je mss equitions (1) ( ) ml (^) 

but 1 nil see no meiit m iftcrw 1 ds uitrcKlucing t 
If they ire tin for all re i son 1 hie v dues ef 11 what 
more is ,,aiiiid hv willing 11+1 insir id of « ■* \ie thev 
not Ih sime thing'' Oiivu 1 01 e ^ 


The Peltier Effect and laiw-tenqierature Researoh 

1 ROM ceitain considerations emphasised by me m 
tlic Phil Jfug foi Dee c mbit (Supplement) ibyb 
espeeiallv § 33 ser V vol n p 53M ibout true 
contact I m f 1 loncUidtd that such forces vu inti 
imtcly conncited with i lee tried resistance good con 
doctors fail to get a grip on the elec trie ity so as to 
propel It effectively while the grip of insulators is 
tremendous Consequently it is probable that it any 
temperature at which electric resist ince ceases the 
Peltier effect will ceasi dso Olivfr Iodcv 


The Nature of the Bmulsoid OoHwd SUto 


cinulsuid systems must cxpliin vvh) sodium oleate 
forms sols ind gels with water whcieis aluminium 
oleate dois so with benzene 

ihe thcKirv of muellir orieiuitiuii supported bj 
MeBiiii ippeais to sulf i in this uspcct, that th 
mil die puslulited is ilrciiv a micro-colloi 1 
system ind ihc colloid propcitics uc die idy present 
in the micelle \ consistent the irv of cmulsoids 
must net Old) be m agi cmciit both with the physic d 
propirti s (viscositv of sols g 1 lion cl isUcily of 
gels, hvstcicsis etc ) and with th f ids s to dicmic d 
constitutiein (pulv s ice h in It dm 11 In if starches ind 
eellulos s polviR jilidc i h 11 ict r of pr tcins, fattv 
itid sdts for soips etc ) but it li iild al\o shot 
tin /ilnM al pnpirti hiihptin, fr m th ihcmtcal 
i.tiiipj III II and c jtii tit III ion If cclour cud selective 
ibsorpticn How fioni chemu d icmposition md con 
stiluiion th n ipjM irs n> icisin vvhv coin sie n mil 
sd ctivi idsorplion should not tie si ilse Ihc sug 
gtsiicn vvhidi 1 pul foiw ltd w is stated is follows (lo 
it p 4'*) Such gels (he it n v isible) not ioi„ulc 
miv be imigined is verv tenuous well wot ks ot 
foim the mesh 01 wills ef whi h irc very prob iblv 

sub 111 ill 1 ul II in dime nsions or tin whole mass i f 

th nlloids ferms in moleiule unif irmly dispers d 
thnu„li ind putidlv dissolving the solvint Hv 
I iitiillv 1 mean Ihit onlv pul f th molecule of 

III imuls id IS consoluli with Ih solvent 01 dis 

I pci., nt wild 111 I tiK I ])ut of It IS msilublc an I 
Its It nis t 111 t i nit foi mu., mi ii^id ft ime 
vvorl 

I Ih hvp th SI prejes 1 diM 11 t 1 giid micellar 
on ul iti 11 (ml nil u lien) as primirilv lesponsibk 
I foi mulsoid sals in I gels but 1 illicr submoicculir 
(cm u uisinol ulu) m nlali n if 1 Imitc Horn groups 
ntiidv in the sense of the theory of moleculai 
crientilion due to strut lur prcpised foi suifiic md 
Intel fl III I nsie n ph 11 in ni bv \\ B H irelv (Pro 
k V S vd IwvM \ p lile lqi2) J I ingmu 
(foul 11 \mei ( hem S c vol wvvii p 2 i iqib 
tin I vol x\M\ p ih4S iqi;) and \V Harkins 

(Journ \niet ( h m Soi vol \\\i\ pp ts 4 'if'd 
441 iqiy) 

live .genesis of a micdli is plui imnli i ul ir unit of 
I lolloil svst ill mil b ii.,irdLl as a consequence 
of eqiiilibiiuni iisuallv iniimpliU iKiwiin homo 
eh mic d sclution fe i s and hctcreKhcmical forces 
the former l<iidin„ I elissoeiil md d compose the 
li mu il inol ul tiu I liter r sisting deromposition 
In the case of proteins Ihe most iiiobiblc general 
tvpi cf linl agi uiording lo 11 \ Plimmer 

( thcmical C onstitulie n of the Ptoleins pirt 11 
p ••) IS of the form 

NH CHRCO(\H CIlRLO’i NM CHR 

coon 


Ihe publication in the IransaeUons of the Chemical 
Society for December last of the latest of the ex> 
tremefy valuable and interesting investigations bv 
Prof J W McBain and his emiaborators on soap 
solutions leads me to direct attention to a hypothesis 
as to the nature of the emulsoid colloid state which 
1 have briefly indicated in a technological paper on 
Colloidal Fuels ’ (Journ Ind En^ Cnem , vol xiii . 
p 37, iqai) The stabilising colloids used in these 
fuels belong to a class of bodies forming emulsoid 
sols and gels in tiotuoqueous systems e g in hydro- 
carbon oils Ihe parallelism between certain such 
non-aqueous systems and aqueous emulsoids has 
struck many ouervers (notably M Fischer) and caused 
considerable doubt as to the validity of the apphea 
tion of ionisation theories to the emulsoid colloids 
f crtainly it would appear that anv theofv of the 
NO 2681, VOI 107] 


where n icfers to the degree of polypeptide eondensa- 
tion md R is an ilkyl or other substituent group 
On the h)pothesis suggested hero we may, impcr 
fectl) represent the recLslribution of this In the 
presence of water for the polypeptide chain by 


-N 

X 


Vh. 
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In thib the arrows indicate the direition of an 
inui(;ined plane or intra-molccutar^inlerf ice t separa- 
ting the hvdrophile groups , which are con 

O h 

solute with water (in virtue of residual affinities tend 
ing to complete the amino and Ciirboxyl groups), /rom 
the hydrophobe or hydrocarbon groups — LHK Not 
only in one and the same protein molecule, but aUo 
to a variable exunt between molecules, we may admit 
that this primary orient ition leads to mutual attrae 
tion between water-soluble and water insoluble groups 
respectively Without mv actual cleavige of the 
molecule, we have oneiiution and a stratichemical 
field of forte which is of a similar character, in 
essence, to crystallisation, but lesults in ineompic'te 
instead of complete equilibrium I he hydrocarbon or 
lipoid atom groups will approach the fluid on the 
solid state aetording to molecular weights and con 
stitution, heme the s\stem miy be likened, in one 
aspect to a sub molecular emulsion, the lipoid groups 
tending to form interconnected sheets of atom groups 
necessarily permeible to watier and wtUr solutes 
although meehanicallv develop ng a stress resisting 
rupture in virtue of the fields of attriction and repul 
Sion induced The mitelles arc the smallest pluri 
molecular units thus built up 

Applied to soips we have smiilirlv a mutual attrae 
tion and solution of thi hydrocarbon portions of the 
fatty and radicles without ckivige from the water 
soluble portion whu h dissolves and ionises The pas 
sage of ionised micelles through the open network 
of the gel as freely ns through the sol (Laing md 
McBain loc at p 1519) af^iears quite con»stent 
with the hypothesis now suggested Further the 
form of the micellar aggregates — strings sheets 
networks of molecules will on this view be a func 
tion of the original molecular constitution operating 
through intramolecular orient Ui n ind midified by 
ionisation and tautomerism where these occur I he 
quasi-solubility in water of sodium etc soaps being 
associated with ionisation passes to insolubility in 
water with the non-ionising cah lum iluminium iron 
etc sopps when the solubility of Ihe fatty acid por 
tion (or hydrocarbon group) becomes dominant and 
soap sols in non aqueous solvents result The stiffening 
to gels here with increased concentration and lowered 
temperature may be due to onentation of both the 
hydrocarbon and the metallic residues respectively of 
the latter either directlv or as osides these being solids 
at such temperatures 

In general it is submitted that the present hvpo 
thesis gives a more generalised basis of explanation 
of what McBain regirds as not vet explained ’ (I>r 
ett n H18) V17 the stable existence of any col 
loidal aggregate ’ S F Shfcpard 

Research I aboratorv Fastm<tn Kodak Co 
Rochester N Y January 18 


Through the kindness of the Fditor I have been 
ven an opportunity of commenting upon the specu 
tions advanced bv Dr S E Sheppard in the fore 
going interesting letter 

It IS evident from reference to his paper in the 
Journal of Industrial and hngtnrertng Chematry that 
Dr Sheppard is templed to diveri*c from the views 
of nearly all who have studied the properties of sus 
pensoid colloids such as fine suspensions of particles 
of gold in water, and to regard these as being merely 
pseudo colloids In his opinion a irUv made from 
gelatin protein starch or soap would be the tvpical 
colloid dius reverhng to Graham’s conception that 
NO» 2681, VO- 107] 


It u the bubslance, and not the phyucal »tate of sub- 
division, that makes a colloid 
It lb impobbible to exclude lonibation hypotheses 
from colloid chemistry now that it hab been demon 
btrated that boapb in colloidal form are excellent con- 
ductors \t the same time we are quite clear that 
a theory of gelb cannot depend upon lonibation pheno- 
mena since gels occur in non aqueous bolventb which 
pobhcbb no meaburable conductivity 

It IS difficult to understand exactly what is meant 
by some of the technical termb used or coined without 
dehnition but apparently Dr Sheppard s conception 
of a stable colloid is a substance which coniainb atoms 
or atomic groupings, commonly found m chemicals 
which are insoluble in the solvent under dibcusbion 
For example, in aqueous sodium palmitate the long 
piriffin chain is regarded as being in itself insoluble 
in water, in contradistinction to the sodium atoms 
md ions This is considered to result in 1 tendency 
for these hydrocirbon chains throughout the solution 
to become linked to each other through the residual 
affinity of the par iflin part of the molecule to form 
sheets of molcculir network co-extensive with the 
solution The sodium end of each molecule is 
regarded is dissolved md subject to ionisation 
Ihis tonipplitn IS sufficiinlly elistic to conform 
to m tny of the ficts but surely such 1 word is dis 
solved loses Its signihe nice when ipplied to 1 
solution in which both undissolved and dis 
solved pirts of the mikiule are present in a state 
of molecular subdivision Ihus in the case of an 
iqueous solution in which gold is present m the form 
of single itoms — a cise which his been verv nearly 
realised — the gold would not be rcgirded is dissolved 
in the water since gold ind water ire hetero 
ihemic d Ihe modern or current onicption is cer 
tiinlv that this would be i true solution of gold 
ilthough highly supersaturated It is evident that 
the difference is one of words, and not of scientific 
fict 

Agiin it would be difficult to expliin on Dr Shep- 
pirds conception the existence of gels such is that 
of rubber in benzene in which surelv every pirt of 
the hydrocarbon must be considered potenti illy soluble 
or consolute with benzene Further on whit 
chemi al grounds could one predi t the formation of 
a gel of cidmium in alcohol? 

I cannot but feel thit even this conception of con 
tinuous open molecular network as constituting the 
tvpicil colloid still Icives unexplained the stible exist 
ence of the colloid il iggrcgites of sols is distin 
guishcd from gels In the case of an ordinary soip 
solution or sol for eximple jierfect reycrsible equili 
brium prevails and vet the soip den's not exist as 
1 continuous semi rigid framework nor vet is 
single independent molecules — that is is crystalloid — 
since when in the litter condition it exhibits familiar 
crystalloidal properties such as osmotic activity 
Hence our conclusion is that the soap is largely in the 
form of particles each in aggregation of large 
numbers of molecules Miss Laing found that there 
IS 1 very ready change from sol to gel without altera- 
tion of either conductivity or osmotic activity We 
seem forced therefore to conclude thit the gel is 
built up from the same colloidal particles as the sol 
Similarly In Svedberg s eximple of c idmium or 
cadmium oxide in alcohol which at rest forms a jelly 
but on stirring reverts to a fluid sol the colloidal 
particles of the sol must undoubtedly be those of the 
gel also In this case the Individual colloidal particles 
are presumiblv crystalline in analogy with the experi 
mental results recently obtained in Sherrer’s X riv 
investigations 
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On the other hand such tolloidk as gelaUn have 
not indicated any regular pattern when examined by 
Xrayb A fully develtped network of oriented mole 
Lules buch ab Dr Sheppard dcbcnheb should give 
indications analogous to a crystalline structure when 
thus examined 1 his X ray method of investigation 
lb being applied m another department of the Uni 
versity of Bristol to the varioub forms of soap solu 
tions It lb hoped also to obtain fresh light on the 
oblem by the experiments now being carried out by 
ibs I aing on the conduction of continuous current 
through soap jellies 

Dr Sheppard s demand that any consistent 
theory of colloids should permit of the deduction of 
all the physical properties from the chemical formula 
alone appears to over estimate the extent to which 
the manifold physical properties of gold and silver 
sols of different ae^ees of subdivision and ccluur can 
be deduced merely from the knowledge of the 
chemical formulae of the metals In conclusi n I 
think hts idea is at present too vague and not 
sufhiiently in accord with such facts as those men 
tinned to be likely to prove more fruitful than the one 
It seeks to replace incomplete as the latter is in the 
absence of further experiment 

Jamfs V/ McBaik 

The Chemical Department University of 
Bristol February 24 


TIm ProdiMtion of Lmiig OfaiveHiiui Zooidt m Winter 
by Ixpenment 

In a recent publication ( Sea temperature Breed 
ing and Distribution in M irine Animals Journ 
Mar Biol Assoc vol xii No a p 351) the present 
writer showed that there was every reason to believe 
that the hibernation phenomena in many marine 
inimals are purely temperature effects In order to 
test this view the positions of sixteen good colonies 
of the beautiful Ascidian Clavellttui lepadtformn 
were marked on September i 1920 on the wcxiden 
piles of the West Wharf, Great Western Docks 
Millbay Plymouth Ihis Ascidian usually appears 
on these piles about the end of May and dies down 
about the end of O tober and h is ni v r been recorded 
in winter On SeptemVe 15 and 30 the piles 
were again visited and a record w is made of those 
colonics which had survived the m irking The posi 
tions of the colonics were found to be shown effee 
tively by three long wire nails driv n into the piles 
on the outside of the colonies at the apices of 
imaginary triangles On tebruary 23 last the labora 
tory collator Mr Wm Searle who assisted in the 
marking of the colonies visited the pile s at the West 
Wharf and took careful scrapings between the nails 
marking the positions where Clavellma colonics wer 
seen in September 1920 

The material obtained remained in the collecting 
honey-jars on the floor of the laboratory until 8 pm 
of February 24 It was then examined and anvthing 
like a resting stage of an Ascidian was picked out 
cleaned a little and transferred to clean water in a 
glass dish On February 25 at noon thi material 
was put into a warm room at a temperature of about 
61“ F and distributed in a number of fitter bowls 
in ordinary t ink water passed through a Bcrkcfeldt 
filter 

Little attention was given to the bowls beyond 
changing the water on February 28 until March i 
when a distinct Clavellma zootd was found in one 
dish and a bud in another From that date onwards 
the number of zooids and buds has increased and at 
the latest observation made on March 8 there were 
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twelve living zooids or well developed buds and two 
well-developed zooids had been preserved hrom the 
beginning of the experiment to March i the tern 
peraturc did nit fall bekw bo'’ h ind from an 
inspection of the thermograph records the mean tern 
perature of the room is seen to be very nearly bi° h 
probably the mean temperature of the water m the 
dishes would be slightly lower Since March 1 the 
mean temperature of the room and water has been 
slightly higher 

it IS th ref ore highly probable that the awakening 
if Clavellma from the resting stage is a pure tern 
perature effect In this experiment tank water was 
deliberately used and it is cons dered highly improb 
abl thit this w itrr can be regarded as biologically 
better th 1 the water now surrounding the steeping 
stages of Clave lima in the sea There remains there 
fore onlj the presence or absence of some recondite 
hen al omj lc\ in ihi wat r as a piss blc factor 
m aiding in the awal enmg of this ^stidian The 
cMstcnce of suth i mplex s luwevtr not 
reg irded is prob ible 

Driesch has shown that Clav lima rcgenrrites lost 
I its with facility and that starving or foul water 
will also cause this Ascid an li ibsorl all Us organs 
and pass into an undifferentiated condition It 
would appeir however that none of these factors 
iperite during the period of hibernation since the 
water at the W est Wharf is undoubtedly more foul 
dur ng the period when Clavellma flourishes than 
when It passes into and remains m the resting condi 
tioii ind similar \s idians in the same locality feed 
ind grow during the winter Other forms which feed 
m the same wav and probably on the sime kinds of 
fcod as Clavellma also flourish ind grow in the 
same situation in winter 

It would therefore seem that vanations in tern 
perature are the normal stimuli for development and 
differentiation m Clavellma and the determination 
of the actual point m temperature at which tnese 
hanges occur should afford 1 useful clue in attacking 
the question of the underlying chcmico physical 
changes 

The winter resting stages of Clivellmi re very 
simple bodies the) are flattened expansions of trans 
parent gelatinous material (tunicin) with a mam 
millatcd surface containing i core of epaqu vellow 
tissue — apparently undifmrentiated — which shows 
mammillations corresponding to those in the gela 
t nous coat In the development of the /ooids the 
n immillations swell and a core of t ssue extends into 
th swelling The bud thus formed increases m size 
an 1 differentiates into the zooid J H Orton 

The I aboratorv Hie Hoe Plymouth 
Mirch 9 


Tha ■lemMtary Particle of Positive Eleetnotty 

Kfgardino the suggestions for the name of the 
Hydrogen nucleus made b) Prof Soddy ^aturf 
D ecember 16 1920 p 50a) and Dr Fndeaux 

(Naturb December 30 1920 p 567) it would seem 
to be better to use the term nvdron insteid of 
hydtion as being shorter and more euphonious 
It may be recalled that the late I ord Kelvin used 
himself and tried in v im to induce others to use 
the term electrion instead of electron At this 
late date it seems quite unnecessary to insist on the 
retention of the extra syllable simply to have the word 
ion retained in the longer term unless for the sake 
of cuphonv as in thermion 

Andrfw H Patterson 
Universitv of North Carolina February 19 



76 


NJTVRE 


[March 17, 1931 


New Studies of Sun-flshes made durinff tiie ‘'Dsns" Expedition, xpao. 

By Dr. Johs. Schmidt, Carlsberg Laboratory, Copenhagen. 


[The Dana is a four-masted motor schooner of 
»o tons, beIonjgln|r to the East Asiatic Company of 
Copenhagen. His Excellency H. N. Andersen, direc- 
tor of the company, generously placed this vessel at 
the disposal of the Danish Committee for the Study 
of the Sea for a cruise in the Atlantic.] 

T he sun-fishes (Mola and Ranzania) are un- 
doubtedly among the most remarkable 
creatures which inhabit the oceans. By their 
peculiar shape, altogether unlike what we are 
accustomed to find in fishes (Figs. 1-3), their 
divergence in point of internal structure, and the 
considerable size which the best-known species 
attains, they have from ancient times attracted 
the attention of naturalists. 



Two species were known with certainty to occur 
in the North Atlantic: the short sun-nsh (Mola 
rotunda, r<ig. 1) and the oblong sun-fish (Jlatt- 
sama truncata. Fig. 2). To these I am now able 
to add a third : Mola lanceolata (Fig. 3), a form 
the specific value of which has been questioned 
by recent authors Though related to Mola 
rotunda, it is doubtless a distinct species, differing 
by the pointed tail and the number of fin-rays, 
as well as by several larval characters. 

The oblong sun-fish attains a length of only 
two or three feet ; the short sun-fish, on the other 
hand, is known to have reached a lengfth of eight 
to ten feet or more, and a weight of more than a 
ton. It is thus one of the giants of the ocean. 
That the sun-fishes also possess gigantic strength 
IS evident from a report of one of the Prince of 
NO- 2681, VOL. I 07 l 


Monaco's cruises in the Atlantic with the yacht 
HtrondeUe, where we read that a large specimen 
— ^the same as that represented in Fig. ^whkh 
was harpooned from a boat sent out from the 
yacht, almost pulled the boat under in its struggles 



to escape. The sun-fish owes its strength to the 
powerful development of the muscles controlling 
the two large vertical fins (the dorsal and anal, 
shown in Fig. i). On the other hand, the muscles 
generally composing the greater part of the body 



ria J -Mrim ImncnM*, « Mpaam rtlatwl to tho •heit wn CiIl bat diSbr 
lilt bjr the poinled lul Lwtth, ■ motm, woight, 185 kilo* (Proa 
tho pnaco it tf oaaco ) 


in a fish, the great lateral muscles, are rudi- 
mentary in the sun-fish. 

The short sun-fish (AfoZa rotunda) occurs com- 
paratively frequently off the coasts of Western 
and Northern Europe, near the British Isles more 
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espcaally in the summer, and in Danish waters 
dunnff autumn , it has also been found near Iceland 
and 3 s. the northernmost coast of Norway (about 
latitude 70° N ) It i& thus not difficult to pro 
cure specimens, and such are also to be seen in 
most museums The oblong sun-fish (Rantarua 
truacata), on the other hand, is far more rarely 
seen in coUections It does not penetrate so far 
to the north as Mola rotunda but has, never 
theless, been found occasionally in the waters of 
Western Europe and the British Isles, where its 
northern limit of occurrence appears to lie 
With regard to the habits of the oblong sun 
fish (Ranzania) practically nothing is known It 
may, however, be mentioned that it was on one 
occasion observed in enormous numbers at the 
surface of the water at Martinique in the West 





Indies The short sun fish is quite frequentK 
encountered by mariners in the \tlantic I have 
myself, on my cruises there, often seen it lying 
half sideways at the surface with the tall dorsal 
fin projecting out of the water It is not infre 
quently captured in the Mediterranean espccialh 
during summer in the Straits of Messina and it 
IS known to feed on small forms of pelagic life 
A fact of interest is that the lar\a, of the fresh 
water eel appear to be its fasourite food The 
stomach, when opened, will often be found to 
contam eel larve (Leptocephalus hrevirostns) by 
the hundred There can thus be little doubt that 
It IS one of the eel’s deadliest enemies The sun 
fishes appear to be highly prolific In a specimen 
of Mola rotunda if metres long, for instance, the 
NO 2681, VOL 107] 


ovary was found to contain no fewer than 300 
million small unnpe ova 

Ihc method of propagation of the sun fishes, 
however is unknown and the tiny stages have 
not been identified in the case of any species The 
collections made by the Danish Committee for 
the Study of the Sea have often brought 
to light larvae which 1 had to refer to the 
sun fishes, but it was impossible to deter- 
mine to which species they belonged On 
the trans Atlantic cruise of the Dana in the 
summer of 1930, however, I succeeded in throwing 
light on the question, and was able to follow the 



Fir , — V»/i /m» M/a a (a ami r) Ramtmnt* humcrni* (1) 
^1 rvnl a and 4 po^t larval Uat b a^ 5 3 aiai ^ 

aiotr tnlargad Nott ibal tba tml ba« d Hpptarad a 


development of two species for a great way back 
m the case of one, to the egg itself A full 
account of this needs a mass of illustration and 
proof material which would be out of place here 
I will therefore merely give a few illustrations, 
reproduced from photographs, adding thereto 
some remarks on ^ese Urval forms, which, be 
cause of their odd appearance, are probably with 
out parallel among fishes 

Fig 4, a shows a larva of the oblong sun fish 
(Ranaama truncata), about i 7 mm long It waa 
hatched on board the Dana in the Sargasso Sea 
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Tlie ^ga were found floatu^ at a depth of 
acaroely loo metres from the surface, th^ are 
naall, transpareat spheres, 13-14 
nwter It wiU be noticed that the larva, albeit 
clumsy to look at, nevertheless resembles an 
ordinary fish larva, with the usual strong tail 
During the course of development, however, the 
tad 18 soon reduced, while the dorsal and anal 
fins, on the other hand, grow out strongW (see 
Fig 5, h) It 18 precisely this reduction of the tad 
portion which gives the sun fishes their remark 
able, as it were truncate, appearance, as seen m 
Figs 1 and 2 At a first glance it would appear 
as if the third species (Mola lanceolata) had re 
tamed the primary pointed tad (see Fig 3) This 
IS, however, only apparently the case, on study- 
ing the development, it will be seen that the 
primary larval tad here likewise soon disappears, 
and that the pointed tad discernible in tig 3 is 
a secondary formation It almost seems, then 
as if Nature had repented of her own strange 
whim, for scarcely has she deprived the species of 
its tad when she replaces it with a new one ' 
All three species, ind^, undergo striking altera 
tions in shape during development Whea first 
batched, the length of the larva is considerably 
greater than its height, but the pr<^>ortioos are 
soon reversed, and the height then exceeds the 
length (Fig 5, a and b) ^is state of things 
however, is not maintained , at a length of barely 
S-6 mm the body of the obkmg sun fish {Ran 
eania truncata) is already longer than it is high (in 
the case of the Mola species this does not occur 
until a far greater length is reached), and from 
now onwanto the height decreases in proportion 
to the leng^ untd the final adult stage is attained 
(compare Figs 4, and 2, as well as bigs s 
c and a, and 3) 

At an early stage, so far back as the embryo 
in the egg, we find the hrst indications of that 
spinous equipment which is so characteristic a 
feature of the sun-fish larve and young The 
same spines can be recognised ui both genera, 
thus showing that these belong to the same type , 
otherwise, the devck^iment and size of the spines 
differ widely, affording in this very feature a 
means of distinguishing the three species with 
the greatest ease In the case of Ranaanta trun 
cata the spinous equipment is comparatueh 
modest, in Mola lanceolata on the other hand, 
the spines attain such an enormous development 
that at a certain stage they exceed the length of 
the body ti\e of the spines at this stage stqnd 
out from among the rest in point of size, so much 
so, indeed, as to deserve the name of horns 
Three of these are unpaired and set m the same 
plsac, directed forward upward and down, the 
remaining two being paired and set in a plane at 
right angles to the first, and pointing obliquelv 
to the rear (Figs 5 a, and 6) In all early stages 
the two genera are easilyuIUtinguishable one from 
the other by the structure of the bases of the 
spines, which in Mola exhibit transverse riba, 
these bemg lacking in Ranzania 
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the Mola larvai were mvariablv dead whan 
fonad 10 the net, those of Ranaama truncata, on 
the other hand, I was now and then aUe to 
observe in a hvmg state The uf^ portkm of 
the boity (the entire part above the eyes] was 
dark, while the lower glittered like silver Whan 
placw in a vessel full of sea water, the larvae 
could be seen shooting through the ivater at a 
surprising speed, propelled by the extremely rapid 
movements of the dorsal and anal fins, but anMu-- 
ently with no good steering qualities Fig 5, 
a and b, shows distinctly the two fins mentioned, 
which are set in a manner resembling that of the 
blades in a ship s propeller, here, however alwa}s 
placed vertically 

The larvae were found in the open sea, not far 
from the surface of the water those of Mola 
somewhat deeper than those of Ranzania They 


% 


Fu 6. Ufalmmi* mtm pMl larval <uga Lanfth s i m 
Iron) va» 

were very numerous in places especially in the 
Sargasso Sea and we have found between one 
and two hundred in the contents of a single net, 
where they are difficult enough to discern 
among the thousands of other sm^l rreatures I 
cannot however, go further mto the question of 
distribution until we have been through the col 
lections thoroughly, which is a matter of con 
siderabie time 

In the literature of the subject, tiny larva; 
of the sun fishes have so far as I am 
aware, been mentioned and figured thret 
times First, by Sir John Richardson (1844-48) 
— this, strangely enough, only on account 
of a drawing made by the botanist, Sir 
J D Hooker, who caught the spearaen in a 
tow net in the South Atlantic, secondly, to 1898 
by the Danes Steenstnip and Lutken, from 
maternl collected in the Atlantic by Danish sail 
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lOg vessels many years ago , and, thirdly, by the 
Italian Sanzo, who in 1919 gave a figure of a 
a^imen a 8 mm m lei^fth from the StraiU of 
Messina Richardson referred his — or rather 
Hooker s — specimen to the trunk fishes, and 
termed it Osiracwn hoops, the other authors, 
however, realised that they were dealing with the 
young of sun fishes, hut were unable to make 


any closer determination of the species Judging 
from the new material provided by the Dana 
expedition, I can now with full certainty state that 
all the specimens in question are larva of the 
oblong sun fish (Ranzania) 1 he tiny stages of the 
short sun fishes (Mola), however, ^ not appear 
to have been figured or mentioned in literature up 
to now 


Electrons.* 

By SiK W 11 1 UM Braco K B L , 1 R S 


I N recent years the results of experimental rc 
search on the properties of electrons have 
accumulated with startling rapidity As know- 
ledge grows, the importance of the part played 
by the electron in the mechanics of the world be 
comes even clearer There are all the right signs 
that progress is being made along a road that 
really leads somewhere, we arc continually find 
ing that, through some electron action, pheno 
mena are linked together between which wc had 
hitherto seen no connection Precision is given 
to our views we dnd ourselves able to express, 
quantitatively and with confidence, laws and rela- 
tions which have been matters of vague surmise 
I very experiment that is finished suggests others 
that are prqmismg The whole world of experi 
mental physics is full of new life, and of the con 
sciousness that after a period of hesitation the 
tide of discovery is sweeping on again While 
knowledge grows by experiment, theory is also 
busy The attempts to co ordinate the new dis 
covcries are of singular interest because of their 
daring, their width, and their strength because 
they are so often fruitful in prediction and not 
least perhaps, because they seem so often to be 
irreconcilable with each other 
It helps to a right appreciation of the position 
as regards the electron if we observe its strong 
resemblance to the older state of things when first 
the atomic theory of matter was clearly defined 
Just as chemistry has grown and prospered on its 
recognition of the unit of matter, so electrical 
science has already begun a new life, and, to all 
seeming, a most vigorous one, based on the under 
standing of Nature’s unit of electricity There 
nre many different atoms of matter— nearly a 
hundred are distinguishable by their different cbem 
ical reactions, but the number of different kinds 
of electrical atoms is very much more limited 
We have for some years been clear as to the exist- 
ence of the electron, Nature’s unit of negatise 
electricity More recently the work of Rutherford 
and Aston indicates that the nucleus of the hydro 
gen atom is to be regarded as the positive 
counterpart 

If the chemist has found so much profit in his 
recognition of the fact that Nature has just so 
many ways, and no more, of doing up parcels of 
matter, the electrician will surely gain in the same 

> n* Tmifkh Ktlvin twiara dtl *w«l bdbn th< Init titioa of She 
tncatSKumnon lunwyts 
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way when he grasps the fait that not merely is 
clcLtricity measurable in quantity, but that there 
IS already a unit of Natures choice, possibly no 
mure than one umt W e may say wi^ justice that 
already the most wonderful advances in modem 
physics ire the reward for our appreciation of this 
truth, and wc may hope with equal justice that w e 
arc yet far from reaping the full benefit 

The first suggestion of the atomic character of 
clcctni charge came it is well known, from 
observation of the laws of electrolysis Since the 
movement of atoms or atom clusters or 10ns across 
the electrolytic cell was accompanied by a simul 
taneous transfer of electricity, in which each ion, 
of whatever natun bpre always the same charge 
or at least a simple multiple of it, there was a 
clear indication that this division of electncity into 
j>arcels of constant magnitude implied the exist 
cnce of some natural unit charge No progress, 
however, was or could be made so long as 
the charge could be observed only as an attach 
ment to an ion it wxs nut even clear that it could 
ever have a separxte existence In the long senes 
of researches which finally led to the isolation of 
the electron and the determination of its proper- 
ties there were certain that marked definite stages 
in the forward mov ement Crookes examined the 
electric discharge in bulbs exhausted to a high 
degree by the new air pumps which he had sue 
cceded in making and he observed the so called 
cathode rays streaming away from the negative 
electrode He showed that they possess^ the 
projKrties to he expected from a stream of jMir 
tides projected across the bulb and carrying nega 
tive electricity with them, for on one hand 
they could heat up bodies on which they fell, and 
on the other they were deflected in crossing -i 
magnetic field Crookes spoke of a fourth state 
of matter and defended his view against the op 
jjosing hyjmthesis, held largely on the Continent 
that the stream consisted of electromagnetic 
waves in some form or other Hertz showed that 
the rays could jiass through thin sheets of matter 
such as aluminium leaf, and Lenard took advan 
tage of this to coax them outside the bulb and 
display their effects in the air outside 

In the later years of hst century came the 
great experiments of Wiechert Thomson, and 
manv other well known observers, who weighed 
the electron and measured its charge, and showed 
that there was onlv the one electron, though it was 
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to bo found everywhere and in every body Since 
then the measurementa of these quantities have 
been repeated many tunes with increasing skill and 
understanding Tiiey have reached their present 
hi^h water mark perhaps in the experiment of 
Millikan at Chicago who gives as the value of the 
charge in electromagnetic units e=i 591x10 
the mass being ogooxio gram or 1/1850 of 
the mass of the hydrc^en atom 

So we arrive finally at an accurate comparison 
of these unique and fundamental units of Nature 
with the unit* which we ourselves have chosen for 
our convenience and without of course any con 
sideration of the former We infer from expert 
ments such as those of Kiufmann and of Bucherer 
that the energy of the moving electron may be 
considered to exist wholly m the form of electro 
magnetic energy such as is necessarily present 
when an electrical charge is m motion and that 
Its mass IS in this way perfectly accounted for 
But this conclusion sets a limit to the size of the 
electron and we must assume that its radius if 
Its form IS spherical is very small compared with 
the radius of any atom Also as the velocity of 
the electron approaches thit of lif,ht its mass n 
creases imperceptibly at first but in the end very 
rapidly 

Why we may well ask have these measure 
ments of charge and mass never been made 
before? The electron is everywhere the transfer 
of electricity from place to place consists always 
in the transfer of dcctrons The electric current 
IS a hurrying stream of electrons all our elec 
trical machinery concerns itself with setting them 
in motion with giving them energy and aga i 
withdrawing it In the processes of electrolysis 
the electrons are handed to and fro Evciywherc 
they fill the stage why have we not hitherto 
noticed their qualities which so far can be ex 
pressed so simply? 

The answer s that we have never until recently 
been able to make them move fast enough in 
spaces sufficiently empty of air or other gases 
It IS only when an electron has a sufficient speed 
that It can escape absorption m the atoms which 
it must be continually meeting Unless an elec 
tron has a speed exceeding about one three 
hundredth of the velocity of light — that is to say 
such a speed as it acquires in falling through a 
potential of a few volts — it sticks to the next atom 
It runs up against even with ten times that speed 
it can move only a fraction of a millimetre through 
air at ordinary pressure before it loses its velocity 
and therefore its power of going through the 
atoms When Crookes first saw the cath^ ray 
stream m full course it was because he had re 
duced the number of gas molecules in his bulb 
to such an extent that an electron could fly in a 
straight line from end to end of the bulb without 
going through more than a hundred atoms or so 
and the induction coil had given it quite enough 
speed to do that without turning out of its course 
no matter what sort of atoms they were Inci 
dentally since atoms can be traversed in this way 
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I we naturally think of an atom as a vety empty 
affair 

Electrons flying still faster than in the discharge 
tube are found to constitute a part of the radia 
tion from radioactive substances Some of the 
/S ray* have velocities nearly equal to that of hght 
and can pass through miUions of atoms bemre 
their energy is spent In open air a $ ray may 
have a course of metres in length though it is 
generally broken by encounters with traversed 
atoms into a path full of corner* and irr^^lari 
ties 

It 18 speed which gives separate existence to 
the moving electron and speed which also betrays 
t* presence to us Tor on its way the electron 
here and there chips away another electron from 
an atom wh ch it is crossing and leaves behind it 
a separation of electricities which may after 
wards influence chemical action as in the case of 
the phosphorescent screen or photographic plate 
or provide a current for the ionisation chamber 
\\ e do not know exactly how this removal of elec 
trons IS effected nor why vomc atoms part witl 
electrons more easily than others so that the flyi vf, 
electron loses less energy is it goes through 
there is much that s obscure in the whole process 
But It gives us a ready means of observation 
w thout which ndeed our knowledge of the cle 
tron would be far less than it is 

These electrons which are so made man fest by 
speed form but a minute fraction of the whole 
number existing They are to be found in every 
body and in every atom of every body They 
form one of the elements of construction of the 
atom and it is one of the most immediate aims 
of present research to find in what way they are 
built into atomic structure In every atom there 
are certa n electrons of which one can be removed 
at the cost of an amount of energy of the order 
of 10 ergs The potential through which an 
electron must fall so that it acquires this energy 
IS of the order of a few volts There are other 
electrons within the atom which are intnnscally 
far more difficult to remove On the other hand 
some atoms — for example those of a metal in the 
solid or liquid condition — have each one or more 
electrons which are little more than hangers on 
and are indeed removed with very little trouble A 
block of pure metal is full of such loosely bound 
electrons so that if an electric potentiu differ 
ence is maintained across the block an electron 
flow or electric current is produced The metal 
conducts 

At sufficiently high temperatures all bodies 
become conductors we must imagine that the 
violent thermal agitation shakes electrons free 
from their ties to the atoms even when at low 
temperature the bonds ordinarily remain unbroken 
At a high tempierature too the electrons acquire 
high velocities as they move to and fro with their 
proper share of heat energy At the surface of- 
the hot body the electrons may break away and 
hence the thermionic emission investigated by 
O tv Richardson So copious is this supply of 
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etectroos at the surface of a hot body that if the 
latter is made negative in potential relative to its 
surroundings there is a current discharge which 
may sometimes be measurable in amperes Of 
course, such a current can pass only one way, 
negatively from the hot body, or positive)/ to 
wt^s it So we get the basic principle of the 
' valve, ’ and so Coolidge provides the electrons 
for projection against the target in the X ray 
bulb wkch he has designed At this point we 
find already the adaptation of our new knowledge 
of electrons to apparatus of extraordinarily great 
use to mankind 

If now we plunge a little deeper into our 
subject we come to certain most fascinating 
regions of it where exploration is still in full 
progress In one of these we find the most re 
markable connection between moving electrons 
and electromagnetic waves One, it seems 
can always cill up the other, and the action obeys 
certain precise numerical laws 

Let us take as an example the production of 
X rays in a Coolidge bulb A plentiful supply of 
electrons is provided at the cathode by heating 1 
fine spiral of tungsten wire to a high temperature 
A high potential difference between cathode and 
target is provided by some approximate means 
and the electrons are hurled at the target, each 
possessing an amount of energy equal to the pro 
duct of the electron charge and the applied 
potential Where the electrons strike, some of 
their energy is converted into electrom'ignetic 
wives of very high frequency, the so called 
X rays Suppose thit we meisure the energy 
suppUed to each electron — not an easy mstter 
with the usual arrangements, but very easily done 
if, as in certain experiments of Duane ind Hunt 
at Harvard University, the potential is derived 
from a great storage battery of 40 000 volts 
Suppose, further that we analyse by the X ray 
spMtrometcr the X-ray radiation that issues from 
the target We find that the frequencies of the 
emitted rays may have a wide range of yalues but 
that the upper limit of the frequencies is always 
proportional to the energy of the electron and, 
therefore, to the potential imposed on the tube 
This ratio remains the same no matter what the 
intensity of the electron discharge, and no matter 
what the nature of the target This ratio of elec 
tron energy to maximum frequency is a number 
which has turned up in previous cases where the 
emission of radiation energy has been measured 
It IS known as Planck’s constant, and denoted 
by “A” Its value is 6-45 xto"*^ Although the 
constant has been met with before, there is prob- 
ably no instance where the transformation of 
energy which it governs is so simply displayed or 
so easily measui^ as m the case just described 

In certain measurements made bv Duane and 
Hunt and illustrated in Fig 1, the X ray sjiectro 
meter was set to observe ^e presence of a certain 
frequency as soon as it appeared The potential on 
the tube was then increa^ by degrees The rays 
of the given frequency appeared as Sbem as the 
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energy supplied to the electron was equal to the 
frequency multiplied by h As the potential was 
increased still further these rays mcreased ui in- 
tensity, as the figure shows 

It is to be observed that the production of 
X rays is no aggregate of individual efforts by 
separate electrons each electron produces its own 
tram of X rays when it strikes the target There 
IS no sign of any combined ai tion as, indeed, is 
evident from the fact that the intensity of the 
cathode ray stream is without influence on the 
frequencies of the X rays produced 
liie crucial jxiint is that when the energy of 
an electron is handed over in whole or in part, 
the frequency of the X ray waves that take over 
the energy is determined by the quantity of energy 
handed over This explains why there is a limit 
to the frequency of the X-rays it is because there 
arc some eketrons though onlv a fraction of the 
whole number which give up ill their energy to 
the formation of X rays at the moment of strik 
ing before they have lost energy in collisions 



Ihe rest of the rays all those which have lower 
frequencies, will come from electrons that have 
lost speed in this way, or possibly have trans- 
ferred only part of their energy The atom of 
the target is playing the part of a transformer 
and does not determine the frequency, $0 far av 
these effects are concerned 
All this IS wonderful enough , but the marvel is 
greatly increased by the discovery that the effect 
is reciprocal Just as the swiftly moving electrons 
excite X rays, so X rays when they strike any 
substance lose their energy, which now appears 
as the energy of moving dectrons And, again, 
we find the same variation in the result and the 
same limit to that variation Among the eketrons 
so set in motion we find, examining them as soon 
as possible after their motion has begun, every 
variety of energy-content up to a certain critical 
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value whteb is equal to the frequency of the X rays 
multiplied by the same constant h It is to be 
observed that we cannot measure all the electron 
velocities as soon as they exist because some of 
the motions be«n in the body of the substance 
into which the X rays have penetrated, and have 
lost speed on the way out Again therefore there 
IS nothing against the hypothesis that the energy 
of every electron set going by waves of given 
frequency is originally the same and is Mter 
mined by the standard condition already given 

Not only in the case of X rays are these effects 
observed but also in the case of light The only 
difference is that the frequencies of light vibrat ons 
are some 10 000 times less than those of X rays 
and the electron energies correspondingly 
smaller When the light waves produce the elec 
trons we have what is known as the photo electric 
effect The production of light by electrons has 
been much studied recently in experiments to find 

resonance potentials — that is to say the magni 
tudes of potentials which must act on electrons so 
as to give them enough energy to excite certain 
particular radiations from atoms on which thev 
fall 

Exactly how thu strange transfer of energy 
from one form to another takes place we do not 
know the question is full of puxrles The mag 
nitudes involved are hard to realise it helps if 
we alter their scale of presentment Suppose that 


the tar^t of the X ray bulb were magnified in 
siae until it was as great as the moon s £sc — that 
IS to say about a hundred million tunes The 
atoms would then be spheres a centimetre or so 
in diameter But the electrons would still be in 
visible to the naked eye The distance from earth 
to moon would correspond roughly to the distance 
that ordinarily separates the bulb from an ob 
server or his apparatus We now shoot the en 
larged electrons at the moon with a certam velo 
citv let us say that in every second each square 
yard or square foot or square inch it does not 
matter which receives an electron A radiation 
now starts away from the moon which immediately 
manifests itself (there is no other manifestation 
whatever) by causing electrons to spring out of 
bodies on which it falls They leap out from the 
earth here one and there one from each square 
mile of sta or land one a second or thereabouts 
They may have various speeds but none exceed 
though some will just relu:h the veloaty of the 
original electrons that were fired at the moon 
That reduced again to normal size is the process 
that goes on in and about the X ray bulb which 
IS part of a universal natural process going on 
wherexer radiation electron or wave falls on 
matter and which is clearly one of the most im 
portant and most fundamental operations in the 
material world 

(To be contmued ) 


Obituary 


The Rt Hov Lord Moilton of Bank T R S 

T he news of the sudden death of 1 ord Moulton 
on March 9 came as a shock to all who had 
been associated with his many actn ities Notwith 
standing his advanced age — he was in his seventy 
seventh year — he was so full of vigour that all his 
friends had looked forward to some further years 
of activity for the good of the country he loved 
so well and for which he rendered such mag 
nificent services He died in the midst of his 
work the very day before his death he was 
engaged m hearing an appeal at the House of 
Lords A short time before he delivered a speech 
on behalf of the chemical industries of the country 
with all his customary lucidity and vigour and 
again on February 19 he showed his delightful 
personal charm as chairman of a Saturday Even 
ini' at the Savage Club These random incidents 
might almost be taken as typical of the outstand 
ing qualities of the man — the brilliant judge and 
lawyer the man of science and patriot and the 
genial companion whose sympathy and humour 
helped to bnghten many a life and never 
more than in the dark days of the war when he 
was alwmys ready to cheer and inspire those 
around him and to lead the way in meeting one 
difikulty after another 

After his bnlliaat career previous to the war in 
which he bad shown himself an adept at science 
classics law, and pohtics as well as an athlete 
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and *1 lingu st Lord Moulton m ght well have 
been content to rest upon his laurels but unques 
tionablv his greatest achievements were for the 
cause of his country when at the age of seventy 
he took up a burden which would have taxed the 
endurance of the strongest min and set himself 
to organise the resources of the country to obtain 
the explosives necessary for the war Looking 
back upon his earher career it might almost seem 
that his numerous activities were directed by 
destiny towards the great cLmax of his life Cer 
tainly thev formed a unique training which fitted 
him for his supreme task in a way which could 
M. ircely have been paralleled 
Lord Moulton was born on November 18 1844 
at Madeley his father being the Rev Janies Egan 
Moulton a Wesleyan minister After passing 
through the Wesleyan school at New Kingswood 
near Bath he entered St John s College Cam 
bridge and had a brilliant career as a student 
In 1868 he became Senior Wrangler and first 
Smith s prizeman and took a gold medal at 
London University He was elected a fellow and 
lecturer at Christ s His academic career wms 
not of long duration In 1874 at the age of about 
thirtv he was called to the Bar and speedily 
became famous as a specialist in patent cases 
His scientific training gave him a great advantage 
in dealing with such subjects 1^ he was en 
trusted with many cases involving very large 
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itirars In his later years it was a delight of his 
to recall the patent cases on which he had been i 
engaged and he was able with his wonderful j 
memory to relate the circumstances m close detail j 
The esteem in which he was held as a scientific | 
investigator was signdised by his election during ' 
this time as a fellow of the Royal Society One 
of his greatest efforts at the Bar was as counsel 
for the newly formed Metropolitan Water Board 
before the Commission on the water supply of 
London, and in this his mathematical knowledge 
was of great service to him in dealing with an 
intricate set of statistics 

Lord Moulton s Parliamentary career com 
menced in i88s when he became M P for Clap 
ham Afterwards he contested other !»eats ulti 
mately becoming member for I aunceston He 
was however too independent in thought to attune 
himself readily to party politics In 1906 he 
became a Lord Justice of Appeal and in 1913 *1 
l^rd of Appeal and a member of the Judicial Com 
mittee of the Privy (Council He was also made 
a life peer At the same timt he had numerous 
other activities in connection with medical re 
search engineering etc 

Then came in 1914 the great struggle which 
was to give scope for all his wide experience and 
wonderful energy Few men had the vision in 
those early days of the war to foresee its magni 
tude as Lord Moulton did For him there could 
be no peace of mind when he knew thst other men 
were thinking in tons of explosives while he was 
already thinking in hundreds of tons He knew 
the Germans knew how they had for a generation 
specialised in organic chemical industry and knew 
also that unless this country made a great and 
immediate effort the war would end through 
shortage of supplies on the side of the Allies For 
tunately he had a power of insistence which en 
ablcd him to impose his influence against all resist 
ance and in spite of all difficulties In November 
1914 he became chairman of a small Advisory 
Committee on Chemical Products Two months 
later in consequence of his efforts the Committee 
on High Explosives ( A 6 ) was formed under 
the War Office and ultimatelv he became 
Director General of the Department of F xplosives 
Supply under the Ministry of Munitions and ob 
tamed a freedom of action which enabled him to 
make provision for the abundant supplies of ex 
plosives which he foresaw to be necessary 
Lord Moulton gathered round him a staff in 
which he placed entire confidence The fear of 
a shortage was always before him but he laid 
his plans with courage and prevision At the 
beginning of the war picric acid was the standard 
high explosive Lord Moulton realised at once 
that the supply of raw materials was absolutclv 
inadequate This necessitated the establishment 
of a new industry — the synthetic phenol industrv 
— to increase the supply of picric acid and at 
the same time the manuf icture of T N T which 
was new to this country had to be inaugurated 
As the demands increased the T N T had to be 
economised bv mixing it with ammonium nitrate 
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and this was ultimately done without loss of effi 
ciency It was characteristic of him that he was 
untiring in his personal inspection of the ex 
plosives factories and travelled thousands of 
miles often at night to spend Saturdays and 
Sundays in this way From end to end of the 
country his visits were welcomed on account of 
his helpfulness and encouragement He and his 
devoted staff had ultimately the satisfaction of 
seeing the supplies of explosives increase to such 
an extent that not onlv our own needs but also 
those of our Allies were met 

Later in the war the supply of poison gases 
also came into I ord Moulton s hands This side 
of the work was most repugnant to him but he 
met It as a hateful necessity with his full vigour 
and with notable success 

By reason of its very efficiency the work was 
but little heard of and consequently imperfectly 
ippreciatcd by the general public It is pleasant 
however to recall that his efforts were recognised 
bv the conferment of the K. C B in 191^ and of the 
G B F in 1917 He had a host of foreign dis 
tinctions and was a Commander of the I cgion 
of Honour 

After the vv ar I ord Mouhon was untiring in his 
efforts to place the scientific industries of the 
country on a sound basis Few if any can 
realise what the country owes to him for his work 
of the last six vears His self sacrificing devotion 
was unbounded He was a great patriot and a 
tru fra nd R C 1 armfr 

Baron T Kixuchi 

Max of science in this country and in Japan will 
hear with much regret of the premature death on 
March a of Baron f Kikuchi at the age of 
twenty seven The son of a distinguished father 
the late Baron Kikurhi at one time Minister of 
Fducation in Japan he had a distinguished career 
in the Universitv of Tokyo specialising in physics 
under the direction of Prof Nagaoka In 1919 
he came to England to work in the Cavendish 
1 aboratorv under the d rcction of Sir Ernest 
Rutherford His first paper published in iqao 
in the Proceedings of the Rov il Society in con 
junction with Dr F Aston contained a careful 
and able examination of the nature and velocity 
of the swiftly moving striations observed in neon 
and helium An account of further independent 
work on this subject is in course of publication In 
the midst of the preparations for the experimental 
attack on an important physical problem Baron 
Kikuchi was taken ill and died after a two months 
illness in a nursing home in Cambridge During 
his illness he was devotedlv attended by his voung 
wife who had come from Japan to join him a few 
months befon Like his father before him 
a member of St John s College a special 
memorial service was conducted in the college 
chapel by the Master attended by the Vice Chan 
cellor of the University The remains were taken 
to I ondon for cremation 

I A man of marked intellectual energy and ex 
I perimental abilitv Baron Kikuchi had been 
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selected to fill an important post in the new 
National Physical Laboratory at Tokyo on hia 
iie^m from Europe His intelligence and charm 
of manner had gamed him many friends both in 
this country and Japan, who dmlore the untimely 
and of such a young life so full of pnunise of 
achievement in science E. R 

The death of Gborces Humbert on January 22 
has removed a mathematician of exceptional 
powers Humbert may be compared with Clebsch, 
because, although he may not have invented a new 
mathematical engine, he showed unexpected uses 


of those alrea^ provided In his hands Abd's 
theorem and Poincare's researches on FUchaiap 
functions became magic keys to unlock the 
treasures of geometry, and give us concrete And 
elegant images of andytical ideas One of his 
most characteristic works is his memoir on hyper 
elliptic surfaces, for which he obtained the Bordin 
prize, and which was published in LtouvdUs 
Journal In his later years he was attracted bv 
the theory of numbers, and published several 
papers on arithmetical forms Humbert gave lec 
tures at the Ecole Polytechnique, and also at the 
Collige de France M. 


Notaa. 


Ur H K Andprson Master of GonviHc and 
Cams College, Cimbridge, Prof W M Bayliss, 
professor of gencnl physiology, University College, 
London , and Sir William H Bragg Quatn professor 
of physics Unnersitv of I ondon have been elected 
members of the Athenaeum Club under the provisions 
of the ruU of the club which empowers the annual 
election bv the committee of a ceriiin number of 
persons of distinguished eminence in science Iitern 
ture the arts or for public service " 

On Monday last March 14, the Albert medal of 
the Royal Society of Arts was presented to Prof 
Albert Michelson foreign member of the Royal 
Society, for his discovery of a natural constant which 
has provided a basis for a standard of length The 
award wis made last year but the actual presenta 
tlon was deferred until Prof Michelson lould come 
to England to receive it In the absence of H R U 
the Duke of Connaught the presidetit, the medal was 
presented by Mr Man Campbell Swinton the chair 
man of the council of the society By the use 
of his interferometer Prof Michelson found the 
length of the Paris standard metre to be i 553 164 
times the wave-length of the red line of cadmium, 
and his calculations have since been verified as 
accurate within a limit of error of one wave-length, 
or say two-millionths of a millimetre To the society 
the aaard is of especial interest, because m 1774 it 
offered a prize for an invariable standard of length 
and up to the present date there has never been found 
a successful competitor As the Albert medal is limited 
to practical applications of science the soaety could 
not recognise any other of Prof Michelson ’s scientific 
discoveries, but its council was doubtless influenced 
by an appreciation of their extent and value His 
construction of optical gratings, determination of the 
wdocity of light, and precise expenments on the rela 
tlve motion of aether and matter are of fundamental 
importance, and his dchekm spectroscope has provided 
physicists and astronomers with a most valuable instru- 
ment of high resolving power Several years ago Prof 
Michelson used his interferometer to measure the dia- 
meters of ^ four chief satellites of Jupiter, and sug- 
gested lU application to the fixed stars This has 
now been done at the Mount Wilson Observatory, and 
R short account of the remarkable results obtained 
was given in Natlrb of January jo, p 676 
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The magnetic research steamer Carnegie of the 
Carnegie Institution of Washington, returned to San 
Francisco on February 22 after a scientific expedi- 
tion to the Indian Ocean West Australia New Zea 
land Tahiti, and Fanning Islands to investigate the 
magnetic condition of the earth over ocean areas 
The only information as to the results of the voyage 
vet announced is that the Royal Company Island was 
sought for in vain The Roval Company Island or 
Islands figured on charts of the Southern Ocean f«^ 
more than a century, having been reported by the 
Spanish ship Rafaelo about 1776 in 4$“ S 14a® E 
Bellingshausen in the Russian Antarctic hxp^ition 
appointed the island as a rendezvous for his two ships 
in January 1820 but both vessels sought it in vain 
Dumont D'Urville on the French Antarctic Expedi- 
tion in 1840 also searched for the island, but could 
not find It, still the name remained on the charts in 
various positions between 49*^ and 53® 30' S and 
between 141® and 145° F The re-discovery of Bouvet 
Island by the VaJdtvta in 1898 after Cook in 177a and 
1775 and Moore in 1845 passed within twenty 
miles without sighting it in their searches, re- 
awakened doubts as to the non existence of other 
islands reported in the Southern Ocean and never seen 
igain Capt J K Davis in the Nimrod of Shackleton’s 
expedition in 1909 and again in the Aurora of Maw- 
son’s expedition in 1912, sailed over most of the 
assigned positions and got soundings of more than 
2000 fathoms in the vicinity The work of the 
Camegie should be held to have completed the difficult 
task of proving a negative, and so to clear the chart 
of another iceberg 

The Daily Mail of Saturday last March la, pub 
lishes a message from lU Pans correspondent referring 
to a prediction by the Abbd Moreux that the next 
fourteen years wiH be relatively dry in Western 
Europe The alternation of wet and dry periods of 
about seventeen years each referred to in the report, 
and m the short leading article uoon it, is, however, 
bv no means a new discovery Indeed, a cycle of 
precisely the same length and type as that now an- 
nounced was mentioned more thai three hundred 
veers ago by Francis Bacon, and in our own time 
Prof E Bruckner, of Berne, has traced its effect! m 
a variety of meteorological phenomena. The Ahhi 
Moreux may have found a new weathetbperlod, but 
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IS descnbed bv the JOoit} Mcul is nothing more 
than Bruckner <i cycle which corresponds ipproxi 
matcly to the length of three sun spot periods 

The Report of the Museum Comm ttee of the 
Borough of Warrington deals with the four years 
ending June 30 iqao In May nso Mr Charles 
Madeley who had been director and librat an for 
forty four years died and the opportunity taken 
to separate the museum from thei libiary and to 
provide each institution with an independent staff 
This undoubtedly is a move in the right d rection 
1 he new keeper of the museum is Mr G A Dunlop 
The collections have received a number of access ons 
among which those of lo al interest an predominant 
and include many specimens collected and determined 
by the Lancashire and Cheshire Fauna Committee 
notably 390 Diptera and 77 Hvmenopters obta ned by 
Col Fairclough in his own garden 

In spite of difficult es connected with the delaved 
progress of the new building and the large amount 
of work entailed by the visit of the British Assocta 
tion the thirteenth annual report of the National 
Museum of Wales records considerable progress in 
all departments In the natural sciences and in 
archaeology the museum is becoming as it ought 
the headquarters of investigation in the Principality 
Thus Dr Ethel Thomas keeper of botany has set 
going a primary vegetation survey of Wales n co 
operation with field clubs and school teachers Dr 
Simpson keeper of zoology has started i faunistic 
survey of Glamorgan in conjunction with the Cardiff 
Naturalists Society— an effort that is obviously 
capable of extension The archaeologists of Wales 
assembled in congress have expressed the opinion 
that all finds should be preserved in museums for the 
control and maintenance of which effective provision 
has been made and that local museums should be 
affiliated to the National Museum 

The Museum Journal of the University of Penn 
svlvania for September iqzo contains a well illus 
trated article by Dr W C Farabee on several col 
lections of am lent American gold objects that have 
lately come into the possession of the museum These 
objects are of extraordinary interest in the develop 
ment of art and many of them are of great beauty 
A number of Sumerian tablets some of which were 
desenbed by Dr Stephen Langdon in 1917 as part of 
a law code are here translated for the first time bv 
P4re V Schell of Pans and prove the existence of 
a code at least 1000 vears before the famous code of 
Hammurabi {etrea 3000 b c ) Other articles deal svith 
the gold treasure in the Temple of Baal at Nippur 
(1300 B C ) and with ancient PeruMan textiles The 
latter is illustrated by coloured plates We mav envy 
our American friends these treasures of art and 
learning but a museum that makes its riches so 
promptly known in this interesting manner deserves 
to possess them 

The study of soils as pursued in agricultural insti 
tutes deaerves far more attention from geologists 
than it ordinarily receives W G Ogg and J 
Hendnck have made interesting experimenn ( Studies 
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of a Scottish Drift Soil Journ of Agrtc Set vd x 
P 55) tin the absorptive power for ammonia of pow 
dered granite Die considerable result obtain^ is 
not dependent on the pn seme of weathered material 
nor docs the amount taken up increase as rapidly as 
the inerease of surface due to finer powdering of the 
sample When afterwards trcited with water the 
jMwdercd granite behaves like a soil since a part of 
the ammonia rema ns fixed prob ibly by adsorption 
on the particles of the rock 
Tiiv Norfoll and Norwich N Uuralists Society has 
re ently published a new numbir of its Ironsactions 
(vol XI part i) The issue includes Mi J H 
Gum V s prcsidentiil address Prof Boswells long 
and luthoritative study of the surface and dip of the 
chalk n Norfolk anl the report of the Blakencv 
Po nt Ccmmittee This report is cx client reading 
for Blikcnev Point throughout the w r had its work 
of natic n il defence and good stories re told of quiet 
Lnglish men if science mistiken for spies and of 
tre isure trove t f wreckage washed ashore Now the 
m litary authorities arc gone ind the men of 
s icnce ire come back to the Punt as it is said 
b\ a writer of admirable prose but shockingly bad 
poetry Cedant arma togae oncedat laurea laudt 
We wish all success 1 1 this famous and hard working 
society in tl s fifty second vear of its life and to 
Dr Sidney I onj, who has doni so much for its 
welfare 

In a recent paper (Journal of Genetics vol z 
No 4) Prof Punnett and the late Major P G Bailey 
publish some results on the inheritance of egg colour 
and broodiness m poultry The crosses were chiefly 
between Black I angshans on one hand and Brown 
I eghorns or Hamburghs on the other Both broodiness 
ind egg colour were transmitted by the rock as well as 
by the hen Although there is evidence of association 
between these two characters in inheritance yet it 
IS found to be possible to establish a non broody race 
laying brown eggs As regards egg colour, F, birds 
laid eggs of an intermediate tint and in F, there 
was segregation with a senes of intermediate tints 
as well as the pure white and dark brown grades 
In the reciprocal crosses between Brown Leghorn 
and Langshan a great difference was found in the 
eggs I lid by F, offspring a preponderance of 
eggs approaching the colour of the eggs of the female 
parent in both cases It is considered however that 
this may have been a coincidence owing to a difference 
in the composition of the Leghorn strain employed 
in the two crosses Broodmess is found to be highly 
complex birds sometimes showing the character in 
one yeai and not in another F hens from a cross 
being usually broody while in F, the proporbon of 
broody to non broody birds shows great variation m 
diffeient crosses and the condition mav be due to the 
action of more than one genetic factor 

Articifs v-vii in vol xln of the Proceedings of 
the U S National Museum are by Mr \ C Kinsey 
who writes on the American Cynipidce or gall wasps 
These contributions are particularly welcome as 
students of the family have been few and there are 
still large areas of the world from which practically 
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no collection* have yet been made. The biological 
phenomena concerning these insects arc of great 
interest, especially those bearing upon gall-production, 
parthenogenesis, and alternation of generations. In 
article v. the author adds sixteen species to those 
already known, and eight plates are devoted to por- 
traying the particular types of galls produced by them. 
Article vl. is devoted to a summary of our knowledge 
of the life-histories of gall-wasps, together with notes 
on those of a number of American species We hope 
the author will see his way at a future date to studv 
their larvse and the development of the galls in which 
the latter live. In article vii. are many interesting 
observations on the phytogeny and general biology of 
the family. The author tells us that 86 per cent, of 
the known species of gall-vtasps affect Quercus, and 
are confined to that genus. Another y per cent are 
confined to species of Rosa. The remaining 7 per 
cent, are found in plants belonging to various natural 
orders, and it is evident therefrom that 03 per cent, 
of the known Cynipidse are restricted to two genera of 
plants only. Among other features a table is given 
of the proportions of the sexes which obtain In the 
various species In some cases males are unknown, 
and in others the proportion of this sex to females 
varies from i 5 per cent. In Rhodttes royae to 55 per 
cent in Aulaetdea podagrae. Ihc author concludes 
that alternation of generations Is a more or less 
extreme type of seasonal dimorphism, and is primarily 
due to seasonal environmental conditions 

.According to the annual report on the Forest 
Administration of Nigeria for 1919, out of a total 
estimated forest area of 318,000 square miles only 
3143 square miles have so far been permanently 
reserved as forest, though an additional area of 
3558 square miles is in process of reservation; this 
will bring the area of reserved forests to 3 6 per cent, 
of the total estimated forest area and less than i 7 per 
cent, of the total area of Nigeria. The Director of 
Forests urges with good reason the necessity for 
more rapid progress in the reservation of forests up 
to at least 35 per cent, of the total area of the country, 
the urgency being the greater from the fact that the 
forests are otherwise threatened with destruction by 
shifting cultivation. Scientific forest management is 
still in Us infancy. There are no working plans, and 
meanwhile the forests are worked under a crude form 
of selection fellings regulated by a minimum-girth 
limit, this being the only method of treatment possible 
with the present small staff. Artificial regeneration 
has made some slight progress, and the Director of 
Forests is alive to the possibility, under suitable 
conditions, of raising plantations with the aid of 
shifting cultivation — a system found so successful in 
Burma. The chief timbers extracted are described 
as mahoganies and cedars, together with Tertninalia 
superba, Mttragyna macrophylla, Scottelia katnenm- 
ensis, Lophtra procera, and Uapaca Staudhi. Ex- 
ports consisted almost entirely of mahogany, to the 
extent of 8516 logs valued at 115,830!. 

A MEMOIR on “North-Western Queensland,” issued 
as Publication 365 by the Queensland Geological 
Survey (1930), dcs^ibes a region of metamorphosed 
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■edimenU, possibly Silurian,, unconfonnably overlaid 
by Jurassic strata with artesian water, and including 
important mines of copper and iron. A feature of 
the memoir is the use of colour in the geological 
sections, which adds very agreeably to their clear- 
ness, as Portlock and the earlier geologists realised 
in the palmy days of publication. 

Now that the question of the relation of kame- 
mounds and eskers to ice-margins has been once 
more raised in the British Isles, attention may be 
directed to the study of the Newington Moraine of 
New England, extending across Maine, New Hamp- 
shire, and Massachusetts, by F. J, Katz and A. Keifh 
(U.S Geol. Surv., Prof. Paper io8~B). The gravels 
are sometimes boulderv and unsorted, sometimes well 
stratified, and the Icing ridge represents material 
graduating south.castyvard into an outw’ash-plain of 
clay and deposited from an ice-front in the sea. Leda- 
clay sometimes overlaps the moraine material. 

I r is to be hoped that the new Egyptian Govern- 
ment will continue the scries of informing publica- 
tions now issued by the Geological Survey of Egypt 
under the Ministry of Finance. In Palaeontological 
Series No. 4 M. R. Fourtau describes the Neogcnc 
Eihinoderms, and is able to assure us that, thanks 
to collections made bv Messrs. Madgwick and Moon 
and Hassan Effendi .Saddek during the ment explora- 
tion of the petroliferous zone, this echinodcrmal fauna 
is now completely represented in the Cairo Museum. 
While the genera as a whole arc of Mediterranean 
types, interesting additions occur which have hitherto 
been regarded as exclusively Indo-Australian. In the 
lithographed plates, exetuti^ in Pans, the large flat- 
tened or domed genera so characteristic of Miocene 
limes are handsomely represented. 

The report of the proceedings of the fourth Inter- 
national Meteorological Conference held in Paris 
from September 30 to October 6, 1919, has been 
rendered into English bv the Meteorological Office, 
and is now published by the Air Ministry as Paper 
M.O. 239. As the last International Conference 
met so long ago as 1905, there was a wealth of new 
material to discuss. The meeting dealt with inter- 
national meteorological organisation in all its 
branches; the present position of the science with 
regard to aviation, 'artillery, transport, and the physics 
of the air was reviewed, and codes for the trans- 
mission of observations on climatology and aerdogy 
were discussed. A number of commissions were 
deputed to report on the preparation of an Inter- 
national meteorological vocabulary and to supervise 
scientific investigations. Included in the report are 
nine appendices (Jiving the minutes of meetings of 
the commissions appointed at the conference, a list of 
the sources from which the Meteorological Office in 
London has received data during the past ten years, 
and a note by M. Bjerknes on the projection and 
scale of charts. 

The January issue of the Proceedings of the Cam. 
bridge Philosophical Society contains a summary by 
Dr. E. H. Hankin of the papers on flight which he 
has contributed to the Aeronautical Journal during 
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the past ten years Dr H inicm has been able to 
study under exteptionalh )<ood conditions during his 
residence in Indn the cinumstancGs which influence 
the soaring flight of birds dragon flies and flying 
fishes In ill rases the wings of the bird dragon fly 
or fish are more nearly horizontal the faster the flight 
and the speeds attained are yery similar i e from $ to 
10 metres per second for slow and between 15 and 20 
for f ist flight whether of vulture dragon fly or flying 
fish Ihe regularity of the sntring flight of cranes 
in flcKks disproves the theory which attributes it to 
chance air currents Both dragon flies and flying fish 
use their wings legs or abdomen as brakes during 
semnng flight and this use discredits the theory tint 
the flight IS due to imperceptible wing mosements 
which if they existed the 1 ird or fish could dimmish 
at will The horizontalitv of the wings disprcves the 
side-current the ory while obsc rvations of s ar ni, in 
the midst of aeri il seeds or fe ethers which showed 
no irregularilc of me tiun render the theory of tir 
bulence untenable Dr Hankin thinks thit direct 
observation requires to be supplemented ty expert 
ment before i sitisfictory explanation of socriiig 
flight in b« furnished 

The C ollectcd Researches of the National Physical 
Laboratory (vol xv ) is a reprint of eighteen papers 
dealing with physi al metallurgic il and eng ncer 
ing subjects which have appeared in the pro 
ce^ings of scientific societies or in the technical Press 
during the \ears iqis tq So many of these papers 
ire of groat value that it is difli ult to select mv on* 
for special comment but five by Dr N Campb 11 
alone or in collaboration with Mr f C Patterson 
illustrate so well the ch iracter of the s 1 ntihe 
and industri il problems which the laboratory 
IS called upon to solve that their nature may be 
indicated They deal first with the present theory 
of the high potential magneto and show that it does 
not vet furnish a sufticnntU firm b isis on which to 
attempt improvements of the machine They then 
consider the nature of the spark at the brcik m the 
pnmary of such a machine and establish the fict 
that It IS in reality an arc Lastly they deal with 
the effect of the spark discharge in igniting explosive 
mixtures such as those used in gas- and oil engines 
and show that the energy necessary to initiate an 
explosion is much less than that supplied in prictice 
at the present time \t several points of the papers 
It IS intimated that the reseirch has been discon 
tinned and if this is the case it seems unfortunate 
for the gas engine industry 

To facilitate the systematic testing of simples of 
dust from coal mines made necessary by the \ct of 
1920, Messrs A Gallenkamp and Co are supplying 
sets of apparatus (according to the designs of Mr 
S R Illingworth of the School of Mines Treforest) 
which seem very well adapted for the purpose 
The drying is effected in an oven, similar to that 
used by the U S Bureau of Mines through which 
dry air is drawn so as to change completely the atmo- 
sphere round the samples every six minutes the 
outer jacket containing water with $ per cent of 
glycerine The roasting dishes are of sihea with 
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aluminium lids and they arc inserted at om end of 
an electric, muffle furnuc so wound thit the tern 
perature gradually increases from front to back to 
prevent the coking of the freshly introduced samples 
The burnt samples are withdrawn from a door it the 
back iftcr they have stood for some time at the 
full temper iture of 800-830° C The roasting dishes 
stand on silica slabs by which they ire pushed in 
and withdriwn from the furnace \ scheme of 
weighing and heating two hatches of samples alter 
natcls IS suggested wlcrcby twenty fcui samples 
might be analysed by one 1 hemist in a working d ly 
if the apporitus enables this to be done — and the 
suggestion appeirs to be feasible — it will certainly 
be in improvement on present practice The sclieme 
of tests docs not include the dehermination of carbon 
dio\ de in I arhonatc dusts 1 hese dusts are 
coming into use and a small addition to the ap 
paratus for this purpose might be desirable 

Mr R D DtMCAN of th R idio 1 nginerr Signal 
t orps of the U S \rmy contributes a valuable paper 
on wired radio to the Journal of the Fr inklin 
Institute for Jinuarv By wired ridio is meant 
simply the use of high frequency currents superposed 
on rdiniry teliphmc or telegraph lines to transmit 
speech or signals without intcifering with the normal 
woil ng fth lim One of the reasons f ir originating 
this research in \mcnca was an ettempt to utilise 
the large quantity of r idio-tclcphone apparatus which 
had been purchased during the war One advantage 
of this system is that speec h distortion which causes 
so much trouble in long-distanie wire telephony is 
practically eliminated Ihe att nuition also is much 
less than had been intii ij ited \ very interesting 
and important appi cation of the method is for estab 
fishing communication with 1 train in motion Cx 
pcrimcnts carried out on the New York Lentr d Rail 
way art desenbed The telcphcne lonductors which 
run parallel to the railway trick wire used to carry 
the high frequency currents and it thi fixed station 
the transmitting ml le eiving appirilus were ton 
meted between the aerial wire and the c irlh In the 
mcving trim the apparatus was connect d to a closed 
loop which was placed at the proper angle to the 
plane of the telephone wires Fmploying this system 
and using a high frequency power of only two watts 
excellent telephony was cbtained up to 1 distance of 
ninety miles It was noticed that the signals received 
in the train varied periodically in intensity when it 
was in motion Ihis phenomenon wis traced to the 
existence of standing w ices on tlie telephone 
line 

Fngmeering for htbruary lb cont iins a communica- 
tion from the Metropolitan Vickers Electrical Co 
I td which gives an expl ination of the causes lead 
ing to the breakdown of a new i5 0xi-kw turbo 
alternator at Dalmarnock Station Glisgow The 
insulation on the windings at one end of the m ichine 
took fire on December 8 and the whole insulation 
on this end was destroyed Another generator was 
nearly ready and was installed and set to work one 
week later After running for a week sparks were 
seen issuing from the top of the stator frame, and 
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the machine was shut down Examination showed 
that one of the insulated bolts throu{(h the core had 
brcdcen down near the end plate These bolts pass 
throuch the core in an axial direction and serve to I 
hold the end plates tightly against the laminations 
Inspection of the bolts showed that vibrahon of a 
more or less serious nature had occurred on several 
of them A scries of tests revelled the fact that for 
the particular length and diameter of bolt used i 
relatively slight tension wis sufficient to bring the 
frequency of the bolts to such a value is to synchronise 
with the frequency of the whole set, corresponding 
to the speed of 1500 r p m Re inspection of the first 1 
machine indicated that breakdown was due to the | 
same trouble \ third machine with bolts of 1 
modified design has been running sinic the end of 
December ind his c irried peak loads of 21 000 kw 
The new type of bolt has a natural frequency very 
far below the running frequency of the machine 
In the notice of 1 volume on Fhc Crnlrol of 
Parenthcxxl «hich appcired in Nmirp for Mirch 3 
(PP S"6) tl'* reviewer remu-ktd thit Dr Mirv 
Schirlieb the doctor rf medicine differs in emphatic 
terms from Dr M iric Slopes Uie doctor of cience 
ind philosophy Dr Slopes has written to express 
the i pinion thit ties ords will ^i\c r ideis the 


impression that Dr Mary Scharlieb s antagonism to 
birth control methods is based on medically deter 
mined detrimental effects of speafied methods, 
whereas she holds that under cover of the title of 
doctor of medicine Dr Maiy Scharlieb voices 1 
religious conviction We would prefer not to devote 
spate to the differcntt between these points of view 
but among the passages upon which our reviewer 
founded his statement is one on pp 105-6 of ih 
book noticed and we refer Dr Slopes to this 111 
justifitation of his remark But surely she is hastv 
in thinking that readers of Nvtuhi will read into the 
meaning of the sentence solely the medical aspects of 
the subject (which she claims were not decided by Iht 
evidence before the Commission) Is it not much 
more likely that some leaders will is is their wont 
see less and some more than the words justify whilst 
others will sec simply the liter il meamng? 

Studfnts of India and the 1 ai Last should b 
interested in the latest catalogue (No 41 1) of Mr h 
hdwards 83 High Stiect Mirylebonc W i which 
gives paitiiulars of sonic 1133 bcnl s engravings and 
drawings relitin„ to Indii Afgh mistan Ceylon 
Butma 111 t Central Asia P isn etc 1 he tala 
logue Hill he sent free bv the piiblishci upon 


Our Astronomical Column 


liih liKEBMi oi VlvKeii 2 —Ml W 1 Dciming 
writ hat further observations of this m t oi hav 
been r eivcd from Mr Thomas Dick of Purley 
'urrey Mr G Morton of WoMingham Surrey and 
an observer in Hertfordshire Mr Merton did not 
observe the fireball in flight but noticed the illumina 
tion It caused He w is about to observe a star in 
his telescope when the whole inside of the ebservatory 
was lit up for a few seconds and he rightly concluded 
that a large meteor had fallen htom a lomparison 
of all the observations it appears thit the radiant 
point was at about i7fi°+24° and that the height 
of the meteor declined from 77 to 34 miles along a 
path of 61 miles traversed at a velocity of ao miles 
per second Further obscrvitions of an exact 
character of the apparent course of the meteor 
amongst the stars would be valuable It is to be 
hoped that in future years special attention will be 
given by meteoric observers to the first few nights of 
March for past experiences amply testi/v to a special 
abundance of fireballs at this pwiod 

The Rotation of Venus —The problem of the rota 
tion period of our nearest planetary neighbour has 
proved to be one of the most baffling of astronomical 
enigmas Before Schiaparelli s announcement that 
it always turned one face to the sun its period was 
supposed to differ little from that of the earth Since 
then astronomers have been fairly equally divided 
between supporters of the short and of the long 
period 

In the last few weeks Prof W H Pickering 
who has been observing the planet in the clear and 
steady air of Mandeville Jamaica has put forward 
a new sdution He claims to have fixed the period 
18 sixtv-eight Iwurs the axis of rotation lying verv 
nearly In the plane of the orbit with which it makes 
an angle of onlv 4° or 5° Such a bizarre arrangement 
does not strike one as probable a prion in view of 
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|lin r It prevails in the Lranian system but th 

111 tides tntre ar much f llrt sin etern par 
huf th V viry as the invcrs cube of the distan 
frem the tide raising body However when Prof 
Pic I oring s full vide nc e for his new pcricxl arrives t 
will be artfully studied and will doubtless stimulate 
other bscrveis tc use then h st enckavouts I 
verify It 

V Similh-isu (.\iinu\k Kii-orm In vuw f lli 
difficulty of ul taming igrcemcnt on the vexed subject 
of ealend ir reform the Rev Cmilio F mfani of Pavi i 
Ills published a pamphlet m which he reduces the 
pioposcd thmge to 1 minimum His suggestion is 1 
leave the lengths of the months the same as at prt 
sent but to put January 1 and m leap year February 
29 also uulside the weekly rtekonmg calling them 
simply New Year s Day and I eap Day rhus the 
weekdavs would recur annuilly on the same calcndir 
dates 1 he author further recommends that the 
present year 1921 should be taken as the standard 
since Christmas occurs on a Sunday Thus Januarv 
I 1922, would be New Year s Day and January 2 
Sunday as in 1921 He further recommends the 
fixing of Easter on April 10, though this is not an 
essential part of his scheme 

This plan has the recommendation that the cal 
eulated dates of future astronomical events are un 
affected, and no alteration of astronomical tables i<< 
involved While it does not do all that calendar 
reformers desire, it is at least better than nothing, and 
would be a boon in fixing school terms commercial 
transactions, the meeting of socieUes, etc 

Prof Pio Emanuelli of the Vatican Observatorv 
contributes a preface in which be commends the 
project to the Commission mi Calendar Reform 
constituted by the International Astronomical 
Union 
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The Inheritance of Acquired Characters 


OR a (deration it has been a cardinal principle 
of thought and tcacliing with a majority of 
biologisU that acquired charactcrb are not inherited 
Under the influence uf Wcibmann and Ins doctrine 
of the independent t of germ and soini this poution 
has frequcntl> been adopted even in its evtreme 
form, that the inheritance of 'icquircd thaiaitcrs is 
m inipossibilit> Bot mists on the olh i hind hi\i 
usually been less doj^mitic on tin subject, piobiblv 
because in higher plants thin is no such c irlv segre 
gation of germ ceils inU soniiti cells is occurs in 
many animals 

But in recent years new experiments hi\ cshibii d 
the problem in fresh lights, and th< undenev to 
dogmatism which had grown up jround tlu subjiit is 
fast disappearing Prof E W M icBridc in a 
trencliant article (Sutn Prignss Jinuin) whuli 
will mark i new stage in the disciissicn cf this 
jiiublcm subjeets virions ispciis oi W ism iniiisni to 

searching criticism md shows h w aigumciits 
which seemed so triumph intly unanswerable in VVeis 
mann’s time arc no longci m aceord with the mcxlcrn 
f lets of cxpeiimcntal biology 

Pcihips the most fund imciit il if the defects of 
Weismannism as i philosophy of the oig'inism w is 
Its foundation upon purely me iphological con eptions 
ifhcrcelitv virntion md org inii stiu tui Wlnl wc 
shill alwiys b indibtid to him fer th imphisis 
which he laid upon the chrumosuines is a basis uf 
heredity yit i ce iisidi i il 1 jiiilofth supeislruetur 
which he built on that fcundatioii is no lung i in 
iccord with modern cspeiiment \s Pn f Mai Bridi 
(Mints out Wcisminns view th it the diflcrcntiition 
during ontogeny is the result of ditfenntiil divisions 
(f tlK chromosomes m mitosis is eenti iry to th 
videnie of both experimental embryologv md lyto 
logy R ith r the conclusion s< < ms 1 1 u that all 
till nuclei of an organism arc cquipotential, the split 
ting of the chromosomes being is it ippcirs under 
the microsiope, an equil one If that is thi case 
then the nuclei may be looked upon is the icns rva 
tivc repositories of m mv at least of tlu dilfenn es 
which arise between spines while the mass divi 
sions of the cytoplasm account for thi groiUr pirt 
of the diflerentiatinn which takes placi during 
development 

Another weakness in Weismannism which Pi of 
Mai Bride jximts out is the assumi tion that ilthough 
the germ cells of an organism might hi alfnted by 
climate, they could not be modified by the fluids 
from the body tissues m which they were immersed 
Ihe physiologists by means of hormones rnaymes, 
intibodies, rytolysins, etc , have helped to rescue us 
from the untenable position that the germ-cells arc 
completely insulated within the orginism and the 
work of various investigators has led us to sec 
that germinal changes can be experimentally pro- 
diiced 


ITiis docs not howevt.1 ncccssarilv involve the 
principle of the mhcnlanu of icquired characteis, 
but It does I tndci it rc isun tblc to suppose that such 
inhiritancc may tak place Ihc eiucsliun then 
reduces Itself to one uf unprejudiced evidence, and on 
this point Prof MacBnd lefers to the mueh-eliscusscd 
im e sligaliuns of Kammerei, whose results can now 
he conn idictcd only by imputing fraud, md to the 
(xrhips even more impoit int bee luse incontrovertible, 
evidence recently obtiin d by Messrs Ouyer and 
Smith (set iilitic by Prof I> ndy in NaiurI' foi 
Itbtuiiy {, p 74.) m piudueing 1 rice of rabbits 
with d tceiiv eyes by th iclitn if 1 ivtolysin on 
the mother 

It IS lie It that the Lamarckiin jiiineiple of use 
md disus IS w II as the v irious Nco Lam irekian 
subtleties mvelving the mhentanec of icquind eluric- 
lers will hiv to be leekontd with siriously in future 
IS in LVolutioiiiry faetor Ihere is one point, how 
V 1 III which wc would venture to ditfcr from Prof 
MirHndc, and th it is with i gaid to the cvolutionari 
signilicmee to be attuhed to mutations It is true 
ihit m inv of the niutilions studied in plants ind 
animils nc more 01 less patholeigical or abnormal 
ml would stand 1 very poor ihiiue of surviving 111 
equd eimpetition under wild conditions On th 
thcorv of muf itions this is to br xpe ted is well as 
th o curie n c of ni i ly lelh il full is suih as an 
now I nown m Dioso|>hili ind (I nolhtra But viabl 
mill lions 01 even those which m somi ciiiumst inces 
will hive 111 advintagi over the parent species an 
In no meins unknown Brielgcs (Bui Bull 
vol xxxvin p 241) h IS recently desirib d 1 mutation 
tn Dtosophila with whit imcIIi which mainta n d 
Its If in equ il numbers m competition with the type 
m mass culture for ibout 175 goner itions rlu 
hat act rdiffcniKc is here mstgnimant but in wild 
speiics of plants there are innnrni rablc records of 
single vitiations which have arisen md perpetuated 
themselves, having neither m idvintigc nor a dis 
advantage in competition with tlu parint sptiies so 
far as can be determined 

Mut Itions lie also bv no m ans ill / s ihii ictcis 
In the another is a sems of foims is now known 
having a whole extra ihromosome in their nuclei, 
and since the doubling of the whole series of chromo 
somes (tetraploidv) was investigated in (Fnothera 
gigas a large number of genera of nhnts have been 
found to contain totraploid species showing that this 
particular type of mutation is not only in a sense 
progressive, but has also take n p irt m the phytogeny 
of various genera and families 

May we not then, suppose that mutation and the 
I imarrkian factor have both played their part in 
evolution, natural selection frequently coming in to 
adjudicate between mutations, while the I amarckian 
factor has been at work m many cases of adaptation^ 
R Ruoglrs Gatfs 


Homegrown Wheat 

'T‘HE Mmistry of Agneulture has instituted a cam- 1 view the need for stimulating production and the 
* to secure by educational methods an best methods of raising the average yield 

increase In the wheat production of this country An Though Great Bntain obtains its wheat from many 
account of the addresses delivered In connection with parts of the world, and it is scarcely conceivable that 
this campaign bv the principal of the Harper-Adams a shortage would occur through simultaneous failure 
Agricultural College appeared in the Ministry's I of the crops in all these countnes yet it is imperative 
General Service for December ii last These ad- I that our own yield should be increased, since the 
dresses deah with the subject from two points of ' available figures from otheo” jiroducing countnes and 
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the growing demands from nations which are becom- 
ing wheat-taters all point to a reduced supply for 
Oreat Britain lhat our production can be increased 
becooKk evident from a Lomparison of the figures for 
different years, te in 1868 16,733,000 quarters of 
wheat were produced compared with 6 
quirters in 1930 

During the war patnoUsm was certainly one of the 
controlling factors in the production of nome grown 
wheat, but now that conditions are more or less 
norm'll price becomes the dominant factor ihe 
Agriculture ^ct has considerably changed the post 
uon of the wheat grower in this country and with 
a free and uncontrolled market, as well as a 
guarantee against loss in the event of the world s 
price falling telow the cost of production, the growing 
of wheat becomes an attrictive scheme The 
guarantee is based on the acreage sown and not on 
uie quantity of grain per acre and the four quarters- 
per acre basis for the guarantee should be a stimulus 
to the light land farmer to grow whc-it while on 
heavy lind and Wheatland there is the stimulus 
of a higher return on account of the greater }iolds 
Probably the best way to increase production w to 
raise the average yield per acre throughout the 
country 

The Harper \d'ims Agruulturnl College has been 
carrying out tests for some teais snd the results 
show what large differences exist between the yield 
ing powers of different varifties In a three stir 
average the Standard virietv of wheit showed -i 

yield of 33 bushels per acre while Svalof Iron 
headed the list with 36 bushels per acre so that it 
IS obvious that by using some of the new hif,her Mold 
mg tarietiis the yield per ncre could be consideriblv 
increased At one time Gri-it Brit'iin boasted thit 
her aversge wheat yield per acre was higher than 
that of nnv other country in the world but the figures 
for iqio show that we nre now below othtr tounlnes 
the yield for Denmark being 4“ 3 bushels per ncre 
against sq 1 bushels per acre in Gre'it Britain 

Judicious mmunng is one of the surest nids to 
increased vneld md even at oresent prices an incre-ise 
of three bushels per acre amply repijs the ipplicntion 
of'i cwt of sulphate of ammonia Other points to 
be considered "ire the time md the nte of sowing 
All 'ivailable experiments seem to favour the nutumn 
sown wheat while it seems very probable that x big 
saving could be effected bv reducing the nmount of 
seed sown per acre 


Hydrography of the NUe Basin. 

T nr hydrognphii 'll dita relating to the Nile and 
Its upper resches were published list year bv the 
Public Works Ministry of Egypt in a report entitled 
Nile Control * which was reviewed in these columns 
on December 30 list The information was collected 
for the use of the Technical Commission which was 
appointed last year to report upon the various projects 
prepared bv the Ministry for controlling and dis- 
tnbuting the Nile w iters in Egypt and the Sudan 
The report of the Commission has now been pub- 
lished ( Report of the Nile Projects Commission,” 
Cairo, iqaoj The Commission consisted J>f two 
hydraulic engineers of wide experience Mr F S J 
Gebbie nommited bv the Goyernmont of India md 
Mr H F Corv nominated bv the Government of the 
United States ilso of Dr G C Simpson nominated 
bv the University of Cambridge is i phvsicist whose 
scientific knowledge md experience were desired m 
(onncrtion with problems in witer meisurcment 
Criiiilsm of the projects hid bien rife for many 
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months, and had culminated m a aeries of charges 
being brought against the Ministry of Public Works 
by Sir W Willcocks and CoJ Kennedy, in which 
falsihcation of data and suppression of records were 
alleged More than half of the report is taken up by a 
consideration of these charges by the Commission, 
which has reported unanimously that there had been 
no falsification or any fraudulent manipulation of 
data 

Passing to the consideration of the technical 
merits of the projects for the dams at Gebel Aulia 
on the White Nile and at Sennar on the Blue Nile, 
for the barrage at Nag Hamadi in Upper Egypt 
for a dam on the upper reaches of the Blue Nile and 
for another on Lake Albert, the Commission reports 
wholly in favour of each of them It does not con 
sider that proposals for the construction of reservoirs 
in the marsh region of the White Nile are worthy of 
investigation ihe further terms of reference the 
allocition of the increased supply of ivailibic water 
and the apportionment of cost produced a minority 
report from Mr Corv On the measurement of river 
discharges the Commission expresses the opinion that 
there is no other river in the world for which the 
discharge is so accurately determined is that of the 
Nile and its report bears out what has been fully 
set out in Nile Control thit the present day 
needs of Egypt and the Sudan demand the highest 
precision m the control and distribution of the Nile 
water The iddition of a Physical Dencrtment to 
Ihe Ministry of Public Works indicates thit this his 
been recognised md it is to be hoped thit when 1 
fuller meisure of responsibility is pliced upon Fgvp 
tian idmmistratnrs they too will realise the necessity 
for maintaining the highest cfliciencv in ill thit ton 
cerns the scientific study of the hvdrogriphy of the 
Nile bisin 


University and Educational Intelligence 

Birminohau —Mr John G Garrett his been ap 
pointed lecturer md demonstrator in mine surveying 
and Mr John P Rees lecturer in metal mining 
The following new members of the staff of 

S uecn s Hospiw have been appointed University 
inical teachers —Dr Geoffrey Eden assistant lec 
turer on clinicil medicine and junior medical tutor 
md Mr W Gcmmill issistmt lecturer on clinical 
surgery 

Edinburgh — Ihe committee organised in 1911 by 
the late Prof MacGregor to promote a memorial to 
Prof Tait in the form of a second chiir of natural 
philosophy IS now in a position to report to the sub- 
scribers and others interested that the Tut chair will 
shortly be established ihe funds collected before the 
war have now been subst intially augmented by sums 
from other sources and the committee after con 
fernng with the University Court, has been informed 
by It that it will be possible to arrange for the founda- 
tion of the chair not bter than the year 1925 by which 
time certain funds set isidc by the University Court 
towards the endowment of the chair will have 
matured In announcing this gratifying decision the 
T cit Memorial Committee believes that there are still 
manv of Prof Tait s former pupils and friends 
desircnis of being associated in the promotion of this 
lasting memorial to i greit natural philosopher 
Further and immediate contributions will make it 
possible to Inaugurate the Tait chair of natural philo- 
sophy before 1925 Further information may ob- 
tained from the hon secretary. Dr C G Knott, Uni- 
versity of Edinburgh 
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Glasgow— The Lord Rector is ex-officto president 
of the University Court, and takes the chair at least 
once during his three years term of ofhce On 
l<rida>, March ii, Mr Bonar Lavi, after his install i 
tion in the fcwenoon, presided at a formal meeting of 
the Court The business was of spe lal interest, as 
testifying to the sympathy and support which the city 
has (or many gencritions accorded to the University 
Securities for 31,050! were received from Sii D M 
Stevenson, Bart , ex I ord Provost, for the foundation 
of a Citizenship Trust Ihc purpose of the Trust is 
to establish a Stevenson lectureship or chair 'inatogous 
to the Gifford foundition to make provision in 
Glasgow for instruction in the rights duties and 
obligations of citizens in relation to the city the 
State, and the commonwealth of nations, to promote 
study, inquiry and research in subjects bearing on 
lot at government, national polity and intern itl mal 
comity and thereby to emphasise the compatihilitv 
of CIVIC or local with national patriotism and of both 
with full and free international co operation 

I md Weir next presented to the I ord Rector 1 
cheque for to aoo! on behalf of the Institution of 
Engineers and Shipbuilders in Scotland Ihe sum 
had been contributed by members and friends of the 
institution by wav of commemorating the centenary 
of the death of James Watt formerly mathematic il 
instrument maker to the University for the purpose 
of increasing the f icilities provided in the James Watt 
(University) laboratories tor the scientific study of 
engineering It is proposed to use the fund for the 
purpose of erecting into James Watt professorships 
the two lectureships in electrical engineering md in 
heat engines ilready established in the department 
I ord Weir took the opportunity to announce that 
the institution had resolved to confer the rare dis 
tinction of Its honorary membership on Mr Bonar 
Law formerly iron merchant in Glasgow ' 

I astlv it was intimated to the Court that the late 
Mr Robert Wylie chairman of Wvlie and lochheod 
I td had bequeathed the residue of his estate for the 
further endowment of the Regius chair of engineer 
ing and of engineering teaching in the James Watt 
laboratories of the University in commemoration of 
the benefits conferred on mankind bv the labours of 
James Watt He hod also bequeathed his library of 
books relating to Glasgow and all his engravings 
etchings and water colour drawings Tt is under 
stood that the bcojuest after the expirv of certain 
life rents will amount to a larger sum than anv 
previous benefaction of the kind 

\ large extension of the James Watt labor tones 
in which the engineering department of the ITniversitv 
IS housed IS nearing completion It has been rendered 
necessary by the great influx of students after the 
war In October igao many applicants had to be 
denied admission 

Dr r C Thompson of the Universiiy of Sheffield 
has bcMin appointed to the chair of metallurgy in the 
University of Manchester 

Thp Princf of Waies will be present at the London 
University graduation dinner to be held at the Guild 
hall on Mav 5 and as the recipient of the degrees of 
Doctor of Science and Master of Commerce will 
respond to the toast of “The New Graduates *’ 

On June aS the University of Durham will confer 
the honorary degree of D Sc upon Sir F H W 
Tennvson d’Eyncourt director of naval construction at 
the Admiralty and Prof A Meek professor of 
zoology at Armstrong College, Newcastle upon-Tvne I 

Notice is given by the Royal Society of Medicine 
of the award in June next of the William Gibson | 
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reiic ireh schol irship of 350! for two ycari, for a 
qualified medical woman Particulars may be ob- 
tained from the secretary of the society, i Wimpole 
Street W I 

Ov Saturday last the L ni\ 1 sity of Dublin con 
ferred the honorary degree of Sc D upon Pref 
W M Bavliss professcr of gen r il physiology in 
Uniiersity College London Prof 1 Borel professor 
of the theory of functions at the Sorbonne P ins and 
Prof A A Michclson [rifessir of physies in the 
University of Chicago 

\iiiicArioNs are invit d for the John Lucas Walker 
studentship in pathology in the Uniscrsity of Cam 
bridge The studentship is of the annual value of 
joo! and tenable under certain conditions for three 
years Candidates must be prepared to devote them 
selves to original research in pathology ind must send 
their applicitions with topics of published work and 
references before April , next to Prof Sir German 
Woodhead Pathological Liboratory, Medical School, 
Cambridge 

The annuil report of the Delegates for Forestry of 
the University of Oxford contains a record of the 
valuable work which has been accomplished at the 
school during the past year More than 100 students, 
of whom So were first year men have been attend 
ing classes, and temporiry assistance in the work of 
instruction was afforded by the loan of four officers, 
three of them from the Forestry Commission and one 
from the India Office Practical work was under 
taken m the Forest of Dean High Meadow Woods 
and Tintern Crown Forests and in September a 
party of twenty five students accompanied the pro 
lessor on a tour through some of the forests of 
France The scheme for raising plants for sale in 
the Bagley Forest Nursery was abandoned during 
the year on account of the high cost of labour but 
the nursery will be maint lined for raising plants for 
local use and for demonstration purposes During 
the year thirty six students qualified for the diploma 
m forestry two of whom we note are ladies The 
delegates also pav eloquent tribute to the work of 
Sir William Schlich who has resigned his professor 
ship after a tenure of fifteen ytars 

In the annual report of the Cc mmissioner of Educa 
tion for the United States for the year ending June, 
1920 bnef summariis of progress in some pliases of 
education in Amcnci ire given together wiUi a short 
statement of the activities of the Bureau of Educa 
tion Formerly the annual report was printed m two 
large volumes, but four years igo it wts decided to 
issue this form of report biennially and to supple 
nient it with 1 brn f innual sketch, such as the one 
before us of iy4 pages In the section dealing with 
higher education ittention is directed to the large 
increase in the numbers of students receiving instruc 
tion and to the hn incial emban assment in which most 
of the universities and colleges find themselves A 
comparison of the total enrolments for the academic 
year 1916 with those of 1919 show an increase of 
25 per cent at the 250 institutions from which 
statistics were obtained Reference is also made to 
the low salaries which are being paid at public and 
private institutions for higher education Another 
point of interest is the introduction of general intel 
hgence tests such as are used in the American Army 
as an alternative to entrance examinations and it is 
estimated that some 200 colleges and universities are 
using such psychological tests Attempts are also 
being made by co-o^ration with industrial associa- 
tions to bring higher educational institutions into 
closer relations with the needs of the industries of 
the country 
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Calendar of Saentific Pioneers. 

Ntarril 17,1771 OhHtar MMr HaN dM —An Ewex 
landowner and a liwyer Hall in 1733 was the first to 
construct an achromatic telescope 
Mardi 17, 1712 DttiM Banwidi dM —Trained as 
a mathematician by his brother Nicholas Daniel 
Bernoulli added greatly to the fame of the family 
Like Euler his lifelong fritnd he received no fewer 
than ten prizes from the Pans Academy of Sciences 
His best known work wis that on hydrodynamics 
Mar«h 17, IMS Pnadneli Wilbsim Bewri died — 
One of the greatest of astronomers Bessel was 
director of the Konigsberg Observatory where he 
erected the first of Praunh^r s heliometers Among 
his most important labours were the reduction of 
Bradley s observauons the determination of the 
parallax of 61 Cygni his two catnlogues of sUrs 
and in pure mathematics the invention of Bessel s 
functions 

March 17, 1263 Ohmtian Doppler dMd —Doppler 
was a prof^or of mathematics at Prague In i&ta 
in a paper on the coloured light of double stars ne 
enunciated the well known principle which bears hts 
name 

MMh 12, 1271 Aucuotu do Mofgu diod— fhe 

first professor of mathematics in University College 
London de Morgan exercised a gre it nfluence by nis 
teachmg nnd wrtings on mathematics and logic He 
was deeply versed in the history of mathematics 
Miroh 12, 1217 Piorro lughno Mtreoln Bortbolot 
dM — Professor of organic chemistry m the College 
de France and secretary to the Paris Academy of 
Sciences Berthelot made important researches in 
thenmvchemistiy explos ves and synthetic chemistry 
Moroh 20, 1727 tv looM Nowton dnd— Uni 
versaily recognised as the world s greatest mathe 
matical physicist Newton was born on Chnstmas 
Day 16^ In i6fo he became Lucasian professor of 
mathematics at Cambridge m 1689 was elected 
Member of Parliament for the University and in 
1699 was made Master of the Mint From 1703 
until his death he was president of the Royal Society 
His Pnncipia was published in 1687 His grave 
IS m the nave of Westminster Abbey while his 
monument — the long inscription on which evoked a 
protest from Johnson — stands close by Ihe statue 
of Newton by Roubiliac at Trinity College Cam 
bridge bears the words Qui genus humanum 
ingenio superavit 

Marsh 22, 1272 Juiw Robort VM Mayor died — 

One of the founders of the science of thermodynamics 
Mayer m 1841 settled at Heilbron as a physician and 
his memoir on the mechanical theory of heat was 
published the following year 
Marsh 21. 1722 Nieotas Loms do Uuodlo dwd — 
I acaillc was the first to measure an arc of meridian 
in South Africa He published three catalogues of 
stars the second of which was based on his work it 
the Cape of Good Hope in 1750-54 
Marsh 22. 1772 John Oonton Mod -A private 
schoolmaster m Spitalfields Canton was a keen ex 
penmentalist He made improvements in electricity 
and demonstrated the compressibility of water 
Marsh 22, 1222 OMtav HshvMi WIsdsmaim 
dM —The successor in 1877 of Poggendorf as editor 
of the Atuuilen dar Phynk und Chemte Wiedemann 
was known for his accurate physical determinations 
and for his monumental work entitled Die I ehre 
von der Elektncitat ECS 
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SocietieB «nd Academies. 

London 

Ltonssa Society February 17— Dr A Smith Wood 
ward president m the chair — Prof G B Ds Tool 
A contribution to the teratology of the genus Datura 
L A hitherto unreported malformation of the flower 
of D stramomum A plant grown m the Botanical 
Garden at Modena produoed flowers of two kinds 
normal flowers appeared on the lower part of the 
plant and produced perfect capsules but flowers pro- 
duced in the upper part of the plant later in the 
war were barren — Capt J Raashsttsm The tol 
lection of plants made by various members of H M 
Salonika Forces A plant-collecting competition 
amongst warrant ofheers non commissioned officers 
and men was held The result of the competition 
was satiiifactory as it also had the effect of cen 
tralising effort and attractmg a considerable number 
of other collectors The district in which the prin 
cipal collectors were stationed was indicated on a 
map — Dr G C Drocs A short account of botanical 
work m the Shetlands A Plantago from the north 
of Balta Sound which miy be compared to P man 
hma var mtnor Hook renamed by Boswell Syme 
var htr uta wis discussed Cerasttum subtefran 
drum. Murb / otamogeton uectcua C R cht P 
rutiJus Wolfg Rhtnanthus horeedts Druce and Poa 
trngata I indm are described *is new to the flora 
NUella rudifica Ag found n the Loch of Stennes 
ind Chara caneicem H and J Groves are new to 
the Scott sh flor'i 

Ossloglcal Seckty I ebruary 18 —Mr R D Oldham 
president in the chair — R D OMhsia Presidential 
ddress Know your faults 1 he address was devoted 
to a consideration of the dangers of a loose use of 
words The first mstance taken was that of the 
ommon classification of faults as normal and 
reversed It became generally accepted that normal 
faults in the technical sense were normal in the 
diet onary sense though this is not always in accord 
with ex^nence Reversed faults were then con 
sidered A consideration of possible modes of forma 
tion led to the conclusion that the words upthrow 
and downthrow indicate no more than the relative 
displacement of the two sides of the fault Passing 
01 to the word overthrust the president pointed 
out that It implied the two concepts that the upper 
block was thrust over the lower and that its dis- 
placement was due to the action of some external 
fault With regard to the former there is no means 
of deciding from observations within the area of the 
overthrust whether the upper or the lower block had 
been d splaced or had remained stationary With re 
gard to the latter it was deduced that the movements 
must have taken place piecemeal and that the cause 
must have been generated within the area affected 
As It is difficult to conceive of any such action taking 
place in the dead matter of the upper block the con 
elusion IS suggested that the originating cause lay in 
the lower ana the overthrust becomes an under 
crawl 

February 33 — Mr R D Oldham president in 
the chair— Prof W J SeBat Saecammma Carten 
Bradv and the minute structure of the Foraminiferal 
test \n investigation was made into the compom 
tion and structure of the test in the vitreous and 
porcellanous Foraminifera In both groups the sub 
stance of the test consists wholly of calcite The dis 
tinchve difference 1 es in the granular and felted 
structure which characterloes the poroellana Per 
forate Foraminifera and porcellanous forma occurring 
n assoc ation with Saccamminn retain the original 
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structure of their tests; the structure of Saccam- 
mlna is not inconsistent with that of the arenaceous 
Foraminifera, and thus one is led tu assign this fossil 
to the group originally proposed for it by Bra^ — 
Dr. T. b. wllsea : Notes on the views of the late IVof. 
Charles Lapworth with regard to spiral movements 
in rocks during elevation or depression. During Prof, 
laipworth's only visit to Wengen Alp, near Lauter- 
brunnen, he was able to infer the presence of rock- 
circles (due to spiral movements) some hundreds of 
feet up the hillside. Prof. Lapworth ’s theory of 
wave-movement is applied to solids, and the type of 
deformation which a cube would undergo if acted 
upon by wave-rrests and wave-troughs from three 
different directions is discussed. this method of 
investigation it is possible to dcmonstiate the condi- 
tions under which shearing wouid take place in the 
centre of the cube, along the mam scpi.il line between 
the positive .ind the negative poition of the fold 

Association ol Economic Blologisis, March ii Sir 
David Pram in the chair - -Dr j Davidson The tells 
(if plant tissues in relation to cell-<-ap as the focxl of 
\phids. .\ftcr dcsrribing the sucking .ippaiatus of 
\phids, the iclatioii of the stvh t to th< pl.inl 
tissues was considered, particular regard being paid 
to the course of the puncture, the effect upon the coll 
contents, the tissues affected, and the food value of 
saps at diffc rent age s of the pl.mt 'J hcccrv interesting 
relation between llio sire of .Aphids upon various food- 
plants was discussed in the light of the diiricullies 
that this introduces 111 spccifii di lenninations F. R 
Speyer* Ceylon Anihiosn beetles and their t elation to 
problems of plant phssiologs Of the si\t\-si\ 
Scolvtid beetles in ('cvlon associated with \mbrosia 
fungi, thirtv-two belong to the genus Xshborus The 
bionomics of these bec*tlcs was briefl> described, and 
an account given, illustrated bv vers fine specimens, 
of the tunnelling they make in their host trees The 
pure cultures of degenerate Ascomycetous fungi main- 
tained by the insects in their tunnels were described, 
each species of beetle having its own particular fungus, 
and a number of hypotheses were advanced to explain 
them. The paper closed with a bnef review of the 
various Insect groups which are known to cultivate 
fungi and of the organisms m.sintained 

Edinruroh. 

Reyal Sectety, March 7 — Prof. F. O. Bower, presi- 
dent, in the chair. — Prof A. R. Home : graphical 

method of determining shear influence lines and 
diagrams of maximum shearing force for .i beam sub- 
jected to a series of concentrated rolling loads The 
paper describes a graphical method of constructing 
shear influence lines. These lines are of importance 
to^ civil engineers in connection with the design of 
railway bridees and other structures which are sub- 
jected to rolling loads They are of speci.il import- 
ance in structures of rcinforeed concrete Up to the 
present it has been tb? practice to determine these 
influence lines bv calculation, which process becomes 
very laborious when the number of loads is consider, 
able, as, for example, in the case of the wheel loads 
of a_ loeomoiive. TTie method is extended to make 
possible the determination of the maximum shearing 
force which occurs at each section in the length of 
the bridge or structure without anv r.slculation being 
necessary.— Dr. |. M‘I, ThempMa Studies in floral 
morphology . _No. 2 * The staminni zvgomorphv of 
Couroupita guiancn\is, Aubl. In this communication 
the development of the remarkable lopsidedness of the 
flowers of Couroupita (the cannon-lxill tree) is 
described A general description of the* tree itself 
NO. 2681, VOL. 107] 


is provided from the author’s observations in Jamaica, 
and the crowded inflorescences and massive spherical 
fruits are illustrated. It is shown that the most con- 
spicuous floral features of Couiuupila are due to the 
separation of the male organs into two portions 
during development The first is a fleshy ring round 
the style and bearing numerous short stamens, all of 
which prexiuLe small pollen-grains. Tlie second is a 
long, sirap-shajxxl, fleshy structure which is borne on 
the outer side of the flower It ends in a massive 
ovoid body hanging over the centre of the flower, and 
carries long, fleshy si imens whieh produce large 
polkn-grains. It is this large, fleshy bo^ which is 
the chief cause of the lopsidedness of the flowers. In 
the course of its development it assumes remarkable 
features .\t an early stage its component cells 
become scry large compared with those of the remain- 
ing male organs. A cellular gigantism is thus begun 
which IS mainbiined throughout its entire history It 
IS to this cellular gigantism and to the active growth 
which .acromp.inics it that the lopsidedness or zygo- 
iiiorphv of the stamens is due Thu i oinmnnication 
w IS illustrated by photogiaphs and dr.iwings showing 
(he habit of the rannun-ball tree and tlie shut lure 
of Its flowers .end fruits, inti forimd the picface to a 
gcmcral studv of the floral chaiactcts of the genera 
with which Couioiipili is allied 

Paris 

Academe ol Sciencei, lulnuaiy M (iccHges 

Lcmoini in till chair 1 ) Detlandrea .end V Bursoa . 
Rcsc.ntlus on the .ilniospherc of stais 'Ihc recogni- 
litiii of stars whiili show the s.nne biight iincs as are 
obsfivcsl m the sun As the result of a sonich for 
blight throniosplieiir lines in stars, p.ii tic ularly in 
Shirs of the F, (i, and K types, the K, and H, lines 
have been delected in eight stars .iiid the Kj line 
alone in two others, and a list of tlicsc stars is given. 
Only one of the se, a Auriga, is of thi soKar G type — 
P Tcrmler and L. Joleand ; Tlic ovet lapping frag- 
ments of PropMC (Drdme), evidence of a great sheet 
of alpine origin, pushed, before the Miocene, on to 
the valley of the Rhdne - F Widal and P Vallery- 
Radot ■ Desensiblli-ntion and rcsen&ibilisation at will 
in a patient annphvlactiscd to antipvrine — G. Oooy 
Aplanetism and the law of sines.— C. ORlchard : 
Certain networks which occur in the study of the 
congruences belonging to a line.ir complex. -M. da 
Sparre ■ Calculation of the r.im sti oke in a pipe 
supplying a turbine with strong reaction. — P. 
VRlUmla . Endogenous zvgomnrphosis in flowers 
normally actinomorphs. — Sir Ernest Rutherford was 
elected a correspondant of the .Academv for the sec- 
tion of general physics in surttssion to A Michelson, 
elected foreign associate, and Jules Bordet corre- 
spondant for the section of medicine and surgery in 
succession to the late Pierre Moral.— R Wavre : An 
equation of Fredholm in the complex domain and its 
application to the theory of systems of linear equa- 
tions with an infinilv of unknowns. — R. Dclaiuiav 
The solution of the indeterminate equ.ation 
qX* /)X»Y+tiXY*-t-Y*-i. 

- G Bonligand Certain modes of deleiminatinn of 
the solutions of Aii— w’l* — M Holwetk • The ab- 
sorption of X-ravs of great wave-lentrth Connection 
between the X-rnvs and light G Claadc The syn- 
thesis of ammonia under verv high 01 essure • the 
present st.ato of the experiments In janiiarv, iqzo, 
several members of the Ac.idcmv s.iw the first work- 
ing plant outside the laborntorv. it prndiirrd 6 to 
7 litres of liquid ammonia per hour. After various 
changes in the rataivsers, at a second visit on Novem- 
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ber 20, 1930 the production »a* 6o to 70 litres of 
liquid ammonia per hour, or i 25 tonn day \ 
compressor has now been built capable of compressing 
700 cubic metres of the gas mixture per hour to 
900 atmospheres, equivalent to 5 tons of anhydrous 
ammonia per day — A Portevia The electrical rc 
bistancp of the nickel steels A comparison of the 
resistanrcs of a senes of nickel steels published by 
the author m 1909 with the measurements given later 
by O Boudouard for a similar senes shows that the 
figures are, in general, concordant, except in certain 
allots which present large differences It is now shown 
that the heat treatment is not without influence on 
the resistance' the same bar giving different figures 
according as it was allowed to cool down from 
1000® C in four hours or three days — A OaakBt 
Contribution to the study of the system lodine- 
tellunum Study of the eviporation Ihe results 
confirm the conclusions given in earlier com 
munications b ised on thermal or metallographic 
analysis No evidence of the existence of a tellurium 
sub-iodide was obtained — M Chopin Relations 
between the mechinical properties of dough and the 
lightness of the bread produced from it — J Bonganh 
and P ReUa The lodamidines Bcnziodamidine 
undergoes an unexpected reaction when treated with 
acetic anhydride a compound of the latter with 
benzdi-iodamidine being produced This is st-ible in 
air, but IS instantly decomposed bv water with libera 
tion of iodine - A finibhard The orthogomlitv of 
the systems of ridges of the earth s crust R 
Chndoan The am lent hvdrographv of the Sahara — 
L CsysBX The idea of a general submarine meta 
morphism deduced from the alteration of the Jurassic 
oolitic iron miner ils contemporary with their deposit 
— P Qlangeand The earthquile of October ^ iqao 
which affected a 1 irge part of the vole inic regions of 
the Central Massif This earthquake was not severe 
the second shock, at 4 57 a m woke the population 
and caused oscillations of walls and furniture and the 
ringing of church bells but littU d im ige resulted 
Earlier seismic disturbances (June to December iqi^) 
m the same region are recalled and another more 
severe in August 1802 — P NdgrU The subsidence 
of the Mediterranean coasts of Trance — \ Briquet 
The lowlands of Picardv south of the Somme — 
Parillard The reproduction of Chaetoceros Ftbentt — 
P Dalauey New researches concerning the extrac 
tion of the glucosides in some indigenous orchids the 
identiflcation of these glucosides with loroglossin 
Ihis glucosidi has been shown to be present m 
Cephalanthera grandtftora Ophrys aptfera and Orchu 
hfoUa Its identity with the loroglossin extracted by 
Bourquclot and Bridel from I oroglos^um htrcinum 
wis proved bv direct comparison of the melting 
points and bv its reactions — M MolHsrd The terato- 
liwical phenomena occurring in the floral apparatus 
of the carrot as the result of injuries —II HarM A 
double curve representing verv ex ictlv sphvgmomctnc 
osnllations — MM ChsBard P Bradfai and Origaat 
The arrest cf uru acid in the livtr During digestion 
i proportitn up to 40 per rent of the uric and enter- 
ing by the portal vi in is retained bv the liver If the 
animal is fasting the proportion of uric uid in the 
blood entering and leav ng the liver is unaltered — 
A Dehome The meiotic prcxress m the spermato 
genesis of the salamander and the ti iton — C Champy 
The correlations between the male sexual characters 
and the various elements of the testicle in imphibians 
Study of Trtton alpe trt % — Anna Dmsriaa md G 
Baha Variations of susceptibility to harmful agents 
with the number of animals treated F Rabaad 
Variations in instinct and their production at will in 
V arious spiders — P I cias \ breeding ground of 
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the fruit fly (Ctrai*ti$ capttata) in the neighbourhood 
of Pans In 1900, 1906, 1914, and 1919 the larvte of 
Ceratitis were found in late pears at Asniires and 
Courbevoie from which it would appear that this 
insect, onginatmg m tropical countries, has become 
acclimatised near Tans — Bayssr The influence of 
lumincxis radiations on azobacter — H SpakUagsr 
The treatment of human tuberculosis — M Rappla 
Vaicination in tuberculosis 

Washington, DC 

Nattoasl AcaAemy el Sclsaces (Proceedings vol vi 
No 6, June, 1920) — R Peart and L J Reei The 
rate of growth of the populabon of the United Stetes 
since 1790 and its mathematical representation 
Parabolic logarithmic and exponential curves of 
population are discussed, the last giving a particularly 
close fit and presumably, being better suited to predic- 
tion by extrapolation — A G Webstar The Spnngfield 
rifle and the I educ formul i The rifle gives results 
in accordance with the formula — 1 . B Mason 
\ I HIU and E B Kelsey Alkyl amides of tso- 
thiocyanacetic and A report of a practical method 
of synthesis by which anilides of irothiocvanocetic 
acid may be obtained It seems safe to conclude that 
any scot hiocyan ate formed by interaction of potassium 
thiocyanate with a secondary chloroacetanilide will 
be unstible II Shapfcy Studies of magnitudes in 
star clusters XT Trequency curves of the absolute 
magnitude and colour index for 1 1 giant stars The 
clusters the stars of which vre included in the dis 
cussion of absolute magnitude are Messier 35 ii 
13 13 30 ind 68 ind N G r 4147 and 7006 The 
present study is limited to stars brighter than zero 
m ignitude For the luminositv curves it is restricted 
to Messier 3 ti and 13 The results have many 
points of interest— T H Oranwall The distortion 
in lonfonml mapping when the second coefficient in 
the mapping function has an assigned value — A G 
Webstsr The connection of the soeiific heats with 
the equation of state of a gas A critical discussion of 
the statement that if i fluid obeys 1 charai tenstic 
equation of the form V = F (P/T) the specific heats 
are independent of the pressure — F E BartsU 
Anomalous osmose Anomalous pressures are those 
which do not conform to the gas law thov may be 
greater or less than the normal values and ibnor 
malitv mav be so great as to result in so-called 
negative osmose Hypotheses as to the electrical 
states which mav be associated with the membrane 
svstem and may account for abnormal osmotic 
effects are discussed A I Peley A photographic 
method of finding the instantaneous velocity of sound 
waves at points near the source The variation of 
the velocity from 666 metres per second to 380 metres 
IS observed — ^T H Oranwall Conformal mapping of 
a family of real conics on another — S Wright The 
relitive importance of heredity and environment in 
determining the piebald pattern of guinea pigs A 
detailed anaivsis of an extensive series of expenmenta 
carried on by the Bureau of Animal Industry since 
1906 In the control stock variations in pattern are 
determined to about 43 per tent bv heredity and 
38 per cent by irregulantv in development leaving 
nothing for tangible environmental factors In the 
inbred family the corresponding fimires are 3 per cent 
for heredity 5 PW for tangible environment and 
02 per cent for irregulantv in development The 
figures for the mean square deviations check well 
with theory— E W Baiiy Fossil plants from the 
I ate Cretaceous of Tennessee The present dis- 
coveries disclose the remains of 124 species complete 
enough for descnptive purposes, of which 86 are new 
to science 
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Books ReceiTCd. 

Shasta of the Wolves By Olaf Baker Pp vii+ 
376 (London and Sydney G O Harrap and Co , 
Ltd ) bi net 

Anthracene and Anthraqumone By C de Barry 
Barnett Pp xi+43b (London BaiUiire, lindall 
and Cox ) 3$« net 

Pomander Collection of Hawaiian Antiquities and 
Polk Lore By A Pomander ihird senes Part 
111 Pp 111+359-546 (Honolulu Bernice Pauahi 
Bishop Museum ) 

Ammonia and the Nitrides With Special Refer 
ence to their Synthesis By Dr Pdward B Mixted 
Pp viii+iib (London J and \ Churchill) 7s 6d 
net 

Cocoa and Chocolate Iheir Chemistry and Mtnu 
facturt By K Whympcr Revised and enWrged 
second edition Pp xxi+5b8+xv plates (London 
J and A Churchill ) 43s net 
Lectures on the Principle of Symmetry and its 
Applications in all N ilural Sciences By Prof 1 M 
Jaeger Second edition Pp xii+348 (Amsterdim 
Elsevier Publishinji Co j 

Vorlesun^en uber Vergleichende Anitomie 

I Licferung Sinnesomane und Leuchtorganc By 
Prof Otto Butsihli Pp 111+643-93 i+xiv (Birlin 
J Springei ) 48 marks 

Hvgiene By J Lane Nolter ind R H Firth 
Ninth edition Pp xii+540 (I ondon Longmms 

Green and Co ) los 6d net 
Monographien uber die 7eimung beim Mtnschen 
By Or Herminn Rohledcr mnd v Die Zeugung 
let Hermaphroditen Knptorchen Mikrorchen und 
Kastraten Pp x+143 Band vii Die kunstliche 
Zeugung ^efru(htung) im lierretch Pp x+128 
(Leiprig G Thu me ) 43 mirks each vol 
Elementirv Notes on ronifcrs By A H Church 
(OotinKal Mimoirs No 8) Pp 33 (London 

Oxford llniversitv Press ) 2S net 
Form Factors in C omferx Bv A H Church 

(Botimcal Memoirs No q ) Pp 28 (London 

Oxford Universitv Press ) 3 net 

Ihe Somitu Organization of the Phseophyce-e 
Bv A H Church (Botmicil Memoirs No 10 ) 
Pp 110 (London Oxford University Press ) 51 
net 

The Origin and Problem of I ife A Psccho 
PhvsiologK il Study Bv A F Baines Pp xii+97 
(I ondon G Routledge and Sons Ltd New Aork 
L P Dutton and Co ) ■\s 6d net 
Tables of Physical and Chemical Constants and 
some Mathematical Functions Bv Dr G W C 
Kaye and Prof T H I abv Fourth edition Pp 
vii+i6i (London Longmans Green and Co) 14 
net 

Silua and the Silicates Bv James A Audlev 
(Industrial Chemistry) Pp xiv+374 (London 
Bailliftre Tindall and Cox ) 151 net 

Analysis of Paint Vehicles J ipans and Varnishes 
By Prof C D Hollev Pp ix+203 (New York 
I Wilev and Sons Inc I ondon Chapman ind 
Hall I td ) 13s M net 

Prevention of Venereal Disease (Being the Report 
of and the F vidence 1 aken by the Speci il Committee 
on Venereal Disease ) Pp xxxv+236 (I ondon 
Williams and Norgate ) ais net 
Memoirs of the Geological Survey Fnglaml and 
Wales The Water Supply of Norfolk from Under 
ground Sources Bv William Whitaker Pp iv+ 
i8e (London H M Stationery Office ) 101 net 
The Carnegie United Kingdom Trust Seventh 
Annual Report (for the Year ending 3rs^ December, 
1930) Pp iit+63 (East Port Dunfermline ) 
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A Practical Handbook « f British Birds Part x 
Pp 81-176 (London Witherby and Co ) 41 6d 
let 

Radiooktivitat und die Neueste bntwicklung der 
Lehre von den Chemischen I lementen B> Prof K 
Pajans Dntte auflagc (Sammlung Vieweg, Haft 
45) Pp viii+134 (Braunschweig h Vieweg und 
Sohn ) 6 50 marks 

Grundzuge der Einsteinschen Relativitjtstheorii 
By Prof August Kopff Pp viii t 198 (Leipzig S 
Hirzcl ) 36 m irks 

Edina Geographies By T Franklin Book 1 
The British Isles Pp 64 is 8d net Book 11 
Furope Pp 72 is qd net (Edinburgh W and 
A K Johnston 1 td London Macmillan and Co 
ltd) 

A little Book on Map Projection Bv Mary 
Adams (Dr W Garni tt) Niw and revised edition 
Pp V111+112 (London G Philip ind Son ltd 
I iverpool Philip Son and Nephew I td ) ■, 6d 

net 

Qu iktr Aspects of Truth B\ Dr F Vipimt 
Rri wn Pp 156 (I ondon Ih Sw irthmcre Press 
I 1 1 ) 54 net 

The Coco Nut Bv Prof Edwin B ( opeland 
Second edition revised Pp \vi+32, (I i ndi n 
Macmillan and Co Ltd ) 2c 1 net 

Pur Thought and the Riddli of the L niversc 
B\ Francis Sedlak Vol 1 Crcatii n of Heavin 
and Faith Pp XV+37S (I on Ion (i Mien and 
Unwin Ltd ) t8i net 

Society for the Preservation of the F luna of the 
Fmp n Journal New Series P rt 1 Pp 74 
(Inidon A I Mumphrevs ) 2? 6d net 

High Ttnsion Switthgear Bv Henn I Poole 
(lechnical Primers) Pp ix+n8 (I ondon Sir 1 
Pitman and Sons I td ) ■» 6d mt 

Annu d Reports 1 n the Progress of Ch misiri for 
1920 Issmd l>\ the Chemical Societi Vol xvii 
Pp x+264 (1 ondon Giimev and Jackson ) "> 6d 


Education and World Cit zi nship An Fss iv 
towards 1 S icnu of Fdu aten B\ J C Maxwell 
Garnett Pp x+515 (( ambndge At th llniver 
sitv Press ) 361 net 

Dictionarv of Br tish Siientifu Instruments Issued 
Iv the British Optic il Instrument Manufacturers 
Association Pp xii+335 (I ondon Constable and 
Co I td ) 2 1 s 
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Research and National Progress. 

S IR ALFRED MONO, in a speech at the anni- 
versary dinner uf the Chemical .Society on 
March 17, said that the attitude of the House of 
Commons towards research was much the same 
as that which led to the loss of the dye industry 
to this country, and it was manifested recently in 
the attacks made upon his proposal to spend a 
few hundred pounds on a laboratory where in- 
vestigations could be earned out on the behaviour 
of concrete under different conditions. It is evi- 
dent, therefore, that there are still people in posi- 
tions of authority who do not understand the 
significance of research, and prefer the experience 
of a practical man to the results of the most 
careful scientific inquiry. Under the stress of 
competition such experience often represents the 
principle of the survival of the fittest, and has, 
therefore, to be given careful consideration; but 
more often it carries with it many vestigial char- 
acters which can be discarded without loss of 
function, and possibly with profit. 

Research does lot, howe\cr, signify merely the 
scientific testing of designs and methods with the 
object of discovering the factors essential to the 
fulfilment of a particular purpose. It is true that 
the chief part of industrial research is concerned 
with problems of this kind, but though the results 
thus obuined may improve a product or make a 
process more profitable, they -rarely have more 
than a limited influence upon industrial progress. 
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The greatest advances arc made, not by increas- 
ing the effectiveness of known instniments or 
methods, but by the opening up of completely 
new fields, and this is more often ac'complished by 
independent and incidental scientific discovery 
than by the study of particular problems in the 
light of existing knowledge. 

The functions of the industrial research worker 
are, indeed, those of in\ enters who, like one of 
the groups of fellows in Francis Bacon's Solo- 
mon’s House, devote themselves to the applica- 
tion of experiments “to draw out of them things 
of use, and practice for man’s life, and know- 
ledge ’’ Such w'orkers ha\e a definite object in 
view, and cannot depart from it into the by-paths 
which in purely scientific research frequently lead 
to the most fertile regions. The publications of 
scientific societies abound m rich fruits of fact 
and principle garnered from these fields, and 
from them the inventor or industrial research 
worker selects what seems to him likely to satisfy 
his needs. It is the joy of the chase which in- 
spires the scientific huntsman to continue the pur- 
suit of new knowledge, and he is usually content 
to let others make use of the spoils. 

The desire to discover and the insight which 
discerns practical possibilities in results obtained 
are thus complementary faculties. To one, pro- 
gress signifies contributions to the sum of human 
knowledge ; to the other, their profitable exploita- 
tion. One type communicates freely to the world 
whatever it has learned by research; the other 
seeks to secure patent rights and personal reward 
for what it devises. Oersted’s discovery of the 
magnetic action of an electric current led eventu- 
ally to the electric telegraph; Faraday’s work on 
magneto-electricity to the dynamo, and all that is 
associated with it; Clerk Maxwell and Herts’s to 
wireless telegraphy, Crookes’s tube to X-rays; 
Fleming’s studies of the F.dison effect to therm- 
ionic valves : the production of ductile tungsten to 
metallic filament electric lamps, of Perkin’s mauve 
to the synthetic dyes industry, of acetylene to the 
oxyacetylcnc welding process, of potassium to the 
whole electrolytic industry, and of various rare 
metals to a series of alloys of prime industrial 
importance. In these and hundreds of other 
similar examples the seeds were first found by 
purely scientific workers, and it was usually not 
until some years later that they were planted and 
cultivated by ingenious practical men so that the 
human race could benefit by tho fruits from the 
great trees that have sprung from them. 

Just as wealth has to be created before it can 
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be distributed so new knowledge has to be gained 
before it can be applied The political party which 
concentrates attention upon inequalities in the 
distribution of wealth, and neglects to take its 
production into consideration, presents the 
same attitude to progress as does the industrialist 
vihosc outlook IS limited by what he can observe 
now and who sees no profit in the extension of it 
bv research Yet a slight knowledge of modern 
socnl and industrial history would be sufficient 
to onvince the most indifferent mind that pure 
and 'ipplied science is the life blood of a nation in 
these times But for this we could not have 
existed during the past century After the Napo 
leonic wars this country was left in much the 
same difficult and troublous condition that it finds 
Itself in to day Then as now, we came out of 
the conflict with our soil inviolate, but were 
faced with widespread social and industrial unrest 
due partly to the avarice of landowners and manu 
facturers and partly to the ruin of village indus 
tries by the use of mechanical power in factories 
We were saved from financial disaster at that time 
by increased output due to the invention of the 
steam engine by which mines were freed from 
water and coal iron and copper were rendered 
abundantly available Textile trades were provided 
with the means for great expansion by the use 
of factorv machinery in connection with the in 
ventions belonging to them and the advent of 
the railway and the steamship created further 
demands for iron and steel and the coal necessary 
for their production Thus it was that while 
there was almost constant unrest in every Luro 
pean State and heavv taxation had produced a 
condition approaching semi starvation over a large 
part of the countr> we were able to maintain 
our credit 

The countrv was then saved by invention and 
we should have maintained the same lead in the 
chemioal and electrical industries if our manu 
facturers had been alive to the practical value of 
scientihc research or our politicians had stimu 
latcd enterprises associated with its application 
instead of str ingling them with unnecessary legis 
lation The thing to remember is that, whether 
we hkc it or not we must advance if we are not 
to be left behind other progressive nations The 
only way to keep in the van of modern industrial 
forces IS to provide what other people want which 
they cannot produce for themselves either so 
cheaply or so excellently as we can In view of 
international competition, it is not possible, in 
the neutral and ophn markets of the world, to 
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increase the seUing price of goods which can bo 
produced by other nations unless they are 
decidedly superior in quality Craftsmanship 
counts for something in securing this superiority, 
but the richest promise in these days lies m the 
discovery of new knowledge by research and the 
appheabon of it to industry 
The output of British scientific workers is to day 
larger than ever it was and if industrial develop 
ment does not proceed from it the fault will not 
he at their doors Neither can they be blamed if 
social conditions are not improved by the increase 
of national wealth through the use of saence 1 heir 
function IS to discover and faithfully they are 
performing it it is for statesmen to see that this 
creative work is given every encouragement for 
manufacturers to make profitable use of it and 
for social reformers to ensure that the fruits are 
used to promote national well being Only thus 
can we make progress and in the future avoid the 
reproach that science necessarily signifies the 
desecrition of Nature and the degrading social 
conditions of the factory towns brought into exist 
cnce by its users a century ago 


Matter and Motion 

Matter and Motion Bv the late Prof J Clerk 
Maxwell Reprinted with notes and appen 
dices by Sir Joseph I armoi Pp xv+i63 
(London SPCK New \ork. The Mac 
millan Co , 1930 ) 55 net 

I N a recent article a well known musual cntic 
has remarked with perfect truth of 
musicians — and the same is undoubtedly true of 
other classes of intcllectualists including men of 
science — that a man is immune from criticism if 
by popular acclaim, or in some other way he has 
been provided with a halo ' If he has such a 
decoration it is a part of him he cannot appear 
without It — whatever he docs is right all his 
sayings, whether or not they are couched m pure 
and pellucid English without fault or flaw of ex- 
pression, are accepted without cavil or question 
If an adventurous critic dares to moot some 
opposing view, it is suggested with the greatest 
deference and profound apology 
The mode in which this glittering or rather 
glistening, appendage is obtained is sometimes 
obvious enough at other times it is obscure and 
mysterious The recipient may be silently and 
unanimously received in recognition of his merits 
into the ranks of the great ones, of course with- 
out any ceremony of canonisation, for m saence 
there is no offiaal pontiff In some other cases 
of a lower grade of sainthood he is received a» 
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the more equivocal result of the applause of a 
crowd of allies and sympathisers members per- 
haps of the same university pupils and admirers, 
supporters of all kinds As a rule a halo wearer 
can do no wrong This royal prerogative is some 
times mildly disputed but the disputer generally 
gets the worst of the discussion and unless he is 
pachydermatous is duly sorry for himself 

One of the most reverenced of halo we irers is 
Clerk Maxwell who holds his great place by 
patent giaen from the highest source of all such 
dignitv In his writings originality of thought 
was accompanied always by felicity of phrase 
and express on tempered with a savour of wit 
which IS found only in men of subtle and pene 
trating humour that wit which is above all 
things a sa\ing grate in literature and especully 
in science Re id his address On the Mirror Gal 
vanometer supposed to be delivered to a pupil 
in an alco\e with drawn curtains in spite of the 
somewhat unpromising subject it is as good as — 
nay some would sav it is much better than — ^its 
prototype The Splendour Falls on Castle 
Walls or indeed almost any other lyric in 
Tennyson s Princess 

From time to time Clerk Maxwell wrote on 
elementary science in a way which attracted the 
attention ind enchained the admiration of every 
one The hrst of these writings was The Theory 
of Heat the second published in 1877 was 
* Matter and Motion Both were unique In 
various respects c g in the question of entropy — 
the book on heat was open to objection but as a 
presentation of thermodynamic theory it was and 
has remained unrivalled We prefer the thermo 
dynamic relations in the form which they take 
when the steps of temperature pressure, volume 
etc are infinitesimal, and the notation (easily 
explained and understood) of infinitesimals is 
used but this is a detail of no great importance 
Nothing could exceed the elegance of the dis 
cussion, the importance of the semi graphical 
aemi analytical treatment of the energetics of the 
subject, and the theme of aiailable energy 

In Matter and Motion the subject was really 
Newtonian dynamics a theme which in spite of 
the silly exaltations by the popular Press of Ein 
stein above Newloa, still remains supreme in 
dynamics The first edition had poor and ex 
asperating diagrams and was not well printed 
the present edition has been issued under the 
editorship of Sir Joseph Larmor, who has given 
the work everywhere, and in all details, the utmost 
care and attention When we consider that the 
reprint of the onguial edition is contamed in the 
small compass of 136 of the new pages, it appears 
marvellous that a view of dynamics so complete in 
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Itself in many respects could be compressed into 
so few pages of print 

On various interesting topics such as Gravita 
tion and light and Ihe Principle of Least 
Action Sir Joseph Larmor has added appen 
dices, while he has inserted as chap ix a dis 
cussion of Ihc Fquations of Motion of i Con 
nected System which increases the s /c of the 
book by only thirty nine of the present pages 
Needless to siy these additions are me dels of 
condensation and at the same time ot absolute 
clearness and accuracy The new view of the 
gr ivitational field, which Finstcin s theorv of space 
and time ilfords leads to an explanation of an 
outstanding discrepancs of observation with 
theory m the motion of the planet Mercury This 
involves a certain warping of the referenre frame 
which must be set up for these motions a id this 
has been verified by the observations of the solar 
eclipse of 1919 by the fact that riys of light 
passing ncir the sun have been found to be 
deflected by a certain amount predicted bcforch ind 
tow ards th it luminary 

It IS difficult also to pick out what were the 
peculiarly interesting parts of Clerk Maxwell s 

Matter and Motion Every bit of it was 
distinctive and distinguished but in some 
ways the discussion of the hodograph and the 
question of absolute velocity of rotation im 
pressed us most 1 he chapter on the latter subje t 
was read again and again and pondered continu 
ilh Thcic came afterwards the discussions by 
Love and Mach which however rigidlv logie il 
ind slctuing seemed to us far fn m convincing 
Mach s book wis no doubt verv valuable but 
the touch of the writer if precise seemed to 
lack lightness and is compared with Maxwell s, 
that distinction which the magic of genius alone 
can confer One might weary of Mach s excel 
lent treatise of Maxwell one never tired 

It IS now possible to make a wider survey of the 
whole subject The elegance of the hodographic 
theory appears very vividly in Maxwell s treat 
ment It is a great thing to say, but there is 
scarcely inything among the numerous discoveries 
of Hamilton in dynamics which so signally 
illustrates his penetrating genius The hodi^raph 
was hit upon some four or five years before 
Hamilton by Mobius as may be verified bv con 
suiting his treaUsc on physical astronomy. Die 
Mcchanik des Himmels But application of the 
idea Mbbius makes httlc or none With Hamil 
ton the applications are everything the idea is 
used to obtain all kinds of beautiful results That 
Mobius had anticipated him Hamilton was fully 
aware, and acknowledges (see the Life by 
Graves) that Mdbius might have claimed the 
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notion, but the claim would have been a barren 
one 

One thing we miss in Maxviells discussion 
that IS the curious theorem of the splitting of 
the velocity of the particle describing the orbit 
into two constant components one at right angles 
to the radius vector and the other perpendicular 
to the major axis of the orbit It is curious that 
there should be this relation 

1 propos of the principle of least action, dis 
cussed in ippcndix 11 it is remarkable that if 
the major i\is of an elliptic orbit for a particle 
moving as m the cise of Nature, under a force 
•dong the radius vector from a focus, and vary 
ing as the square of the distance is given the 
action (the space integral of the momentum round 
the orbit) IS independent of the eccentricity of the 
orbit It depends only on the major axis so that 
it IS the same for a circular orbit as for a long 
narrow one This gives a means trf solving 
various problems 

Connected with this is another theorem that 
the kinetic enerj,) of the particle at distance r 
from the same centre of force, in a hyperbolic 
orbit of semi transverse axis o (equal to the semi 
major axis of the elliptic orbit), exceeds and in 
the elliptic orbit falls short of the expansion 
tnp/r of potential energy from infanity to the 
distance r by the time or average of the kinetic 
energy of the elliptic motion 

One thing we cinnot understand in the popular 
treatment of hodographic theory Why is it 
always regarded as an affair of particle dynamics 
only ■* If we set up or im iginc set up a sequence 
of vectors representing the angular momentum ol 
a rigid body say that of an aeroplane the velo 
city of the extremitv of the vector is in magni 
tilde and direction the rate of change of the 
ingular momentum This might help to prevent 
that pernicious ignorition of the d rcction of 
the angular momentum v cclor and its van ition 
w hich characterises so m my uninstrueted but 
ipparentlv influential people A Okay 


A Socialist Commonwealth 

1 Constitution for th Socialist ( ommonwealth of 
Ureat Britain By Sidnev and Beatrice Webb 
Pp XV 111 + 364 (London I ongmans. Green, 
and Co 1920 ) 12s 6d net 

I N this volume Mr and Mrs Webb set them- 
selves to budd an efficiently working 
genuinely democratic constitution out of the 
materials that are already to hand The distinc- 
tive feature of the Socialist Commonwealth of 
Great Britain will b^ the division of the labours of 
our present overworked Parliament between two 
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CO equal bodies the Social and the Pohtical Par> 
liaments both elected on a geographical basis by 
all the adult citizens Ihe Political Parliament 
will deal mainly with defence, justice, and foreign 
affairs, and will have a keen eye to the protection 
of the liberty of the individual To the Social 
Parliament all else falls — labour, health educa- 
tion the control of industry, and care for the 
interests of gener itions yet unborn In the hands 
of the Social Pirhament rests also the power of 
the purse from which it may be anticipated that 
the Political Parliament for all its nominal 
equahtv will have to mind its p s and q s 

Perhaps the most fruitful part of a very sugges- 
tive work IS eont lined in the proposals for the 
rectmstruetion of local g ivcrnment On this the 
authors speak with njie experience of actual ad- 
mmistration as well is with their usual wide 
theoretical knowledge Ihe unit of local govern- 
ment IS to be the ward though different wards 
arc to be grouped and rc grouped in such a way 
as to give a unit of sppropri-ite size for the con 
duct of each municipalised service Economic 
efficiency will thus no longer be subservient to the 
historical accident of municipal boundaries 
Industry will of course be soci ihsed 
Socialisation will take a variety of forms the 
common features of which will be produetnn for 
use and not for profit, and the separation 
of control from actual administration National- 
isition munieipalisation (ot which a great 
expansion is anticipated), ind organisation on 
the cooper itive principle exhibited by the 
existing Consumers Co operative Movement 
will be the three great types The national- 
ised industries will be administered by a 
hterirchv of nation il boards regional councils, 
ind works or pit committees responsible to a 
Standing Committee of the Soeiil Parliament and 
goaded into etliciency by the supervision and con- 
trol of an independent depirtment Bureaucracy 
IS anilhemi K limited share in administration 
will be iccorded to the appropriate organisations 
of workers although Mr ind Mrs Webb believe 
in the conduct of industry by the community for 
the community rather than by the workers for 
the workers The charwomen who clean the 
schools are not to dictate wl^at shall be taught 
there Vocational organisations, of the form of 
our present trade unions and professional asso- 
ciations, will be concerned rather with the protec- 
tion of the status of the several vocations, the 
promotion of all kinds of scientific research (on 
which the authors lay great stress), and the main- 
tenance of professional honour For a national 
body elected on a vocational basjs, such as a 
regenerated Trade Union Congress, the authora 
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see little future in their commonwealth It ma\ 
be suggested that in taking this view they are 
rejecting a method of “ functional devolution ' 
Lkely to be more effective than the Parliamentary 
dualism which receives their blessing 

The book is mteresting, but not light reading 
Some of Its proposals will no doubt appeal to all 
readers, all of its proposals to some readers 
Universal acceptance tn toto is, of course, not to 
be expected But criticism is easy, construction 
as difficult as it is urgent This ronstitution- 
makmg commands the respect of the critic for its 
concrete and practical character 

Rarb\ha Wootton 

Science for the Young Farmer. 

The < hcmistry of Crop Production By Prof 
T B Wood Pp vii+193 (London W B 
Clive, 1920 ) sr 6d 

P ROBABLY no one in the country is better 
equipped for the task of writing an ele 
mentary book for the young farmer than Prof 
Wood He has had a long teaching experience 
at Cambridge, and has himself run a farm at a 
profit, in addition, he has carried out important 
scientific investigations in agriculture, and was 
responsible during the war for studving fully the 
national food supply 

With this equipment on the part of the author. 
It IS not surprising that his little book itself is 
admirable It is lucidly written, and gives the 
student the facts he wants, expressed m language 
wbich, if lacking the picturesqueness of the 
author’s daily use, is nevertheless much more vivid 
than is customary in a student’s text book At 
the outset the complexity of the problem is 
realised, and it is emphasised that soil fertility 
depends not on one, but on many independent 
factors, any of which may prove insufficient and 
set a Imiit to plant growth These factors are 
then studied one by one Considerable informa 
tion IS given about soil types and the method of 
characterisation by mechanical analysis , examples 
are drawn from the surveys of Norfolk by New 
man, and of Kent, Surrey, and Sussex by Hall 
and Russell Several maps show the distributioo 
of crops in the eastern counties, and illustrate the 
mtense localisation of potatoes and the much wider 
distribution of wheat Water supply is discuMed 
m relation to rainfall, and a section on weather 
and meteorology wdl give the student much in- 
formation of interest to him 
The pnnc^les of manunng are dearly set forth 
with many examples which wiO prove oi tahie to 
the student. Throughout, considerable stress is 
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laid on the economic side, prices and probable 
returns being freely quoted In future editions it 
will be well to substitute a paragraph on the basic 
open hearth for the present one on the Bessemer 
process, which is now largelv superseded The 
catalybe process for preparing ammonia synthetic 
ally will also probably deserve mention along with 
the method for making calcium nitrate and cyan^ 
amide from the air 

Ihc last chapter contains an interesting sum- 
mary of the leading features of British agricul- 
ture showing how grcallv grass predominates 
This IS shown to be connet ted with the high rain- 
fall and high altitude of much of the country, 
though It IS also influenced by considerations of 
capital and labour Of the other crops most are 
grown for animals, 63 000,000 tons (including 
50,000,000 of grass) being produced for them, as 
against 1,900000 tons for human consumption, 
and 1,400,000 for industries, all reckoned as dry 
matter The 63,000,000 tons become 54,000,000 
when deduction is made for the horses, and it is 
shown that the whole of this 54 000,000 tons, plus 
another 8,000,000 tons of imported produce, is 
taken by animals which will be eaten by human 
beings, but it yields onlv 1* million tons of human 
food, again expressed as dry matter The animal 
as at present managed is not a very efficient 
converter E J R 

A Fabre Anthology. 

Insect Adzentures By J H Fabre Pp xii + 
308 (London Hodder nnd Stoughton, Ltd , 
n d ) 8s 6d net 

I T was a happy thought to adapt for voung 
people, as Miss Louise S Hasbrouck has done, 
some of the translations made by Mr leixcira 
de Mottos from I abre’s ‘ Souvenirs Entomolo- 
giques Fabre ’s studies of inimal behaviour 
appeal to children more organically than any 
premature inslysis, and the great naturalist had 
a way with him that attricted young folks 
Reproaching the anatomical zoologists, he wrote l 
“You pry into death, I pry into life I write 
above all for the young I want to make them 
love the natural history which you make them 
hate, and that is why, while keeping stnctlv to 
the domain of truth, I avoid your scientific prose, 
which too often, alas ! seems borrowed from some 
Iroquois idiom *’ So we have these delightful 
stones of ants, bees, wasps, Sies, beetles, moths, 
caterpillars, and spiders There is poetry 10 the 
picture of his first pond, with its diamonds and 
gold dust and “ heavenly ’’ beetles, which had all 
to be cast on the rubbish heap when the boy got 
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home In later years I found out that the 
diamonds of the duck pool were rock-crystal, the 
gold dust, mica , but the fascination of the pond 
held good for all thit It was full of secrets that 
were worth more to me than diamonds and gold 
The autobiographical chapter. The Boy who 
Loxed Insects, is charming, and wc are glad to 
see the inclusion for young geometricians of the 
discussion on the li^arithmic spiral which Fabre 
appended to the story of the spider s web We 
wish however, that it had been possible to omit 
h abre s unfortunate but characteristic taunting 
of the evolutionists He asks where the snail 
with Its spiral shell of lime and the spider with its 
spiral thread of silk pick up this science 

We are told that the Mollusc is descended from 
the Worm One day the Worm, rendered frisky 
bv the sun, brandished its till and twisted it into 
a corkscrew for sheer glee There and then the 
pi in of the future spiral shell was discovered 
This IS what is taught quite seriously, m these 
days, as the very last word in science The 
Spider will have none of this theory for she is 
not related to the ^Vorm Yet she is familiar 
with the logarithmic spiral and uses it in her web 
M hat guides her? Nothing but an inborn 
skill, whose effects the animal is no more able to 
control than the flower is able to control the 
arrangement of its petals and stamens The 
spider practises higher geometry without knowing 
or caring The thing works of itself and takes 
its wa> from an instinct imposed upon Creation at 
the start Now the great observer was within 
his rights in suggesting that instinct is unanalys 
able animal genius, or any other theory of that 
elusive kind of behaviour, and he was within his 
rights in stating that in his opinion the wide 
spread occurrence of the logarithmic spiral in 
Nature pointed to a Universal Geometrician 
whose divine compass has measured all things, 
but he was not witdiin his rights in travestying the 
evolution theory 

This IS a delightful book, and very pleasantly 
printed Only a few blemishes have ciught our 
eye, like Moquin 1 andom , and was not the adjec 
tive that Darwin applied to Fabre inimitable ’ 


Our Bookshelf. 

A Phystctan s Anthology of English and American 
Poetry Selected and arranged by Dr 
C A Wood and Dr F H Garrison 
Pp xiuu + 346 (London Humphrey Milford 
1930 ) 8s M net 

We have got rid of the old convention that all 
flowers at a funeral must be white we send them 
now in all the coldlirs of the rainbow So is this 
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wreath, laid on Osier s grave by two men who 
loved him They have done well It is a delight- 
ful book sincere, quiet, compamonable, thought- 
ful, as good a friend as anyone could wish to have 
in hiB pocket Note the place of the apostrophe 
it IS a book for a doctor, not only a brok by two 
doctors Here and there, of course, it challenges 
a reviewer, but that is the way of all anthologies 
i or instance, there is more of Clough than of 
Christina Rossetti and the last poem of all, from 
Weir Mitchell, is inferior to a similar poem by 
Stevenson There is rather too much of Lecky, 
and even of Matthew Arnold and Siegfried 
Sassoon s poems of the War have that imperfec 
tion which IS criticised in Mrs de Sehneourt s 
perfect story of Autumn Crocuses But these 
are mere little hole pickings in a very beautiful and 
well wrought fabric 

The pr^ace is admirable and all that the 
anthologists say of the influence of the doctor s 
experiences on the doctor s thoughts is true 
But they do not make enough allowance, it may 
be for the touch of antagonism between practice 
and poetry It may come natural to a doctor to 
say with Wcir of Hermiston I ha no call to be 
bonny — in part because he is a man of science, 
and there is a world of difference between science 
and poetry in part because his day s work is 
essentially objective He exalts it with his kindly 
feelings but it remains an affair of signs and 
symptoms which do not lend themselves to poeti 
cal treatment rather they cry aloud for medical 
or surgictl treatment 

One more point there have been, and are, men 
who art both doctors and poets but we must not 
include in that list men who gave uj) practice for 
poetry who qualified but did nothing much 
as practitioners and later were poets The medi- 
cal profession cannot lay claim to Keats or 
bchiller But this point lies outside the treasures 
of A Physician s Anthology and we con 
gratulate the good physicians who made so good 
a selection 

Elements of Statistics By Prof Arthur L 

Bowley Fourth edition Pp xi + 459 

(London P S King and Son, Ltd , New 

York Charles Scribner s Sons 1920 ) 245 

net 

Although Prof Bowley s Elements of 
Statistics ’ no longer holds the practically 
unique position as a text book which it held on it* 
first ap^arance twenty years ago yet teachers and 
students alike will welcome this new and enlarged 
edition of a work the value of which has been 
proved by experience m the interval The second 
part of the book, which deals with the higher 
mathematical treatment of statistical methods, has 
been entirely rewritten and the author admits 
his indebtedness to the work on those lines done 
in recent years by Prof Edgeworth, Mr Udny 
Yule, and others Prof Bowley, however, while 
going beyond the limits set in earher editions by 
assuming now in the reader a knowledge of the 
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use of the calculus, has endeavoured with a fair 
amount of success to simplify the proofs of the 
algebraic formula used, so as to keep these 
within the scope of the average university 
graduate course in mathematics More space is 
devoted to the cocfhcient of correlation the too 
facile use of which by many writers is responsible 
to day for much loose reasoning 

Part 1 remains on the same lines as in the 
earlier editions by reference to particular groups 
of English statistics it illustrates the general prin 
ciples guiding the collection, tabulation and utilis 
ation of results of st'itisticil inquiries so far as 
these aims can be reached without the use of any 
but the most element iry mathemntics Some of the 
illustritions have been brought up to date, and in 
particular the chapter dealing with the important 
subject of index numbers of prices and cost of 
living has been rewritten but in spite of the fear 
expressed by the author that too much attentioi 
to such detuls might hi\c upset the bshnee of the 
work It seems i pity th^t he did not tike this 
opportunity of revising thoroughly all the illus 
trations from official and other publications 1 his 
would have made the volume much more alive and 
attractive to the non academic reader whose object 
It IS to equip himstlf as a citizen tj understand 
and criticise the increasing volume of figures with 
which statements of rival political and social 
poliues are now supported 

rhuSn Short. Bv W 1 * P>craft (The N Urn e 
lovers Series) Pp vi+i^r (I ondon 
SPCK New \ork Ihe M icmillan Co 
iq’o ) 4* 6d net 

Man\ books have been written about the sea 
shore and its life some very good Miss New 
bigin s by far tht best others good like Lewes s 
and J fi Wood s others not good at all Mr 
Pycraft s bock is very good for he knows it 
first hand what he is talking about He is an 
expert on sea shore birds and he has insight into 
the mignahi naturae Moreover the book has 
the smack of individuality the first of a N iture 
I over s Senes — aiming at a synoptic view not of 
the fauna merely or principally but of the sea 
shore as a region as full of intellectual as of 
sesthctic delights Many of those who go to the 
shore for recreation miss half the fun because 
they are unaware of the intensely interesting 
problems all around them They do not see the 
significance of things But Mr Pycraft s book 
gives them a jumping off place It tells of the 
gathering together of waters, of shallow seas and 
deep seas of cliffa and caves of pebbles and sand 
beaches, of islands and their charm, and of the 
animal inhabitants of the varied haunts which 
the sea shore includes It is all luminous and 
illuminating, and, naturally, the treatment of the 
sea shore birds is masterly Mr Pycraft strikes 
the genetic note in his physical chapters, and the 
bionomic note in his natural history We are 
sorry that he has deliberately refrain^ from deal 
mg with the sea shore plants and with the Algse, 
for that was needed to round off the survey '^is 
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defect notwithstanding the book has. a wider 
horizon than most sea shore books, and many will 
be grateful to the author Lven in short books 
it IS surprisingly difficult to avoid sheer casualties 
like Asterius and the four chisel like teeth of the 
sea urchin a number immediately raised to five 
It IS not our experience that a guillemot s egg 
rolls round in a circle when jostled but we 
bow to the authority of one of the most scientific 
of ornithologists His book is pure gold 

rhe Fncyclopaedta and Dictionary of Ldutation 

Part 1 (I ondon Sir Isaac Pitman and Sons 

I td igzi ) 25 net 

This is part 1 of an Encyclopaedia and Dii tion 
ary of Iducation being issued under the gcntril 
editorship of I rof I oster W itson The we rk 
when complete will comprise nearly 000 large 
crown quarto pages It will contiin as manv as 
—50 separate articles contributed by mere than 
850 specialists representing most of the chief 
uiiversities of the world in practically every 
branch and section of theoreliial and practical 
edurition Having regard to the f ict of the 
npd development of cdueatioi m all branches 
especially in this country during the last two 
decades and its close ton lection with si eial and 
ntlional movements it is believed that i vvorl 
deiliiig systematc llj with its progress w 11 meet 
with vv irm pprov il 

The subje 1 matUr if idiicitirn has grown so 
complex including ts psy hoi gieal medi il 
and other ispccts tl it it dcmaids f r the n 
quirer the teichcr a d the idministrator ome 
luthortitive guidaiic such as thi work is d 
sigmd to give including clear icirite ird 
cntisi iccounts of all tvjxjs of tciching 1 istitu 
tions m the British Isles and Dominions not only 
in the r historical aspect but also in their present 
conditions In addition there is passed in review 
the educational systems of all the important 
foreign countries Due prominence has also been 
given to the lives and teachings of great educa 
tionists and the Board of Education s Regula 
tions hive been epitom sed in a convenient and 
simple form 

Each part will be illustrated A complete list 
of the contributors is supplied with part 1 but 
we note the absence of the names of any con 
tributors dealing with the important developments 
and position of education in Germany 

The Mechanical Production of Cold By Sir 

J A Ewing Second edition Pp x + 204 

(Cambndge At the University Press 1921 ) 

245 net 

Ai THOUGH it IS more than twelve years since 
the first edition of Sir J A Fwing s book was 
published, the author has not found it neces 
sary to do more than correct some errors and to 
modify the text in places where the meaning was 
obscure The book therefore is substantiaUy the 
same as the first edition a notice of which 
appeared in Nature for February 2^ 1909 (vol 
Ixxix p 484) 
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Letters to the Bditor. 

[Tkt Sditor does not hold huuiolf retponnbU for ottmom 
oxprttsed by hit eorrt^pondontt Nttthor eon ho tmdortake 
to return or to corretpond with the wrtten of rejected 
mtondod for this or any other pent of Natuu 
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In a letter to Naturb of Noveirber 35 last Dr 
Norman Campbell discusses the problem of the 
pobiiiblc conslktenty of the assumptions about the 
motion and arrangement of electrons in the atom 
underlying the interpretation of the senes spectra of 
the elements based on the af^liuilion of the quantum 
theory to the nuclear theory of atomic structure, and 
the apparently widely different assumptions which 
have been introduced in various rttent attempts to 
develop a theory of atomic constitution capable of 
accounting for othir physical and chemical properties 
of the elements Dr Campbell puts forward the 
interesting suggestion that the apparent mconsistenty 
under consideration may not be real, but rather 
appear as a consequence of the formal character of 
the principles of the quantum theory, ishich might 
involve that the pictures of atomic constitution used 
m explan itions of different phenomena mi^ have a 
totally different aspect and nevertheless refer to the 
same reality In this connection he directs attention 
especially to thi so tailed principle of correspond 
once by the establishment of which it has been 
possible — notwithstanding the fundimental difference 
netween the ordin iry theory of electromagnetic radia* 
tlon and the ideas of the quintum theory— to com 
plete certain deductions based on the quintum theory 
oy other deductions btstd on the classical theory of 
radiation 

In so far as it must be confessed that we do not 
possess a complete theory which enables us to 
describe m detail the mechanism of emission and 
absorption of radiation by atomic systems I naturally 
agree that the principle of correspondence like all 
other notions of the quantum iheciry is of a some 
what formal character But on the other hand the 
fact that it has been possible to establish an intimate 
connection between the spectrum emitted by an 
atomic system — deduced according to the quantum 
theory on the assumption of a certain type of motion 
of the particles of the atom — and the constitution of 
the radiation which according to the ordinary theorv 
of electromagnetism would result from the same 
tvpe of motion appears to me to afford an argument 
in favour of the reality of the assumptions of the 

r rnl theory of a kind scarcely compatible with 
Campbell s suggestion On the contrary if we 
admit the soundness of the quantum theory of 
spectra the principle of correspondence would seem 
to afford perhaps the strongest inducement to seek 
an interpretation of the other physical and chemical 
properties of the elements on the same lines as the 
interpreUtion of their series spectra and m this 
letter I should like bnefly to indicate how it seems 
possible by an extended use of this principle to 
overcome certain fundamental difficulties hitherto 
involved in the attempts to develop a general theory 
of atomic constitution based on the ap{dication of the 
quantum theory to the nucleus atom 
The common character of theories of atomic con> 
stltuHon hat been the endeavour to find conflgunu 
tMfM and motiona of the electrons which would seem 
to oSar an Interpretation of the variations of the 
chemkal pnmerties of the dements with the atomic 
number at thejr ere so clearly exhibittd in the svell 
known period^ law A consideration of this law 
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leads durectly to the view that the eketroos in tha 
atom are arranged m diatinctly sepairate groups, ends 
containing a number of electrons equal to one of the 
periods in the sequence of the elements, arranged 
according to increasing atomic number In the hrst 
attempts to obtain a definite picture of the configura* 
tum and motion of the electrons in these gnmps it 
was assumed that the electrons within each group at 
any moment were placed at equal angular intervals 
on a circular orbit with the nucleus at the centre, 
while in later theories this simple assumption has 
been replaced by the assumptions that the configura* 
tions ot electrons within the various f^ups do not 
possess such simple axial symmetry, out exhibit a 
higher degree of symmetry m space, it being 
assumed, for instance, that the confi^ration o 7 
the electrons at anv moment during their motions 
possesses polyhedral symmetry All such theories 
involve, however, the fundamental difficulty that no 
interpretation is given why these configurations 
jctuallv appear during the formation of the atom 
through a process of binding of the electrons bv the 
nucleus and why the constitution of the atom is 
essentially stable in the sense that the original con 
figuration is reorganised if it be temporarily dis 
turbed bv externsu agencies If we reckon with 
no other forces between ihe particles except the 
attraction and repulsion due to tMir electric rnarges 
such an interpretation claims clearly that there must 
exist an intimate interaction or coupling ” between 
the various groups of electrons in the atom whuh is 
essentially different from that which might be ex 
pcctcd if the electrons in different groups are assumed 
to move in orbits quite outside each other in such a 
wav that each group may be said to form a shell ’ 
of the atom the effect of which on the constitution 
of the outer shells would arise mainly from the com 
pensation of a part of the attraction from the nucleus 
due to the charge of the electrons 
These consider itions ire seen to refer to essential 
features of the nuileus atom and so far to have no 
special relation to the character of the quantum 
theory which was originally introduced in atomic 
problems in the hope of obtaining a rational inter- 
pretation of the stability of the atom According to 
this theorv an atomic system possesses a number of 
distinctive states th so c illed stationary states in 
which the motion can be desenbed bv ordinary 
mechanus and in which the atom can exist at anv 
rate for a time without emission of energv radiation 
The iharaitenstic radiation from the atom is emitted 
only during a transition between two such states and 
this process of transition cannot be described bv 
ordinarv mechanics any more than the character of 
the emitted radiation can be calculated from the 
motion bv the ordinary theorv of elcctro-magnetism 
it being in strikmi* contrast to th s theorv assumed 
that the transition is always followed by an emission 
of monochromatic radiation the frequency of which 
IS determined simplv from the difference of energy 
in the two states The application of the quantum 
theorv to atomic problems— which took its starting 
point from the interpretation of the simple spectrum 
of hydrogen for which no a. prton fixation of the 
stationary states of the atoms was needed— has in 
recent years been largely extended by the development 
of svstemahe methods for fixing the stationary states 
corresponding to certain general classes of mechanical 
motions while in this way a detailed Interaretation 
of spectroaeopic results of a very different hmd has 
been obtained, so far as phenomena which depend 
essentially on ffie motion of one electron in the 
atom were concerned, no definite elucidation has 
been obuitved with regard to the constitution of 
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atonu «»titaiiiing several electrons, due to the cir. uons and crystal structure, but the apphcauon of the 
cumstaoce that the methods of 6»ng stationary correspondenoe prinaple seems to otter for the first 
states were not sMe to remove the arbitrariness in tune a rational theoretical basis lor these conclusions 
the choioe td the number and configurations of the and fur the discussion of the arrangement of the orbits 
electrons m the various groups, or shells, of the atom of the electrons bound after the turst two Ihus by 
In fact, the only immediate consequence to which means of a closer examination of the progress of the 
they leeid is that the motion of every electron in the binding process this principle offers a sunple argu 
atom will on a first approximation correspond to one ment for concluding that these electrons are arranged 
of die stationary states of a system consisting of a ui groups m a way which reflects the periods 
particls moving in a central field of force, which in exhibited by the chemical properties of the elements 
their Imiit ore represented by the various cucutar or within the sequence of increasing atomic numbers 

a tical stationao orbits which appear in Sommer In fact, if wc consider the binding of a large number 
s theory of w fine structure of the hydrogen of electrons b> a nucleus of high positive charge, 
lines A way to remove the nrbitrariness m question this argument su csts that after the first two dec 
IS opened, however, by the mtroduction of the corrt- trons arc bound in one-quantum orbiU, the next eight 
spondence principle, which gives expression to the electrons will be bound in two quanta orbits the next 
tendenOT in the quantum theory to see not m< rely i eighteen in three quanta orbits, and the next thirty 
set of formal rules for fixing the stationary states of two in four quanta orbits 

atomic systoms and the frequency of the radiation Mthougb the arrangements of tb< orbits of the 
emitted by the transitions between these states but electrons within these groups will ishibii i remark- 
rather an attempt to obtain a rational generalisation able degree of spaual symmetry, the groups cannot 
of the electromagnetic theory of ramation which be sam to form simple shells in the sense in 
exhibits the discontinuous character necessary to which this expression is generally used as regards 
account for the essential stability of atoms atomic constituUon In the hrst place the argument 

Without entering here on a detuled formulation of involves that the electrons within each group do not 
the correspondence principle it may be sufficient for all play equivalent parts but are divided into sub 
the present purpose to sav that it establishes an groups corresponding to the different types of 
intimate connection between the character of the multiple quanta orbits of the same total number of 
motion in the stationary states of an atomic system quant t which represents the various gtationiry stales 
and the possibihty of a transition between two of of an rlection moving in a central field ihus, cor 

these stotes and therefore offers a basis for a responding to the fact that in such a system there 

theoretical examination of the process which may be exist two types of two-quanta orbits three types of 
expected to take place during the formation and re thr e quanU orbits, and so on we aie led to the view 
organisation of an atom toi instance we arc led that the above-mentioned group of eight electrons 
bv this principle directly to the conclusion that we consists of two subgroups of four eleilrins each 
cannot expect in attual atoms configurations of the the group of eighteen electrons of three subgroups 
type in which the electrons v>ithin each group are of si\ electrons each ind the group of thirty two 

arranged in rings or configurations of polvnedral electrons of foui sub groups of eight ileitruns each 

•younetry because the formation of such configura Another essential feature 1 1 the constitution 
twns would claim that all the electrons within eaih described lies in the lonhguration of the orbits of 
group should be origin illy bound bv the atom at the the electrons in the different groups relative to each 
same time On the contrary it seems necessary t< other Thus for each group the electrons within 
seek the configurations of the electrons in the items certain sub groups will penetratt during their revolu 
among such configur itions as may be formed bv tion into regions which are closer to the nucleus 
the successive binding of the electrons one by one a than the mean distances of the electrons belonging 
process the last stages of which we mav assume to to groups of fewer quanta orbits This circumstance 
witness in the emission of the series spectra of the which is mtimatily connected with the essentiil 
elements Now on the correspondence pnnciple we features of the processes of successive binding gives 
are actually led to a picture of such a process which just that expression for the coupling between the 
not only affords a detailed insight into the structun different groups whiih is a mecssa^ condition for 

of these spectra but also suggests a definite the stability of atomic configurations In fact, this 

arrangement of the electrons m the atom of a ouphng is the predominant feature of the whole 
type which seems suitable to interpret the high- picture and is to be taken as a guide for the inter 

frequency sp^tra and the chemical properties of the pretation of all detiils as regards the formation of 

elements Thus from a consideration of the possible the different groups and then various sub groups 

transitions between stationary states corresponding Further the stability of the whole configuration is 

to the various steps of the binding of earh of the of such a character that if iny one of the electrons 
electrons sve are led in the first place to assume that is removed from the atom by external agencies not 
only the two first electrons move in what may be onlv may the previous configuration be reorganised bv 
called one-quantum orbits which are analogous to i successive displacement of the electrons within the 
that stationary state of a central system which corre sequence in which they were onginally bound bv the 
spends to the normal state of a system consisting of atom but also the place of the removed electron may 
one electron rotati*g round a nucleus The electrons be taken by any one of the electrons belonging to more 

bound after the first two will not be able by a transi loosely bound groups or sub groups through a process 

don between two stationary states to procure a posi- of du-pct transition between two stationary states, ac 
tion in the atom equivalent to that of these two companied by an emission of a monochromatic radia 
eiectrons, but will move in what may be called tion This circumstance— which offers a basis for a 
multiple-quanta orbits which correspond to other detailed interpretation of the characteristu structure 
stationary states of a central system of the high-frequencv spectra of the elements— is intl- 

The assumption of the presence m the normal state mately connected with the fact that the electrons In 
of the atom of such muftipte-quanta orbits has already die vancus aub-groups, although they may be said 
been Introdoced In vanouc recent theories, as for to ploy equivalent parts in the hermonv of the imer- 
Instance, {n,SommerfeId's work on the high-neqoency atomic motions, aie not at every anooient arraegnd 
spectra Md m that of Landd on atomic dlraen- in configurations of simple axial or potykedral ayaa« 
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metry as in Sommerfeld’t or Landi’s work, but that 
their motioiis are, on the contrary, linked to each 
other in such a way that it is possible to remove any 
one of the electrons from the group by a process 
whereby the orbits of the remaining electrons are 
altered m a continuous manner 
These general remarks apply to the constitution and 
stability of all the groups of electrons in the atom On 
the other hand, the simple variations indicated above 
of the number of electrons in the groups and sub 
groups of successive shells hold only for that region 
in the atom where the attraction from the nucleus 
compared with the repulsion from the electrons pos- 
sesses a preponderant influence on the motion of 
each electron As regards the arrangements of the 
electrons bound by the atom at a moment when the 
charges of the previously bound electrons begin to 
compensate the greater part of the positive charge 
of tne nucleus we meet with new features, and a 
consideration of the conditions for the binding 
process forces us to assume that new, added electrons 
are bound in orbits of a number of qu-inta equal to 
or fewer than that of the electrons in groups pre 
viously bound although during the greater part of 
their revolution they isill move outside the electrons 
in these groups Such a stop in the increase or even 
decrease in the number of quint i characterising 
the orbits corresponding to the motion of the elec 
trons in succe^ive shells tikes place in general 
when somewhat more than half the total number of 
electrons is bound During the progress of the 

binding process the ehetrens mil it hrst still be 

arranged in groups of the indicitod constitution so 
that groups of three quinti orbits will again contain 
eighteen electrons and those of two quanta orbits 
eight electrons In the neutral atom however the 
electrons bound last and most loosely ■aill in generil 
not be able to irringc themselves in such i regular 
way In fact on the surface of the itom we meet 
with groups of the described constitution onlv in the 
elements which belong to the family of inactive 
gases, the members of which from many points of 

view have also been acknowledged to be a sort of 

landmark within the natural system of the elements 
For the atoms of these elements we must expect the 
constitutions indicated by the following symbols 


Helium 

Neon 

\rgon 


> 8 .) 

(a.8A) 


Krypton 

Xenon 

Niton 


(3 slisliMi) 

(3 8,18,13,18,8,) 


where the large figures denote the number of elec 
trons in the groups starting from the innermost one 
and the smml figures the total number of quanta 
characterising the orbits of electrons within each 
group 

These configurations are distinguished by an m 
herent stability in the sense that it is especially difficult 
to remove any of the electrons from such atoms so 
aa to form positive ions, and that there will be no 
tendency for an electron to attach itself to the atom 
and to form a negative ion 1 he first effect is due to 
the large number of electrons in the outermost group, 
hence the attraction from the nucleus is not com 
pensated to the same extent as in configurations where 
the outer group consists only of a few electrons as is 
the case m those families of elements which in the 
periodic table follow immediately after the elements 
of the family of the inactive gases and, as is well 
known, poMess a distinct riectro positive character 
The sectm effect Is due to the r^ular constitution 
of the Outermost group which prevents a new electron 
from entering as a further member of this group In 
the elements beldbging to the families which In the 
periodic table precede the family of the inactive gases 
NO 2682, VOL 107] 


we meet in the neutral atom with configurations of 
the outermost group of electrons which, on the other 
hand, exhibit a great tendency to complete them- 
selves by the binmng of furtht^ electrons, resultmg 
in the formation of negative 10ns 
The general lines of the latter considerations arc 
known from vanous recent theories of atomic con 
stitution, such IS those of A Kossel and G Lewis, 
based on a systematic discussion of chemical evidence 
In these theories the electro-positive and electro-nega 
tive characters of these families in the periodic table 
arc interpreted by the assumption that the outer elec- 
trons in the atoms of the inactive rases are arranged 
in especially regular and stable configurations, 
without however, any attempt to give a detailed 
picture of the constitution and formation of these 
groups In this connection it may be of interest to 
direct attention to the fundamental difference between 
the picture of atomic constitution indicated in this 
lettei and that developed by Langmuir on the basis 
of the nssumptiim of st itionary or oscillating elec 
irons in the atom referred to in Dr Campbell s letter 

S uite apart from the f ict that in Langmuir s theory 
e stability of the configuration of the electrons is 
considered rather is a postulated property of the 
atom for which no detailed a pnort int^retation is 
offered this diflerenre discloses itself clearly by the 
fict that in Langmuii s theoty 1 constitution of the 
atoms of the inactive gasrs is assumed in which the 
number of electrons is always largest in the outer 
most shell Thus the sequence of the number of 
electrons within the groups of a niton atom is instead 
of that indicated above assumed to be 3 8 18 18 32 
su h as the appearance of the p nods in the sequence 
< f the elements might seem to cl urn at first sight 
1 he ssumption of the presi ncc of the 1 irgcr groups 
in the interior of the atom which is m immediate 
onsequenre of the argument underlying the present 
theory appears however to offer not merely a more 
suit ible basis for the interpret itir n of the general pro 
perties of the elements but espe lallv an immediate 
interpretafi n of the appear in e of such families 
of elements within the periodic table where the 
htiiiH il properties of suiiessive elements differ onlv 
verv shghtlv from cich other I he cMstence of such 
fimilies ipi cars in fact is i direct consequence of 
the ftrmition of groups containing a larger number 
of electrons in the interior of the atom when proceed 
mg through the sequence of the elements Thus in 
the family of the rare earths we m iv be assumi d to 
be witnessing the successive formation of in inner 
group of thirty two electrons at that place in the atom 
where formerly the corresponding group possessed 
onlv eighteen electrons In a similar wav we may 
suppose the appearance of the iron palladium and 
platinum families to be witnessing stages of the 
formation of groups of eighteen electrons Compared 
with the appearance of the family of the rare earths 
however the conditions are here somewhat more 
complicated because we have to do with the forma- 
tion of a group which lies closer to the surface of the 
atom and where therefore the rapid increase in the 
compensation of the nuclear charge dunng the prow 
gress of the binding process plfffb a greater part 
In fact we have to do in the cases in question not, 
as in the rare earths with a transformation which in 
its effects keeps inside one and the same group, and 
where, therefore the increase in the number In this 
group IS simply reflected in the number of the 
elements within the family under consideration, but 
we are witnesses of a transformation which is accom 
panted by a confluence of several outer groups of 
riectrons 

In a fuller account which will be published soon 
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the questions here discussed will be treated in greater 
detail. In this letter it is my intention only to direct 
attention to the possibilities which the elaboration of 
the principles underlying the spectral applications of 
the quantum theory seems to open for the inte^reta- 
tion of other properties of the eicments. In this con- 
nection I should also hke to mention that it seems 
possible, from the examination of the change of the 
spectra of the elements in the presence of magnetic 
fields, to develop an argument which promises to 
throw light on the difficulties which have hitherto 
been involved in the explanation of the characteristic 
magnetic properties of the elements, and have been 
discussed in various recent Utters in Nati’rf 

N. Bohr 

Copenhagen, February 14. 


CERrAiN relations which are to be traced between 
the distances separating atoms in a crystal make it 
possible to estimate the distance between their centres 
when linked together in iliemical eombination On 
the Lew is-Langmuir theory of atomic constitution, 
two clcctro-nc g.itive elements when combined hold 
one or more p.iirs of electrons in common, so th.it 
the outei cleilron shell of one .ilom m.i\ b< 
regarded as coincident with that of the other at the 
point where the atoms .ire linked together From 
this point of view, estimates mav be m.adc (W. L 
Br.igg, PM. Mag , vol. xi , .August, 1920) from 
crystal data of the diameters of these outer shells 
The outer shell of neon, for example, was estimated 
from the apparent diameters of the i.arbon, nitrogen, 
oxvgen, and fluorine atoms, which show a gradual 
approximation to a minimum value of 130x10-* cm 
The diameters of the inert gases as found in this 
wav are gisen in the second lolumn of the following 
tabljj . 


Helium ... — 1 89 — 

Neon .. 1 30 2 35 1 05 

.\rgon 2-05 a-oy o-8a 

Krypton 235 1 19 084 

Xenon . 270 3-51 081 

In the third column arc given Rankine’s values 
(.A. O. Rankine, Proc. Roy. Soc., A, vol. xcviii., 693, 
lip. 36or-74, February, 1921) for the diaineteis of the 
mert gases calculated from their viscosities by Chap- 
man’s formula (S. Chapman, Phil. Trans. Roy. Soc., 
A, vol. eexvi., pp. 279-^48, December, 1915). These 
are considerably greater than the diameters calculated 
from crystals, but this is not surprising in view of 
our ignorance both of the field of force .surrounding 
the outer electron shells and of the nature of the 
electron-sharing which links the atoms together, for 
it is quite possible that their structures might 
coalesce to a considerable extent. The constancy of 
the differences between the two estimates given in 
the fourth column shows that the increase in the 
size of the atom as each successive electron shell 
is added Is nearly^ the same (except in the case of 
neon), whether oieasured by viscosity or by the 
crystal data. Further, Rankine has shown that the 
molecule CIi behaves as regards its viscosity like two 
argon atoms with a distance between their centres 
closely equal to that calculated from crystals, 
and that the same is true for the pairs Br, and 
krypton, I, and xenon. 

We see, therefore, that the evidence both of crystals 
and viscosity measurements indicates that (a) the ele- 
ments at the end of any one period in periodic 
table are vety nearly Identical as regards the diameters 
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of their outer electron shells, and ib) in passing from 
one period to the next there is a dennite increase in the 
dimensions of the outer electron shell, the absolute 
amount of this increase estimated by viscosity agree- 
ing closely with that detennin^ from crystal 
measurements. 

A further check on these measurements is afforded 
by the infra-red absorption spectra of HF, HCl, and 
lIBr. The wave-number difference 8v between sue- 
cessive absorption lines determines the moment of 
inertia I of the molecule in each case, the formula 
being 



where h i*. Planck’s constant and c the velocity of 
light. 

It is therefore possible to cakul.ate the distances 
between the centres of the nucki in caih molecule, 
for 

fi- >» + >»' 

mm* ' 47r*r/«,8i>’ 

whtic tn and m' are the atomic weights relative to 
hydrogen and m, the mass of tho hydr^cn atom. 
The following table gives these distances (E S. Imes, 
.\stroph. Journal, vol. 1., p. 251, 1919). It will be 
seen that there are again increases in passing from 
F to Cl and Cl to Br, which agree closely with the 
increases in the radii <r of the electron shells given 
bv the crystal and viscosity data 


» X io» 


If I 093 
H Cl I 28 
n Br I 43 
11 1 — 


OJS 
o IS 


(' r>s 

Nism (-•!•) .. ! o 65 

Ai|;im (•“<!) 1 l oa 

Krypton (— Ur) ...j i 17 

.Xenon (- 1 ) I I 3S 


o IS 

o'iS I 


> 43 
» 58 
I 7 S 


o IS 

on 


The increase from fluorine to chlorine of 
0-35 XIO-* cm. confirms the estimate given by 
crystals of 037x10-' cm., as against the estimate 
026x10-* cm. given bv viscosity data It follows 
from the above that the distance between the hydrogen 
nucleus and the centre of an electro-negative atom to 
which it is attached is obtained by adding 
026x10-* cm. to the radius of the electro-negative 
atom as given by crystal structures. Tho radius of 
the inner electron orbit, according to Bohr’s theory, 
is 053X10-* cm., double this value. The oys^ 
d,ata, therefore, predict the value Sv=i3o cm.-‘ for 
the HI molecule, corresponding to a distance 
161X10-* cm. between their atomic centres. 

This evidence is interesting as indicating that the 
forces binding the atoms together are localised at that 
part of the electron shell where linking takes place. 

W, L. Braoo. 

H. Bill. 

Manchester University, March 16. 


Tho Intermtleml RMMreh Ownel. 

Tni object of this council, says Sir Arthur. Schuster 
in Naturi of March 17, is “ to reorganise international 
work which had come to a standstill through the 
war, and to extend it where found desirable.” It 
may be worth while to consider for a moment how 
the council has set to work to promote these Innocent 
and laudable ends. 
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I be btatutei* of the council exclude membera of 
enemy countnea from every mternaUonal * union 
foro^ under ita auspicea unm 1931 After that date 
tte atatutea may be amended, but only by a two thirda 
majonty and amendment is not withm the compel 
ence of any particular union concerned Once an 
intemauonal union u established, uys Sir Arthur 
Scdiuater, it become autonomous except in a few 
matters in which a common polK> is desirable He 
nufiht perhaps have added that these few matters 
indude the one and only matter about which there is 
my difftrcnce of opinion and that so far as co- 
operation with enemy countries is concerned anv 
saence which cci ents to form a union loses its 
lutonomy compkteh Cinstein may attend a congress 
of physics after 1931 if more than two-thirds not of 
the physicists of the world but of the members of 
the council, consider it advisable to allow him 
I have some experience of the working of the 
statutes mvstlf for I was a member of the committei 
appointed to r nsider the formit on of a Union of 
Mathematics When this committee met 1 moved 
on behilf of the societc if which I was a representa 
ttve that It was desirable that nnv union which 
should be formed should be thrown open to the mathe 
maticians of all nations at the earliest practicable 
omortunity Ihis resolution was rejected not on 
the ground that it did not represent the general opinion 
of mathematicians (as bevond doubt it did) but on the 
ground that it conflicted with the statutes of the 
council 

The object of this council is not to promote inter 
nation'll 1 0 operation but to exclude the Germans 
from It I do not 1 now who wrote the article in the 
Timer of which Sir Arthur Schuster complains nor 
have I anv direct information as to the deasions of 
English bfologists but if indeed they have refused 
to join on the ground that the formation of a union 
would perpetuate differences which should be left to 
time to heal then they deserse the thanks of every 
English man of science and so too does the corre 
spondent of the Timei who has blurted out what so 
many of us have been feeling and so few have had the 
courage or the energy to sav G H Hardy 

New Collet, Oxford March ai 


Solar Radiation ai Halation to Paeida 

In my letter published in Nature of January 13 
p 6 JO It wis suggested that the apparent rtlation 
br tween increased solar radiation and sun spots was 
due to outbursts of heated gases accompanvin). the 
spots This conclusion seems confirmid by later 
observations furnished from the Obsersatorv of La 
Plata bv Mr Bernhard H Daw son 

Since September there have been eleven cases in 
which outbursts of farulae were observed on the east 
edre of the sun il ghr in whuh th \ were 
observed on the west edge The accompanying table 
shows the mean values of solar radiation preceding 
and follow ng the appearance of these facuise 7 ero 
dav indicates the dav of observation and the numbers 
are the amounts exceeding rpoo calories per sq cm 
per minute 


Faiulae on Faif fimb of Sun 

Matr 

f o I 3 4 I < 7 t 9 >< >3 >4 

aoivnaiiiw lpSs4i3l3>49 49S449 03044346939 31 
FaentMe on Wtst Limb of Sun 

Alk«r 

It It If •0987654 3t 10 I a 
8<]terradMoa ^ 64Sei*4fS<S<36 33 4S3i 46 34<«-4T 
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These results show a marked maumum of solar 
radiation on the day of observabon whether the 
faculm were on the east limb or the west lunb After 
their appearance on the east lunb there was a second 
maximum twelve dajs later and there was also a 
maximum ten to eleven days precedmg the dbserva 
tion of facuise on the west limb 
The results are plotted in the accompanying 
diagram (Tig i) It would seem from these results 



(hit outbreaks of heal’d gases on the edge of the 
sun result m increasing the effective radiative surface 
of the sun and thus intensify the solar radiation 
II H C LAYTON 

Buenos \ires Tebruarv 19 


TIm Sound of Distant Qun4ra 

1 ATHBR Schaffers s J iter in Nati rf of March to 
1 the audibility of gun hrt sounds when travelling 
through air prompts m t isk if observations have 
ever 1 n made upon suc.h soind waves when passmg 
through th rths crist In i i“ I commenced 
t > dig gravel in mv g irden hen The pit finallv 
r ath(» I depth of la ft and was about 7 ft long 
bv 6 ft wide When I had reached i depth of about 
6 ft and from that point downwards I lonstantly 
heard the sounds ( f gun fire w hile at the surface 
they were quite inaudiUe The digging out of gravel 
was carried on at intervals during a period of many 
months and I must have heird the sounds dozens 
of bmes C Carus Wilson 

Strawberry Hill 


Many obscrvatiois similar to the interesting one 
recorded by Mr Carus Wilson were made during the 
war The sounds of gun fire were heard pliunly in 
excavations though they were inaudible on the 
ground above They were even heard by persons 
Iving with their heads on the ground but not whw 
sitting up Mallet remarks that the noise of the 
firing at the Battle of Tena in 1806 was heard as a 
low murmur in the fields about Dresden at a dis 
tance of 9a miles but he adds that it is almost 


their cara to the ground and thus detected jrfainiy the 
muffled boom of distant guns ” 

_ ^ . Charlbs Davison 

Dunster,” Cavendish Avenue, 

Cambridge 


certain tnat m this case the noise was transnuttei 
through the earth ”(Bnt Assoc R«> 1851 p 083) 
Grouchy and his officers at Sart les-Walhain ve bm 
to have heard the firincr at Waterloo Thev nlsM 
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Electrons.* 


Hy Sir Win iam Bragg K. B 1 IRS 


II 

K eeping m mind the results already de 
scribed, we can now appreciate a very 
remarkable development of electron theory 
which has been made in the 1 ist few years 
Spectrum analysts has lon^, been occupied 
with the extraordinary comphcations of the light 
radiation emitted by the various atoms As 
result it appears that the frequencies of the lines 
in a spectrum often display curious and exact 
numerical relations in the form generally involv 
ing differences of frequencies of similar lines or 
groups of hnes For instance the famous Balmcr 
equation — 

rrcquency = i =N(i/m, - i/n**) 
wheie N = 3 390x10“ {,ivis the frequencies of 
serits of lines in the hydroj,i n spectrum When 
It] IS put equal to 2 and ti to 't 4 S succcs 
Sion the series of values for 1 icpresent the fre 
queneies of the lines in the ^ isiblc spectrum If 
n,s=3 and ni=:4 ^ 0 

in succession, we have the frequencies of lines 
in the infra red (Paschen) and if 
«l=t. 3, 4 

we have the frequencies recently shown byLsmin 
to exist in the ultra violet 

Now there is nothing in our older conception 
of the origin of radiation within the atom to give 
us a due as to why differences of frequencies should 
(ome mto these empirical thouf,h most useful 
formulae We have pictured to ourselves vibrat 
ing systems, mechanical or electric and waves 
arismg therefrom But what connection between 
masses or electricities gives us in any simple way 
equations involving the addition or subtraction ot 
frequencies? We art in a blind alley let us 
therefore, abandon our preconceptions as to the 
origin df those lines which we find in the light 
spectrum and suppose that here also they arise 
in the same fashion as we actually know that they 
arise in the cases we have considered above 
Suppose that the energy of an emission of radia 
tion IS derived from the energy of an electron 
It may be the only way in which radiation ever 
does anse but it is not necessary to suppose so 
much at present It is enough that we carry into 
the atom the whole process which in X rays and 
the photo electric effect we have observed to take 
place in part outside Suppose that within the 
atom there are certain positions or conditions in 
which electrons may be, each postulating a certain 
energy associated with the electron and suppose 
that sometimes an electron slips from one position 
to another of lower energy, and that the differ- 
ence in energies is transformed into wave radia 
tion according to the same law as before, t e 


> Tht Tw-Ukh Rdri t iMtart dsl m*d Ufpic Ih* lltM^ulloa of Kkc 
teal El f li m ri on lannanr 13 ConUn ad from p li 
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energy transferred — /i x Irequc 1 y 1 ct the energy 
in these states be N/i/ 1* N/i/-* N/1/3* etc , and 
I so on Then all the series yielded by the Balmcr 
formula are accounted fur at the same time 
What may these states be ■* W hv not as Bohr 
I suggests so many different orbits in which elec 
1 trons can move round the ccntril positive nucleus 
in the atom the nucleus the sure existence of 
which Rutherford has established •' At one time, if 
we had presumed the existence of these orbits, we 
should have been inclined to connect them with 
the direct emission of radiation ind the fre 
queney of tint radiation would lx the number of 
revolutions 1 1 second But now wc assume 

these orb ts t > persist without ridntion and that 
I radiation irises where the electron steps from 
1 one orbit to mother moreover the frequency of 
I the issui ig r idi ition is determ 1 td by the simple 
I rule 1 requency is equal to i hange of electron 
cntigy divided by h We are not picturing any 
iw process here or evolving new ideas to ht 
I iwkward facts we arc supposing a process to 
exist in one place which wc alreidy know to exist 
' 1 1 mother 

It IS a very remarkable fact that the number 
N IS equal to 3 ir®me*/h* within small errors of ex 
pcriment Spectrum me isurcmi nts show that N 
IS equal to 3.9033 x 10** md 2irhni,*/h^ is equal 
t iking the most recent delcrmin itions of tn e and 
h to 3 ’89 X 10“ Imagine an electron revolving 
in a circle about the positive nucleus of the hydro 
get atom according to the orthodox laws of 
dvnamics with kinetic energy 2ir*fnc*/n*h*=Nh/n* 
Its velocity v is 2»t*//in the radius r of the 
circular orbit is found by putting mi^Jr—e^/i* 
md IS equal to n*h*l^ic*ehn The angular 
momentum is mvr = nh/2ir If the electron 
changes its orbit from ti — u to ti rq where n is 
greater than n, its kinetic energy in the new orbit 
is greater than in the old by Nh(i/n,*-i/tij*) 
But an amount of potcnti il energy has been set 
free equal to c*(i/ri-i/r«) and this is equal to 
twice the change in kinetic energy as is easilv 
seen by substituting for the r s their values as 
found above Consequently the right amount of 
energy is available for radi ition We can there 
fore following Bohr define the necessary separate 
states as those of motion in circular orbits in 
which the angular momentum is an integral mul 
tiplc of hfiw The simplicity of these expressions 
IS verv attractive But the matter is far from 
ending here During the last few years Bohr 
and Sommerfeld have led an inquiry into the pos 
sibihties of this theory which has produced verv 
remarkable results These are due to a slight 
modification in the original conception The dif 
ferent circular orbits which Bohr first pictured 
have become groups of orbits fixed by laws which 
are somewhat arbitrary, but not without founda 
tion A group contains a hinited number of orbits 
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in which the electrons may move and each group 
corresponds to one of the original circular orbits 
Some of the orbits in each group are elliptical 
It appears that the energy of the electron would 
be the same in all the orbits of any one group 
were it not that when an electron moves in an 
ellipse its velocity is not always the same Now 
a fast*moving electron shows a variation in mass 
when its speed alters ind this does ifFect slightly 
the energy of the orbit Consequently, the elec 
tron that steps from an orbit belonging to one 
group to an orbit belonging to another group 
may part with an tmount of energy ishicb is not 
always exictly the same The frequency of the 
consequent radiation miy therefore, base two 
or more values differing slightly from tich other 
the single spectrum line is doubled or trebled 
This IS what Sommerfeld i ills the fine structure ” 
of the lines 

Now there is far more than mere speculation 
in this The formuH which Sommerfeld gives as 


version of one form of energy into the other, 
since evidently it is one of the most frequent and 
most fundamental operations in Nature 

So far our conception of the structure of an 
atom would consist of a positive nucleus and of 
electrons attached thereto in some way, with 
the further idea that the energy attached to these 
electrons can hive only certain definite values 
Bohr assumes that they haic these values because 
thev can move round the core in certain orbits 
only, and Sommerfeld enlarges this idea, as 
already explained But, of course, this can be no 
more than 1 pirtiil picture of the whole atomic 
structure Ihe atom so conceived cannot fill the 
pirt required of it in the building of molecules 
and crystals 

When we come to examine these structures we 
find atoms attaching themselves to each other 
through the action of forces which cannot always 
be considered as acting from centre to centre 
Tor instance the arrangcmc nt of the carbon atoms 



the result of an analysis which is as reasonable as 
can be expected does more than account for 
known effects it li is predicted the existence of 
numerous lines and even their intensities, and 
the predictions have been verified by experiment 
in the most remarkable way Ihe story is told 
in Sommerfeld s work on ^tom building a 
story of the work of himself, Bohr and others 
during the last six years or so 

We sec that in this fundamental inquiry into 
the nature and properties of radiation the electron 
plays a very direct and important part Our eyes 
are designed to detect wives not electrons, and 
so our first attention is directed to radiation in 
wave form But wt now had that radiation 
eneigy may alternatively be carried by electrons, 
and that many things become clearer when we 
appreciate this fact We can make further pro 
gress m our understanding of radiation, and in 
deed la our understanding of the electron, only bv 
getting to know more about the reciprocal con 
NO. 2682, voi lo;"! 


Ill a diamond as recently determined by X ray 
methods, is such that every atom is at the centre 
of gravity of four others, arranged round it in 
tetrahedral fashion, as shown in the model The 
representation of an atom by a smooth sphere 
and nothing more would be in agreement with 
the idea that the properties of the atom in any 
one radial direction are exactly the same as in 
any other radial direction, and that any forces 
between two atoms are between centre and centre 
But if that were the case, the carbon atoms would 
pack themselves together more closely than thev 
do As a matter of fact if the top of this model 
IS- lifted, another carbon atom can be inserted and 
the top replaced exactly as it was If a 
more extensive model were employed, it would 
be seen that just twice as many atoms could be 
packed into any volume as are already there 
We must conclude that there are definite sub 
centres of force on the outskirts of the atom, 
and that in the carbon atoms of which die dta- 
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mood U compobcd there are four such sub-ceotres 
arranged symmetrically — that is to say, in tetra- 
hedral fashion round tite core. 

Must not these sub-centres be electrons? And 
if so, must ne not take them to be circulating in 
small orbits about a local centre? Or, perhaps, 
<is Parson has suggested, the electron is ring- 
shaped, the electricity revolving round the axis 
of the ring In this way we should have electro- 
magnetic fortes to link the atoms together. 

It is very interesting to observe that, in any 
case, the carbon atoms in the diamond are not 
all oriented in exactly the same way. Taking a 
cleavage or tetrahedral plane as that of refer- 
ence, half the atoms will be pointing towards the 
plane and the other pointing away 

This ought to make a difference to the X-ray 
spectra, and it has been looked for at various 
times, but without success. Lately, however, the 
improvement in the X-ray spectrometer has been 
considerable, and I now have no difficulty in find- 
ing the expected effect* It is clear, I think, that 
tlic carbon atom m the diamond is to be repre- 
sented as to its properties by a tetrahedron, and 
that the atom has different properties in different 
directions, or, us the chemist would say, has 
directed valencies. There can be little doubt that 

* Tbm ii>, la fact, a aoiall aacoBd«order <ipcctntm in (ha radf* tion of X. ra) 
b? th« (acrahadral plan# 


this is so m all atoms. The suggestion is that 
some of the electrons in an atom forming part 
of a crystal are tied down to certain regions on 
I the surface, and that not all, if indeed any, of 
them are at all times rc\ol\ing round the central 
core. 

When atom joins up to atom it is these sub- 
tentrrs that are at work; and sinti atom to atom 
and again atom to atom make in the end the 
crystal, and since the crystalline structure is the 
basis of all solid structure, and is fundamentally 
concerned with the strength of materials and their 
temper anil all their physical properties, it is easy 
to see how great is this minute study of the 
electron. 

If this conception of fixed electrons seems to 
clash with the orbital motions of Bohr and Som- 
mcrfeld, we must remember that the clash is 
between two pictures both of which are, wo know, 
imperfect. VVe may expect that on the next occa- 
sion when a lecturer (des to tell you what advance 
has been made in the study of electrons some 
of these contradictions will have disappoaaed. 
Whether it will so turn out or not, I am suns of 
I this, that in the attempt to realise the prapertkts 
I of Nature’s unit, the electron, we arc working in 
I the true direction towards an understanding ofi the 
I great problems of radiation and of material 
structure. 


Reformed Cannibals.' 


•MEW CUINEA, despite the considerable i 
amount of attention that has been paid to I 
It, has still large areas unexplored, and many 
peoples about whom nothing is known. Ex- 
tremely little, even in the “ .\nnual Reports of 
New Guinea," has been written about the natives , 
Ilf the D’Entrecasteaux group, the large moun- 
tainous islands which lie off the north coast of the 
south-eastern end of New Guinea, although a good 
deal of information h.ss been collected about some 
of the peoples on the adjacent mainland and about 
the Trobriand Islanders farther east. An ideal 
opportunity was thus open to Mr jenness, a dis- | 
liiiguished classical student of Ballihl, who was i 
one of the first to obtain the Oxford diploma in 
anthropology. A further advantage he had was 
in the collaboration with his brother-in-law, the 
Rev. A. Ballnntyne, who for nine years had been 
a missionary on Goodenough Island. 

The result of this partnership is a pleasantly 
written, sympathetic account of the Goodenough 
Islanders, which fills up one of the many gaps in 
our knowledge of the ethnology of New Guinea 
The authors have given a succinct account of native 
life from the economic, social, and psychical points 


should read the book through in order to get a 
complete view of the mode of life, actions, ideas, 
and ideals of the people ; these are all interdepend- 
ent and cannot satisfactorily be studied apart. 

We may perhaps attribute the conciseness of 
the book to the present cost of buok-^roduction, 
but a little more detail in various sections would 
have added to its value. We are, however, given 
I the hope that other matter may be published utter ; 
we trust that this will be the case, and that the 
material culture will receive fuller treatment, for 
we learn that the collections have now reached the 
Pitt-Rivers Museum. We should also like to hear 
more about the stone sitting-place.s and their 
connei tion ^ ilh cannibalism, and about the use of 
memorial- and grave-stones, ns these arc doubtless 
connected with one of the great culture migrations 
into Oceania Evidently it was not the intention 
of the authors to enter into the thorny paths of 
racial or cultural migrations, or even to give 
parallels among neighbouring people; so they 
have rigidly confined themselves to what they have 
themselves noted, and this is all that we can 
demand of them. field-observer who is alive 
to the wider problems will usunllv be able to appre- 


of view, and it is a comfort to students at date the value of small details which might 

home to feel that they have here something on otherwise be overlooked or considered as too 

which they can rely implicitly. Specialists will trivial to mention ; but in any case eenemlisation 
naturally turn to particular chapters, but all should not be mixed up with description, and our 

“Hm WortiHrn D'Eniraeaitwai. Bf T>. juinm ^ th« lata R«v authors have not fallen into this Common practice. 

The curious custom of chopping off a ftnger- 
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joint on the death of a relative seems to have 
been peculiar to Goodenoug'h It was first noted 
by M H Morcton R M in his report Appen 
dix N to the Annual Report on Bntish New 
Guinea 1897-98 He desenbes which joints are 
cut off for special relitiits ind idds They do 
not IS a rule disjoint the finders of the rijfht 
hand, but on the oieasion of i man distinguishing 
himself in fighting the hrst joint of the third 
^ finger of the 
right hand is 
I lopped off 


adults shrank from the pain this mutilation 
! caused, so httle children were made the vie 
I tuns Men seldom lose more than two or 

three 6nger joints [never of the thumb or of the 
right hand httle linger] , but it is not at all unusual 
for a woman to nave all the fingers (not the 
j thumbs) of one or even of both hands maimed 
but only the terminal phalanges arc removed 
One lore learned native said that all the dead 
go to Wafolo [an uninhabited district on the north 
west side of Fergpisson Island] except those with 
unrhopped fingers these ire killed and eaten by 
some dogs that bar their path 



falling 

that the custom of disjointing is practised in a 
single other district I have noticed miny 

natives with mutilated left hands Our authors 
do not refer to Morcton s statement nor do they 
confirm or deny any assoc i ition between the par 
ticular joint and i defanitc rciitionship They 
describe the method md sa> that in Mud Bay 


Mr Ballantyne s long and intimate knowledge 
of the natuLs gives especial authority to the esti 
mate of the psvchology of the natives and of their 
m igico religious beliefs and cnistoms, and it is in 
this section that the partnership of a missionarv 
and a trained ethnolc^ist is particularly valuable 
Thirty seven excellent photographs idd to the 
interest ol this instructive book A C H 


Obituary 


1*K<I1 \ (i Nmhoksi 

A 1 I RI u GABRII 1 N\rHORSl who for 
the greater part of his life was Director 
of the Palaiobotanic il Museum of the Swedish 
Academy died at Stockholm on January 20 
at seventy years of age In many respects 
Nathorst was a remarkable man, precluded 
by deafness from the ordinary means of 
communicating with his fellows, he had an 
almost uncanny power of divining the point of a 
remark before it was fully expressed in writing 
an the tablet which hi alw lys earned with him 
a keen sense of humour a boyish love of the 
ndiculous, and a lovable pcrson^itv made him a 
delightful companidn Some chance word or in 
cadent would lead hun to quote verbatun passages 
from Dickens, especially ‘ The Pickwick Papers, ' 
Kipling, o( other favourite author he wrote and 
spoke English and German with apparent ease, 
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and some of his papers are written in trench 
In him as in comparatively few men were com 
bined the naturalist s love of the open air and the 
lust of travel with the patience of the laboratory 
student 

Nathorst paid his first visit to England in 1872 
when he met Sir Charles Lyell, whose ‘ Principles 
of Geology, as he stated in acknowledging the 
award of the Lyell medal from the Geok^fical 
Society in 1904, first attracted him to the studv 
of geology In 1870 he went to Spitsbergen 
where he became famihar with recent Arctic 
plants, and on his return he mvestigated fresh 
water Pleistocene beds in Denmark, Germany, 
Switzerland, and England, utilising his knowledge 
of existing species in tracing the distribution of 
Arctic plants in Europe during the Glaaal period 
A series of travel notes published in 1880 contains 
many valuable opinions on fossil plants from Meso 
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310K and Tertiary localities in Lngbsh collections 
In 1879 he ejected specimens of the dwarf birch 
at Bndlington, and on later visits he always 
divided lus time between conferences or excursions 
with Mr Clement Reid and collecting plants from 
the Jurassic rocks of Yorkshire A summary of 
his work on the distribution of Aratic plants 
during the Glaaal epoch was contributed by him 
to Naturb for January 21 1893 

In 1907 Nathorst attended the centenary of the 
Geological Society as a delegate of the Swedish 
Academy, and received the Sc D degree from the 
University of Cambridge In 1909 he returned to 
Cambndn as a delegstc to the Dsrwin celebra 
tions In 1917 at the age of sixty seven in 
accordance with Swedish custom he ret red from 
the museum directorship After his retirement his 
researches were frequently interrupted by hcirl 
trouble, but he had the satisfaction of completing 
an important memoir published last year in con 
tinuation of his well known msestigations of the 
Lower Carboniferous fior i of Spitsbergen 
Nathorst’s contributions to knowledge cover a 
very wide field — Arctic exploration stratigraphical 
and tectonic geology palaeontologs in the broadest 
sense and recent botany In 1882 he again visited 
Spitsbergen and in 1898 he was the scientific 
leader of an expedition primarily in search of 
Andr^e to Bear Island King Charles I and and 
other regions , it was in the course of this expedi 
tion that he circumnavigated Spitsbergen He 
described his experiences of two summers in polai 
seas in an attractive two volume book written in 
Swedish and published in 1900 and the scientific 
results of the voyage both geological and palw 
botanical have appeared in i succession of valu 
able papers 

Nathorst’s first paper 101869 was on Cambrian 
rocks of Scania and this was followed by a scries 
of botanical and geological papers In 187s he 
published the first of a long senes of contributions 
to our knowledge of the rich Rhsetit floras of 
Scania which have throw i a flood of light upon 
many extinct types and incidentally have illus 
trat^ in a most stnking manner the possibilities 
of the intensive study of the fossil plants of a 
single region Though he became more and more 
abwrbed in palssobotanical researches he always 
retamed an active interest in both geology and 
botany , the range of his work was exceptionally 
wide He had few equals in the extent of his 
knowledge and in breadth of view 

It is to Nathorst more than to anv other man 
that we owe our knowledge of An tic floras extend 
ing from the Devonian to the I ale Tertiary period 
His work IS characterised by meticulous accuracy 
lucidity of presentation originality and philo 
sojAical treatment In 1904 he contributed to the 
French Academy a preliminarv account of t re 
markable collection of Jurassic plants from 
Graham Land, on the borders of Antarctica which 
demonstrated the almost world wide distribution 
of certain ferns and cycadean plants His palteo 
botanical papers deal with floras from Japan, die 
New Sibenan Islands, the Arctic regions gener 
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ally bcandinayia and other parts of the world 
By his researches into the Jurassic plants of York 
shire Nathorst not only added greatly to know 
ledge, but ilso stimulated other workers in the 
same held md his friendly invasion of the Fast 
Coast increased the activity of some English 
palsBobotanists His discovery of male flowers of 
Williamsonia and ot several new types of the 
genus IS of special interest to Lngl sh students 
An improved method, which he invented, of treat 
ing the carbonised or mumm hed impressions of 
plants led to fruitful results both from his own 
researches and from those of others His 
demonstration of the true nature of many sup 
posed I’alccozoic Alg e marked in import int 
advance in accurate knowledge and in expert 
ment d methods of research 

01 special interest from the point of view of 
evolution art Nathorst s discoveries of many new 
ncrii types such as Pseudobornia a primitive 
Devonian plant combining characters of the 
Fquisctalcs and the extinct group Sphenophyllales 
I ycostrobus a Rha.tit Ivcopodiareous cone com 
parable to the large Palaeozoic Lepidostrobi 
Cephalotheca a new Devonian fern with peculi ir 
fertile pinnaa several new seeds from I ower Car 
boniferous rocks of Spitsbergen Wtelandiella a 
remarkable cycadean genus bearing bi sporangiate 
flowers and in habit entirely different from that 
of recent cycads Cyc adocephalus a Rhmtic 
cycadean micro strobilus and Camptoptens one of 
several Rhstic ferns which he described in detail 
He also made numerous important additions to our 
more iccurate knowledge of cycadean fronds in 
eluded in the group Cycadophyta (a name insti 
tuted bv Nathorst) and investigated the past his 
torv of the Ginkgoales a group with one existing 
representative the ma den hair tret 
The Paloeobotanical Museum of Stockholm 
which was worthily housed in i new building 
erteted bv the Government at a cost of 140 oool 
a few v< irs before his death is an epitome of his 
achievements and a monument of which his native 
country may be justly proud In no other country 
has pala.obotanical research received a more gener 
ous recognition it is usually rcltg itcd to a posi 
tion of secondary importance 

It would be difficult to exaggerate the value of 
Nathorst s contributions to natural knowledge he 
devoted his life to research and it was always a 
joy to him to give all the assistance he could to 
other workers who appealed to him for guidance 
As a critic he would take infinite pains and it w as 
never a trouble to him promptly to answer in a 
letter of almost jxirfcct English the most trivi d 
questions Those who were among his regular 
correspondents have lost a true friend the value 
and stimulating effect of whose wise counsel and 
frank but kindly criticism cannot at once lx 
thoroughly appreciated 

Nathorst was fortunately able to retire with the 
knowledge that his successor and pupil Dr Halle 
would fully maintain the high standard of palseo 
botanical work which has long been associated 
with the Stockholm Museum A C Sfward 
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Aoolp Appell6p, who died at Upsale on 
January 5, was bom on the island of Gottland 
on November 2, 1857 In 1889 he became a oon 
servator of the zoological collections m Bergens 
Museum and succeeded to the keepership of the 
whole depirtment in 1907, being at the same time 
made professor at the newly established unisersity 
there In 1910 he was appointed professor of 
comparative anatomy at Upsala which post he 
held until the end In his early writings on 
Cephalopoda Appellof showed thst similarly 
hectoco^lised arms arose in diversi groups he 
threw hght on the homologiis of the shell in 
Sepia, Spirula and Nautilus and prosed the 
occurrence of a shell in the octopods Among 
many works on actinnns that on their develop 
ment 11900) won for him the Nansen prize 1 iter 
he studied the Crustacea wrote an important 
work on the decapods of Norway and won the 
Joachim Friele gold medal with a memoir on the 
lobster Two papers on Pycnogonids of the Arctic 
should not be forgotten Such were Appellof s 
chief publications but he did a large amount of 
investigation into fisherv ind other zoological 
problems in expeditions along the Norwegian 
coast and on the Michael Sars to the North Sea 
and North Atlantic His chief work, however, was 
the inspiring instruction of vouth in the laboratory 
at Bergen and later at I psala and in the bto 
logical station of Ihc Club which he founded 
five years ago on Gullmar F jord There among 
the living sea creatures and the merry students 
Appelidf s cheerful enthusiasm found its untram 
melled exercise FAB 

Thb death of Mr Herbert Bvkum Ransom is 
announced in Engineering for March ii Mr 
Ransom was horn m 1867 and was educated at 
Cheltenham College and passed through the 


engineering course at University College, London. 
He receiv^ his practical training with Messrs 
Manlove, AUiott and Co Ltd Nottingham, and 
became a director of the company m 190Z In 
1908 he retired to take up private practice He 
was a member of the Institutions of Civil and 
Mechanical^Engineers and his papers to the 
former institution were awarded a MiUer ptize and 
scholarship i Watt medal and a Telford 
premium 

The death is reported in his eighty third year, 
of Dr Charles H 1 brnai o professor of natural 
history at the Maine State College (now the Uni 
versity of Mime) from 1871 to 1886 and of zoo 
logy and entomology at the Massachusetts Agri 
cultural College from 1886 to 1910 When the 
Hatch experiment station was established at the 
latter institution Dr Fernald became the entomo 
logist of the station He had contnbuted largely 
to scientific journals and in collaboration with 
Mr C H I orbush prepared a large work on 

The Gypsy Moth which was published by the 
State He was the father of Dr H T hcmald, 
the present head of the entomological department 
at the Massachusetts \grirultur il College 

iHL death of Sir Vrthi r Lewis Webb on 
March 15 is announced in the Engineer for 
March 18 Sir Arthur was born in i860 and 
entered the irrigation branch of the Public Works 
Department of India in 1881 after having passed 
through the Royal F ngineering College at Coopers 
Hill He was transferred to the Egyptian Irriga 
tion Department in 1894 ind rose to be Under 
Secretary for Irrigation and Adviser to the Public 
Works Ministn He was reated K C M G in 
191a 


Notes. 


For the meeting f the British Association which 
will be held at Fdinburgh on September 7-14 next 
ihe following presidents of Scitions have been ap 
pointed Section \ (M ilhematirs and Phvsics) Prof 
O W Richardson B (Chemistry) Dr M O 

Forstrr C (Ge logv) Dr J S FIctt D ( 7 oologv) 

Mr E S Goo Inch F (Geography) Dr D G 

Hogarth F (Fronomics) Mr W I Hit hens 
G (Engineering) Prof A H Gibson H (Xnthropo- 
logy) Sir J Frazer 1 (Physiology) Sr W Morley 
Fletcher J (Ps\ hologv) Prof C I loyd Morgan 
K (Botany) Dr D H Scott L (Lduration) Sir 
W H Hadrw and M (Agriculture) Mr C S 

Orwin Sir Richard Gregory his been appointed 
president of the Conference of Delegates of Corre- 
sponding Societies Among the subjects of general 
interest which are being arranged for discussion at 
jomt sectional meetings ire The Age of the Earth 
Biochemistry Vocational 1 raining ind Tests The 
Relation of Genetics to Agriculture Ihe Proposed 
Mid Scotland Canal ind The Oriyn of I he Scottish 
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People The president f the association Sir Edward 
Thorpe will di I ver his address at the uiaugural 
meeting cn Weilnesdac evening September 7 and 
discourses will be gi\ n at general evening meetings 
by Prof C F Inglis on Ihe I volution of Cantilever 
Bndgc Construction insolving i tomparison between 
the Forth and Quebec bridges ind by Prof W A 
Hirdman the present president on Edinburgh and 
Oceanography Measures arc beimr taken towards a 
more effective co ordination of the daily programmes 
in order to a\tid the clashing of subjects of kindred 
interest 

The Sbckfi iri i or Minfs bas appointed Dr 1 H 
Hatch to be Technical Adviser to the Mines Deport- 
ment on questions relating to the metalliferous mining 
industry 

Sir Edward Ihokpf (Great Britain) Prof Le 
Chatelier (France) Prof Ciaminan (Italy) and Dr 
Ernest Solvay (Belgium) have been elected honorary 
foreign members of the Chemists Club New York 
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Tub annual Wilbur Wright Utlurc of the Royal 
Aeronautical Society foi this year is to bi dehvered 
by Major G I liylor -it thi Rovi! Sixuiy of Arts 
on Tuesday, April is, it 8 o’clock 

It is announced m ScicncL for Mirch 4 ilnt thi 
Bruce gold medal foi the yeir iqsi of the Astro 
nomiral Society of the Pacihi has betn iw tided lo 
Dr H A Deslandres, diiector of the \sliophysu il 
Observatory of Meudon near Pins for his distiii 
guishtd servicfs to istronomy 

Tub Intermtioml Institute of Vnlhropologt whuh 
his been founded it Paris, will hold 1 congress it 
Liige on July \ugust i The piovisioml pri 
grimmo appears in thi cun nit issue of the Revtit 
inthropologtque which has bicn adopted is the 01^ n 
of the institute ind of tin Schools of Anthnp logs f 
Pans and of I ligt The ccntril oftiie of th institute 
IS at 1^ rui dc 1 hiole dc M^decint Pins N I 

At the anniversary meeting of flu Rov il Irish 
Academy on Much 16 Prof Sidney Aouiig w is 
elected president in suncssion to tht Most Rev Dr 
Bernard, Provost of Trinity Colli ge Dublin whose 
period of ofhcc his just ivpiud Prof C S Shei 
rington president of Ihi Royil Sotuli was decliretl 
in honor irv member in the ml 1011 of science umlcr 
the statute by whuh pnsidenls of the Royal Societi 
aro honorary membeis of the « idtmy 

Tub sumniei m otmg of tin Institution of Eke 
trical Engineers is to be held 111 Siotlmd on June 7 10, 
ind a provisionil prognmme foi it has just been 
issued Besides a numbtr of visits to places of 
interest, the reading of thi two following papers Ins 
been arrangid for The Dslmarnock Generating 
Station,” R B Mit< hi 11 (at the Royal I echniiil Col- 
lege, Glasgow on June 7) ind Iho Hydro elcctiii 
Ri sources of ihi Siottisli Ilighlinds Prof Magnus 
Miilein (in Glasgow I iimrsiti on June 8) 

\t the meeting if the Roi il Gi ngr iphii si Smeti 
on Monday, Muih i ihi pusident innounied th-it 
the King has sent a donition of lool towards the 
funds of the Mount Fverest Fxpidition I he prcsi 
dent added — ‘‘Both his Majesty and her Majesty 
the Queen take the greatest intircst in the cxpcdi 
tion, and have questioned me iloscly as to our pi ms 
the prospects of suiicss, and the lomposition of the 
party, and they have issureil me of the keen inteiest 
with which they will follow the progress of the 
expedition ” 

Tub election to a Sorbi reseauh fellowship it the 
University of Sheffield will take place in June next 
The appointment subject to regulations will bi 
for five years, and the emoluments approximately 
soot per annum The object of thi fellowship is not 
the training of men for origin il reseanh, but to 
obtain advances in natural knowledge by enabling 
men of proved ability to devote themselves to ri search 
Applications for the fellowship should bo made to the 
SMretaries of the Royal Society Burlington House 
W I, by May 31, and such applications should give 
particulars of the candidate’s scientific career and state 
the nature of the work he proposes to follow if 
elected 
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At the annuil general meeting of the Ray Society 
dn Mirth 10 the following ofliiers were re-elected — 
Prendent Prof W C McIntosh Treasurer Sir 
Sidney r Harmer Sernfury Di \\ I Caiman Thi 
Right Hon lord Rolhsihild w is elected i vice 
president in I Mr T 1 Gum Mi Chas Oldham 
ind Sir David Prim wiu eleitid ni w members of 
louniil Ihi itport >f Ih iiuncil diiictcd attentioiT 
to the uigenl nud foi 1 1 iigc inirt isc in the numbtr 
a< subsirib rs if tlic soiirtv is to avoid the altirnativcs 
of I using tit iJtc if subs nption 11 restricting the 
annu il output of publii ations It w is announetd that 
the first part of thi fiiui th volume of Piof Miintoshs 

British ’Maun \i n lids w is m tin picss md 
\ 1 ulil form thi is-u to subsmbirs foi tj2o Sub 
stanti il gi lilts tow irds tb i ist of publication of this 
will hu belli III di III the ( iriii„ii Irust for th 
I iiiveisitiis of Siitland and b\ lb Royal Soiiely 

\ sicoxn Intimation il ( ongitss of 1 ugcnics is to 
I bill! in N w \ork t tv in September 22 28, undci 
lb h notary piesKlentv of Di \lr\indir Graham 
B II lb jirtsuknl of thi ingress is Prof Htnrv 
1 iirfiild Osborn its tiiasurci Mr M idison Grant 
bon scirilatv Mrs G Nevilli Ralfc (if I ondnn) and 
gcntrd SCI ret 11 y Dr C C 1 it 1 Ih papirs t> 
bi 1 1 ad be foi thi I n^iess fill int > fi ur sutions 
(i) Studies n hum in hiicdils in lulling Ihi lesults 
of ns arch m puu gcnetiis which mi\ bi ipplicabl 
to mm (.) The hum 111 f imilj including tlu factois 
that mnucnce the fiiunditv of dilfcrmt strains and 
thi diffirintial niort ilitv of the eugenic illy superior 
md infciior stiKks initc s lection to bt considered 
III this Motion (}) Human ncial differences, in this 
Mition will Ik iimsidereil th facts of migrations and 
Ihi influenees cf rand iharutiiistus on human his 
tniv and miscigi iiatii n (4) \pplicd 1 ugcnics, hen 
will bi discussed cugcniis m rilition to the State, tcy 
siKi tv md to iducalton It is disinil that ill pipers 
from kurupc should bi m the h m Is of thi general 
sciutiry. Dr C C 1 iltli \nurii in Museum of 
\a(ur il Histoiy b\ Mai i mil thosi fiom ( inad i 
and till IL nited St ilts not 1 ilii lli in June n; Persons 
having milerial for exhibition in nquestid to write 
it once to Dr I ittli st iting its n iture and siae 

IliF umuil gineril mt ting of the Chemical Society 
w Is hi Id at Burhivtin Housi on March 17, when 
SirJunisJ I>obbic thi reining pusident delivircdhis 
iddrcss I h follow ing new officers and mt inhers of 
council win dcilarcd elected President Sir James 
\\ ilker 1 Id Presuit nl vho have filhd the office 
of President Prof H F Armstrong, Sir James J 
Dobbie, Prof \\ 11 Perkin Sir William J Pope, Dr 
Vlixmder Siott md Sii William \ Tildcn Olhtr 
} ii e~Prestdf.»ts Prof h G Hopkins, Prof h S 
Kipping, and Prof J I 1 hoi pi Ordinary Members 
of ( oun tl Prof I S S Br imi Dr C H Desch 
Ml 1 V Fvins Mr H B Hartley, Dr T S 
Patti rson Dr 1 Slittr Prict Mi W Rintoul, Dr 
R Robinson, md I>r \ V Sidgwick In present- 
ing the LongstalT mi dal to Prof J P Ihorpe the 
president referred to the importanu of the researches 
on orgmic chemistry on which Prof Ihorpe and his 
colic agues had been engage 1 for many years The 
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anitiversary dinner wa^ held at the Hotel Cecil the 
aame evening and was attended by more than twd 
liundred fellows ind guests Sir James J Dobbie was 
in the chair Of tht five jubilee past-presidents whom 
the council desired to entertain as guests of honour 
•only Sir James Dtwir and Sir William Tilden were 
-sblo to be present \fter the lovsl toasts hid been 
honoured Sir Alfred Mond gav« th< toisi of The 
Chemical Society to which the president replied 
rhe toast of ‘ The P ist Presidents ” w is proposed 
by Prof Harold B Di\on md response made by Sii 
James Dewar and Sir Willnni \ lilden whilst Prof 
C Moureu (vice president of the 1 * ranch Chemical 
Societv) the Hon Mr Justiie Ssrgant md Prof 
C S Sherrington (president of the Royal Socicts) 
replied to the toast if The Guests * proposed bv 
Prof F G Donnan 

An Appointments Committee, foi Kusaiaii Scientific 
«nd Literary Men hia been formed under the chair 
manshipof Sir Arthur Schuster imong other members 
being Lord Brice Sir Preil iic Keniin and Prof 
Sherrington, president of the Roinl Socicti Numbers 
•of distinguished Russian scholirs many of whom are 
destitute, while othi rs ire eng igcd in work for which 
they arc unfitted an si itltrtd over European coun 
<rles It is the object of the committee to bring the 
names and qualihi iti< ns of thcae men to the notice 
•of universities and other institutions which mav be 
able to offer them suitible employment V list of 
n 1 nes of those at present known to the committee has 
been received, and in it wc notiic the following — 
Asaistant-Prof Vladimir Issaicff technical chemistrv 
^sugor and fermentation industries), Prof Anatolc 
Poppen, ophthalmology (specialist in trachoma) Prof 
Law Rosenthal bacteriology Prof Vadim Yurevich 
bacteriology and infectious diseases Assistant-Prof 
Jacob Khlitchieff, naval engineering and shtpbuild 
mg. Assistant Prof Nicholas Znamensky applied 
mediamcs , Dr I eonid Oubitzky, hygiene Dr 
Nicholas Hans, philosophy and psychology , Dr Boris 
Perrot hygieni and tuberculosis Dr ^rgi Cha 
khotin, zoology ind physiology, Dr Lrnosi Eeriinn 
hygiene, and Dr Boris Sokoloff protozoology Ihe 
him secretary to the committee is Dr C J Martin 
Director, Lister Institute, London, SWi, md he 
will be glad to forward jmrticulars of the careers of 
the men whose names arc giyen aboye, or copies of 
the arcular letter iryitmg anyone who knows of 
spheres of work m which they could bo engaged to 
ccmununicate with him Opportunities for proinding 
these stranded scientific workers with positions where 
their knowledge and t\pericncc could be usefully cm 
ployed must arise from time to time m university and 
•other institutions and any issistancc in bringing 
mformation of such possible openings to the notice of 
the committee would br gratefully welcomed 

Among many saiag or barbaric races the belief m 
the dangers which ociur m the course of house 
building IS widely felt A good account of this is 
given m a paper by Dr G Landtman in Acta Aca 
4 em$at Ahotnsts part i , in relation to the Papuan 
Xiwai tnbe, tnhabitmg the district at the mouth of 
NO 3683, VOL 107] 


I the riy River in British New Guinea At present 
j the people can give no exact explanation of the 
I Darimo or protective figures of the house They do 
not seem to represent any definite being or bemgs 
Ihe gloomy aspect of the figures and the uncanny, 
if indistinct ideas issociated with them exercise m 
themselves a powerful effect upon the native mind 
without any exact interpretation being required It 
IS enough for the jieople that the weird forms are 
possessed of mysterious properties, partly their own 
and pirtly those of tla medicines ipplicd to them 
The study of the aborigines of Tasmania will be 
much advanced by the publication of a descnptive 
catalogue prepared bj Messrs W I Crowthcr and 
C E Lord of the osteological specimens contained 
m the Tasmanian Museum The list forms a record 
of the largest single collection extant of osteological 
1 m iins of the extinct Tasmanian aboriginal race It 
inbricis also specimens loniirning which data are 
being gathend for publication while additional par- 
ticul irs have been added to specimens already in part 
described With the exception of the researches of 
Harper and Clarke and later of Berry ind Robert 
son on certain of the erani i i ontained in this list, 
none of the sjieeimens have betn described Even 
the complete skeleton of Trucanini the last of his 
1 lu remains to be nuasured ind the indices to be 
tibulitod Some furlher specimens in private hands 
have been traced and mthropologists will await with 
interest the compltli 1 r suits of the investigation 
In an interesting review (Journal of Genetics, 
\ol X , No 4) of the sex ratios and the various ways 
in which th^ have been modified in animals and 
plants Mr Julian S Huxley di&iusscs the relations 
if modified scxrilios to th sex chromosomes and 
idopts the prohibit hypothesis that in many such 
lases the normal effect of tht presence of om or two 
X chromosomes has been overridden by a metabolic 
ffeet of some environmental factor This fictor may 
be delayed fertilisation (producing in frogs chiefli 
males and also altering the sex ratio in cattle) attack 
of the anthirs by a smut in the plant lychnis dtoua 
causing the p irtial tr msformation of male plants into 
hermaphrodites development of females from male 
i r lbs by p irasitic i istr ition ind in cattle the partial 
alteration of 1 female into 1 male when twinned with 
a male owing to the ciriulation 111 the blood of sub- 
stances derived from the mile embryo (Lillie) In all 
such cases the normal effect of the chromosome com- 
plex in development h is been modified probably by the 
metabolic influence of substances not present in 
normal conditions A similar interpretation is applied 
to the experiments of Goldschmidt and of Harrison 
with moths and of RiddI with pigeons It is pointed 
out that aberrant sex rilios nnv result from differen 
tial fertilisation, differential mortality of gametes or 
zygotes or the overriding of the hromosome constitu 
tion by such external f ictors as those mentioned This 
view IS 9i^lied to an expl ination of a case in the 
millions fish ” (Gurardtnus poecdotdes), where there 
was first a great preponderance of males, then a lesser 
preponderance of females and finally equality in the 
numbers of the sexes 



March 24, 1921] 


NAIURE 


117 


ThB Scaphopoda (lu!)k shells) of the eastern coist 
of America have rectived careful systematic treatment 
by Mr J B Henderson, whose account (I S Nat 
Mus , Bull ni. iq2o) IS based on the evtensivc col- 
lection in the United States National Museum and in 
other museums md on several hundred lots from 
hiB own dredgings in the rioridi Ke\s The species 
appear to fill into two well-marKtd gioups — a 
northern coW-w Utr group extending from New Fng- 
land to Cape Hatttrns and hating affinities with tin 
species of northern Curopc, and in Vntille in asstm 

blage 

Major W b Patton contributes to th Indian 
Journal of Medical Reseanh (\nl vii , No 4 ig2t) 
an account of the Mesopotamian house flits and their 
allies, and dcstribts the measures igimst Ihtm whith 
he adopted in the camp at Nasiritoh on tht 
Euphrates The principal mians were (1) Iminera 
tion of manure and excrement to destrot the eggs 
and larvte of flies (3) (he bur>ing of fresh manure 
in the centre of 1 mound of manure pniiouslv 
accumulated and in which the lempeiature, owing 
to fermentation was already high enough to kill 
eggs and 1 ir\a; — a method originalh employed in 
France by Roubaud ind now thoroughly recom- 
mended " for a tropical climate by Major Patton 
after his expcriince of its usefulness m Mesopotamia 
(3) the drowning of hrye and pupcc, (4) the use of 
baited traps to catch idult flies and (5) the burning 
at dusk of large numbers of flies which had congre 
gated in the interior of huts iiected at suitable points 
to serso as resting-places for the flies Kerosene 
torches were pissed r ipidh ovir the walls and roofs 
of these huts for this jiurposc 

A I SCURF b\ Mr \\ B Bricrlei on Personal 
Impressions of Amt ncan Biological Rest arch ’* w is 
gnen on Tuesday March i, at i meeting held it 
the Imperial Collegi South K nsington b\ the 
National Union of Scientihi Workers Sir Daniel 
Hall occupied the ihair Mr Brurley said that the 
most striking feature of American agriculture wis 
the ilmost complete conci ntntion in w ide arc is of 1 
single crop, so that (here wen 500 milis together 
of maize cotton, or rice, and not much smaller anas 
of fruit or vegetibles for prestning One conse- 
quence of this w IS th It a pi int disease 1 in not 
through a whole irea and the fit Id problems con 
fronting the American agricultural biologist were so 
yast and menacing as almost to destroy the possibility 
of academic research except in the t istern industrial 
regiont In the industrial area containing the older 
uniyersities, the biological work approximated closely 
to that done in this tountrj in subject and mode of 
attack, but in the State uniyersitics in the newer 
agncultural regions— each with its own single crop 
presontinff urgent problems for solution — certain 
features were noticeable — <i) An early and extreme 
specialisation, subjects which were here studied after 
a degree course in botany (such as plant pathology) 
being themselves degree courses, and the graduates 
immediately devoting themselves exclusnelv to the 
study of a single type of disease (3) There was 
almost no gradation between the academic biologist 
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of leil eminence and the ordin irv workir dealing with 
1 limited field of applied scienie 

THh United States Geological Surxey has just 

issued a monograph (Profi ssional P ipcr yb) on The 
(icxilogv and Ore Deposits of Ely \e\ada bv Mr 
\ithur ( Spencer Ihis work is notable is giving 
a Very complete account cl tlu u uiriences of di - 
scminitcd copper ore iisinlli spek ti of as the 

porphyry coppei deposits Ih ir impoii incc miy be 
gauged ftom the fact that although work upon thim 
only lommtnccd m icjoS in the pi nod between 
then md 191* ni irh 20 000 000 tons of this ore 

had been tieited, producing neitls ">1x1000 tons 
of copper whilst somi i);, oon ocxi tons of ere 
hist bcin dcvtlopiil Ihc ii c insists foi the me st 
put of inonzonilt poiphsrs if s inous tipcs tiue 
nionzonitc is 1 plutonic 1 iik lontaining about equil 
imounts of orlhcxlasc ind plii,ioclis> ic^jether with 
h It nblendc augitc or mic a Tli greater part if 

th nionzonitc in the FU d strict is of thi van ti 
known as quartz monzoniU int inudiati between 
griniti md granodioritc I his lOck appears to earn 
I certain qu intity of primary ctppir inincials chiefly 
cliilopyriU in quantities suflicicnt to give about 
05 per cent of ropjer in the iindttiid rock The 
portions worl cd as oic ha\< liter undergone sccon 
duv rnnehment th copper his be n leiched out 
from the ovi riving parts until th st ont iin only abcut 
«-» jier cent of copper the Uaihed zone extending to 
a depth varying bctwien ">0 ft md 200 ft Ihi 
cupriferous solutions descinling from these upper 
portions were diccmpostd lower down di positing 
(hilccKitc and some addition il chalcopyrite thus 
bringing the copper contmts if the yvorkablc portion 
up to 1 ^ or 3 per cent the thickness of the zone 
thus enriched appeiis to be about 300 ft m most 
parts The mode m which these changes have 
probably been brought ibout has been carefully studied, 
md is described in full dctiil and the work forms a 
valuable contribution to our knoyy ledge of ore 
deposition 

^Messrs Nkgrktti and /amukv have designed and 
produced an instrument called a rainfall rate recorder 
which registers on a revolving dium a graph of the 
actual rate of ramfill at any moment in inches per 
hour The principle mvolves weighing the water as 
it passes down an inclined surface The inclined sur- 
face IS a tube in the shape of a spiral and is sus- 
pended at one end of a balanced lever, the other end 
of which carries the pen Ihe spacing of the 
recording scale is more open for the lower than 
for the higher intensities The instrument is capable 
of being made of great use, espeoally for engineers 
concerned with main drainage and similar works An 
examination of the records obtained suggests that 
the initial record of a ramfall is fallacious, drops 
accumulating in the tube and starting with a record 
much higher than it true, whflst the curve at the end 
of a rainfall Is similarly fallacious owing to drops 
remaining in the tube These objections are far from 
trifling, and recpiire to be got rid of before the instra- 
ment is really trustworthy, though when ram » 
failing heavily the changes in the rate of fall are 
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verj clearly shown The price of the instrument, 
with the necessary charts and plant is 55I 
Ti» Veteorologtcal Magattnt for January contain^ 
a communication from Sir Napier Shaw concerning 
the possibility of dissipating fog bv artificial heating 
the subject having been suggested to him by an 
mquirer who alleged that he ‘ had seen fog disperse 
over a football ground as the game proceeded Sir 
Napier Shaw is clearly very dubious of the possibilitv 
of dissipating fog artificially especially as in a fog the 
air 18 in motion and not ab!>oIutclv still, as is generally 
supposed A preliminary survey of the rainfall of 
19S0 IS given It is said to be divided into two well 
marked periods the first seven months being generalh 
wet and the fi\e liter months generall) drv T^e total 
for the >ear was above the average in the west but 
there was a deficiency along the east coast of Great 
Britain The greatest excess was in Wales where 
in places the total was 30 per cent above the iverage 
For the British Isles as a whole the rainfall in ig-o 
IS estimated as 109 pei mit of the average The 
Thames Valley riinfall map for December shows the ' 
greatest rainfill during that month to have occurred 
m the southern areas in parts of H impshire and 
Sussex where it exceeded 4 in wh 1st in the north 
around Cambridge the rainfall wa 1510 l«ss 
A PAPER bv Prof Gabriel Petit published in La 
Nature of October iC iqso gives an interesting 
account of thi elTcct of radio activity on the fertility 
of the soil hrom the results of expenments on 
geraniums chrysanthemums etc the author con 
eludes that there is no doubt that radio active sub 
stances exert a very favourable influence on the 
growth of plants The experiments show that the 
treatment is harmful if the rodio-^ctive substance is 
present in too great quantity Researches are there- 
fore being continued in different parts of the countrv 
to decide on the optimum dose and on the best method 
of application to discover which of the thru kinds 
of rays — the a P, or y— are the most valuable and 
whether the rays act on the plant directlv or in 
directly vta the soil or wa the micro organisms in the 
soil , and finally, to decide whether radio activity has 
any influence on nitrogen fixation It is clear that 
there is an almost unlimited field for experiments, 
and in the author s opinion ther<* w ill undoubtedly be 
a great gain for agriculture from the scientific applica 
bon of radio-acbve substances 
At the meeting of the Illuminating Engineering 
Society on March 17 Ma)0^ A Garrard read a paper 
entitled Motor-car Headlights Ideal Requirements 
and Practical Solutions ’ It was pomted out that 
the problem involves a compromise between two 
almost irreconcilable points of view, that of the driver 
of a car who requires a powerful beam impinging on 
distant persons and vehicles and that of approaching 
persons or drivers of other vehicles who are apt to 
be daxsied by the intense light of such a beam On 
the whede, the best practical solution appears to lie 
m keeping all light Mow the eye level, at the same 
time giving maximum mtensitv just below the boun- 
dary Several headlights m which an attempt was 
made to realise fhis condition were shown at the 
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meeting The lecturer suggested that the ideal beam 
should consist of (i) a bright penetratmg part, very 
shallow and relabvely wide projected along the road 
surface below eye level , (3) a much wider beam, not 
so bright illuminating hedges, etc , also all below 
eve level and (3) a generally diffused beam of very 
low intensity close to the car He contended that 
these requirements cannot be met by any simple 
device, or attachment to the ordinary parabolic head- 
lamp but only bv some form of optical projecting 
apparatus emplo>ing at least one lens which should 
not be materially more complex or expensive than the 
headlight of the present dav 
T HE BuUetin de la SocuftJ d encouragement pour 
I Indusirte nationale for Januan contains the complete 
text of the public lecture guen by 1 1 Col Renaid in 
February i9'’o on The Evolution of Aeronautics 
during the War Col Rcnard pointa out that while 
in the wai of 1870-71 thi ordinary billoon plaved an 
important pait in thi recent war its utility was in- 
significant On the otht i hand thi e iptive balloon 
which hid bitn stripped as out rf dite bv thi French 
military luthoritics in 191 1 was used by the Germans 
from the verv beginning of the war as a means of 
observation Before the end of the war captive bil 
loons of 800 to 1000 cubic metres rapicity were in 
constant use In the same way the development of 
the dirigible h id onlv reached the stage represented 
bv a volume of 8000 cubic metres in France in 1914 
while in Germany Zeppelins of three times that volume 
had been constructii I he aeroplane had on the 
contrirv been d«v eloped in France with enthusiasm 
and speeds of i3o km per hour attained During the 
war this speed w is doubled Col Renard urges on 
his country the importance of developing civil aviation 
as the best preparation for the next war, which he 
believes will open bv the aerial bombardment of all 
the principal cities of one of the belligerents 
Thf March issue of the Philosophical Magazine 
contains an article bv Sir J J Thomson on the struc- 
ture of the molecule and chemiial combination which 
collects together and amplifies the statements the 
author has made in his Roval Institution lectures 
during the past few years He points out that the 
nuclear itom with revolving electrons is unstable, and 
replaces it bv a positive nucleus with electrons in 
equilibrium around it the equilibrium being secured 
by the law of action of nucleus and electron being 
taken as an attraction according to the inverse square 
of the distance at considerable distances, but as a repul- 
sKMi at sm ill distances In these circumstances it is 
shown that one electron arranges itself at the distance 
from the nucleus at which attraction changes to repul. 
Sion, two arrange themselves on opposite sides of the 
nucleus three at the corners of an equilateral triangle, 
four at the corners of a tetrahedron, and so on up to 
eight electrons, which arrange themselves in regular 
order on the surface of a sphere with the nucleus at 
the centre When there are more than eight electrons, 
the first eight form an inner, and the rest an outer, 
layer, the number of the latter determinmg the 
valency of the atom The properties of the atoms 
and molecules which are accounted for on this theory 
are numerous, and the theory seems most fertile. 
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An important paper on the coron i voltmeter was 
read to the American Institute of Electneal Engineers 
last July by Prof J B Whitehead, of Johns Hopkins 
University The principle on which the voltmeter is 
founded is that a corona forms on a clean, round 
wire in air at i shirply marked definite value of the 
voltage dependent only on the pressure and tem- 
perature of the air The voltage at which the corona 
forms can be observed directly by the eye or by the 
deflection of a galvanometer in the high tension cir 
cult or best by the sound made in t telephone The 
wire on which the corona forms is in a chamber the 
pressure of the air in which can be varied This instru- 
ment gives a higher accuracy than that obtainable 
by a sphere gap voltmeter and the presence of neigh 
bouring i inductors does not affect its ri dings \n 
instrument on th s principle to read loo oo> \olts an 
easily be ci nstructed in any electric il Iiboratory 
The author is mal ing one to read 400 000 volts In 
experimenting with these voltmeters on ilteinating 
pressures a curious physical law was disiovercd If 
R denotes the 111 iximum potential gradient m 
kilovolts per cm , and r the ladtus of the wire in 
cm then at a,® C and 76 cm pressure the calu of 
R at which the corona appears is given by 
R = 2984+q938/%'r provided thit i/y'r is kss 
than 2 ’0 but if the value of ij-Zr is greater 
thin if R 3’96+8 5.,9/y^r The reason gnen is 


an explanation of this sudden change in the law is 
that the laws governing the formation of the positive 
and negative coronas found with direct voltages are 
slightly different 

In addition to a 1 irge iniount c f useful statistical 
information in a paper on fuel oil read by Mr W A 
White before the North Last Co 1st Institution of Fn 
gincers and Shipbuilders on Janutry 28, there is a 
section in which the advantages of fuel oil over coal 
are enumerated for power purposes at sea Fuel oil 
lends Itself more easily to complete combustion than 
any solid fuel owing to the higher heating value 
there is a saving in dead weight and increased space 
may be devoted to cargo the conditions governing 
the speed of the ship are bettir and there is economy 
regard ng the necessary crew In relation to the last 
mention^ point the Aquitania while burning coal had 
I staff of 350 men in connection with the stokeholds 
ind now on fuel oil this vessel requires some 84 men 
only hor buni ering the Aquitania has four fuel 
r ving lines and 4^ tons j er hour have been pumped 
into h r bunkers fiom one baigc through one pipe 
line the total quantity of fuel required fo her round 
trip could easily be delivered into the bunkirs in six 
heurs Befoie con vers on to oil bu n ng the Aquitania 
ind the Olympic each took ab< ut i S hours it each 
I end for coal bunkinng an! mplovt 1 50 to 60 men 
filbuni ering employs , men cni 


Our Astronomical Column 


Nrw COMLT i) 2 ia \ om t of the qih migni 
tudo was iliscovcrcd by Mr R id it the Cap 01 s rvi 
lorv on March 13 Ihe ftllcwing ils i\ t ns h vc 
been reteivcd 

C M T R A S Dtcl 1 a <• 

d b m b 

March 14 14 ;i o 20 14 15 o 18 28 48 J Ian esl ri. 

18 16 49 7 20 16 t;6 7 16 20 40 Miners 

Deduced daily motion +35S N ,13 Predicted 
place March 25d ibh R \ ^oh aim S declination 
12® 41 Ihe comet will rise on thu day about sjh 
before sunrise It cannot be identic il with icmct 
Pons Winneckc for the latter passes its ascending 
node near aphelion whereas the new comet passed 
Its ascending node about noon on March 12 
Careful search has been made for Pons Winnccke 
by several observers without success Either the 
comet is unexpectedly faint or it is a long way from 
the predicted place 

Rbappbaranck of Satirns Ring — Ihe Comptes 
retidus of the Pans Academy of Sciences for 
February 28 contains the observations of this pheno 
menon made at Strasbourg by MM A Danjon and G 
Rougier The smaller equatorial (aperture 16 cm ) 
was employed From February 11 to 21 no trace 
of the nng was visible outside the disc its shadow 
on the disc appeared as a black line 02* broad 
On February 22, at qh GMT the nng was seen 
as a very narrow bright line with condensations dis 
tant 18 a' and 138* from the centre of the disc, being 
strongest on the eastern side These measures, and 
the others in the article, are reduced to the mean 
distance of Saturn from the sun The visibility of 
the nng increased perceptibly dunng the four hours of 
observation, and on the following night it was quite 
an easy object Making use of Barnard's measures 
of the ring system, the authors show that the con- 
tlensauons measured by them were respectively a 
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liitk in I tin mi Idl f r \ nn 1 it t oi i fourth 
of the w dlh f iin^ I> utsid its inn r slgt They 
lie not Iht sim is those mcTsur d bv H mini in 
I )o7 whi h w re n th i uttr pirt of ng R and on 
the iiepc ring 

The position ngU of the ring w is m asured on 
I tiinry 2 th v lu found wns 83° 14 which is 
7 less than tin N i tic il Mitimsc value M xsurcs of 
Saturn s disc gave for the equatorial diameter 17 6^* 
and for th ptiar one iS7s lompression 1/93 It 
IS interesting to note that the equatorul horizontal 
parallixes of the un from the arth and Saturn are 
practiidlly idcntiial 

The ring will be edgewise to the sun on April 10 
afu r th It its (1 11 1 sid w ill again lie turned towards 
the earth until August 3 whin tht third passage 
thrtugh the r ng plane will tal e place 

Brazilian Naiionai Obsfrvaiorv Annuai — ^The 
Annuano pelo Observatorio National do Rio de 
Janeiro for 1921 contains th usual astronomical 
data together with expanded retr iction tables and a 
very extensive list of useful constants There are a 
full description with diagrams of the various wire- 
less time signals and an essay on the calendar 
describing the various suggestions that have lately 
been put forward for eliminating the inconveniences 
of the present system 

The magnetic elements for a large number of 
Brazilian stations are given Tliose for Rio de Janeiro 
are tabulated at twentv-year intervals from on- 
wards and compared with various formutie The 
latest formula for magnetic declination is that due 
to Dr Morize the present National Astronomer viz 
4 6®+o 08® f +8 o* sin (0 63® t-44 1) t being reckoned in 
years from 1840 The largest residual of this formula 
IS o 44® in 1760 The sine term has a penod of 
S 7 t yearn 

Tide tabks for nine Brasilian ports complete the 
volume 
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The Rofal Anthropological Instittttt. 

'T'ME anniversary meeting of the Royal Anthropo* however lived for three years only, and in 1876 the 
• 1 ' logical Insutute which was held on January 35 majon^ of the members returned to the institute 

marks ua completion of the fiftieth year of the insti The mstory of the institute falls mto three periods 
tote's existence The mstitute was founded in 1871 For the first ten or eleven years after its foundatioa 

as the result of the amalgamation of two pre existing it was engaged m consolidatiitf its posiboa and in 

societies the Ethnological Society and the Anthropo- defining its suns The heavy debt of laool which it 

logical Society The history of these two socienes had inherited from the parent societies was deared 

throws a very interesting light on the development of off largely by private subscripbon Notwithstsndmg 

anthropological stienoe m this country Fhe Ethno- a declining membership and a dimmishing income, a 

logical Society was founded in 18^ by Dr Ihomas quarterly Journal was published which mamtamed a 

Hodglun, of Guy s Hospital Dr Rjchard King, and high standard in quality of material and illustrabon 
Dr Thomas Cowell Prichard Hodgkin, a promment A clearer and more definite conception of the func- 
member of his profession and a Quaker had been in tion of such a body as the institute in its relation to 

1837 one of the founders of the Abangines Protecbon the needs of anthropological science was now m 

Sonety but with others who like himself were process of formulation The brond gener'ilisations 

more interested in the scienhfic aspect of the problems based upon what we should now consider totally m 
With which this society dealt finding little scope for adequate evidence which had been characteristic of 

their mterests, he decided to found a society which one if not of both of the earlier societies become 

should deal only with the scienbfic side In 1839 Dr fewer and tend to disappear 1 heir place is taken bv 
James Hunt became secretary of this society A communications which record the det tiled results of 

man of intensely acbve mind and tremendous energy careful observation Such generalisation as there is 
Dr Hunt was stronglv of opinion that the society w ts is becoming cautious tent itive and more strictly 

too narrow in its aims and lieking in energ> As a conditioned by the character of the evidence Ihts 

result he with others seceded and the Anthropo- line of develo^cnt was no doubt very considerably 

logical Soctely was founded in January 1863 at a influenced by the epoch making work of two distin 

meebng at which Sir Richard Burton took the chair gutshed fellows of the institute m 1873 Evans pub- 

\n ambitious programme was immediately drawn Iished his Ancient Stone Implements and in the 

up including the {Mpulai isation of the subject b^ same year Tvlor published the second edition of his 

means of te tures the discussion of political and sot al Primitive Culture But the guiding influence of 
problems of the day and the publication of trans uch men as Huxlcv Gallon Flower Busk Pitt 

lations of V orks bv prom nent Continental anthropo- Rivers Francks and I ubbock (the first I ord Ave 

logists Another of ilunt s projects was the found i lury) to name a few only of those who were pro 
tion of an anthropological college with full teaching | minent in the counsels of the institute in its earh 
staff subsidised by the Government Anthropological I veirs ould not fail t lease an mdel ble mark on ts 
questions were much in the air at this time as the thara ter and histors 

result of the publication of The Origin of Species It is interesting to glance through the volumes of 
and the archsoological discoveries of Bouener dc the |oiritl at this per id and to note the names both 

Perthes and Christy and Lartet in France The <f felloss and of contributors Dirwtn Romanes 

Neanderthal skull had been discovered in 1837 The Bigehot Sir H S Maine Sr J G Wilkinson Sir 

EthiH^ogical Society still Confined itself in the main A H Layard as well as tw reigning monarchs the 

to the backward rares and was urging upon the Fmprror of Braril and the K ng of Siam appear in 

public the advantage of such studies to the nation the 1 sts of fellow s while among those rontributing 

m Its dealings with its Dependencies But the to the Journal were Bishop Caitawav Sir R P 

Anthropological Soneti was speculating on the in Burton Owen Barnard Dasis Herbert Spencer 

numerable questions which were then troubling the Col H Yult Vamb^ Sr H Bartic Frerc and 

pnlittral world as welt as on the wider pseudo Lieut D J Cameron the African traveller who was 

saenl fic problems of the dav It not only dealt with the first to give an account of the natives between 

such topics as the Aryan question but also discussed 4^ and 13° lat 

race nationality and character os exhibited in the The second period in the history of the institute 
“negro mind the Irish mind and the like mav be said to begin about t88o and to extend to 

The two societies however at the end of the 1898 In the earlv 'eighties interest in anthropology 

'sixties found themselves in difficulties The Antluro- was growing rapidly The foundation of the FoUu 

pological Society notwithstanding its popularity and lore ^letv in 1877 may possibly have been the earliest 

its very considerable membership had become heavilv manifestation of this movement In 1883 the number 

mddited through its ambitious policy and lavish of fellows of the inst tute ceased to decline and an 

expenditure on publications while the Ethnological upward movement began which has conthnied 

Smaetv also found its income inadequate to meet its stcadilv if slowlv ever since In 1883 the University 

expenses The death of Hunt in 18^ paved the way of Oxford founded a readership in anthropology to 

for an amalgamation Negotiations were brought to which Tylor was appointed This was the beginning 

a sueeessful termination b? the two presidents of the systematic teaihmg of the subject in mir univer 
Huxley on behalf of the Ethnological Society and sities In the same year the Pitt Rivers Museum was 

Beddoe on behalf of the Anthropol^ical Society At founded at Oxford and the formation of the Archseo 

a meeting hdd on February 4 1871 a resolution ■ logical and Ethnological Museum was begun at Cam 

xsas passM founduig the Anthropological Institute of bridge Baron A von Hugel being the curator 

Great Britain and Ireland and I ubbock was elected Human rranla had been admitted to the British 

the first president Museum soologicat collections and In the new build 

The amalgamation svas not however a final re- mg at South Kensington 407 skulls and 10 complete 

conciliation and m 1873 a number of members who skeletons were on exhibition It is interesting to 

held ttat tie interests of the Anthropological Soaety note ffiat at this date the collection of the Royal 

were not sufficiently considered seceded and formed College of Surgeons which in 1851 had c ons i sted of 

the Anthropological Slociety of London This society, 18 skeletons and 343 crania had grosm to 89 com- 
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pkM skelotons and 1380 crams, irrespective of the 
Barnard Oavts collectioa consisting of 34 skeletons 
and 1530 crama, which had been acquired in 1880 
Shortly afterwards Macallster intmuced anthropo 
logical work in his lectures at Cambridge In 1884 
Guton institutod an anthn^metnc laboratory at the 
Health Exhibiticm, m which 10,000 individuals were 
measured, and afterwards installed the laboratory at 
South Kensington, where it continued to exist for 
some years A similar laboratory was establishtd in 
Cambridge, and another in Dublin in i8qi In these 
activitiea the institute was interested either directly 
or through its fellows In 1884 organised a coiw 
ference in connection with the Indian and Colonial 
Exhibition, at which a large number of papers dealing 
with the native races of the Empire was read As a 
direct outcome of the conference a movement was 
set on foot which led to the foundation of the Imperial 
Institute as a memorial of the jubilee of Queen Vu 
tona in 1887 institute also took an active part 

m fostering the many movements with which Galton 
was connected including the study of the ph) su il and 
mental charactenstics of our own populition the use 
of statistical methods in anthropology and the tntro< 
duction into this country of the system of identifying 
cnminals both by anthropometric measurements and 
b\ the rl issification of finger prints In 18 >4 the position 
of Adviser to the Home OfnCe on Criminal Identifica 
tlon was established and continued to be held bv a 
fellow of the institute for some vears 
The second period comes to an end in 1808 The 
enthusiasm which rharacten«'ed the eighties and the 
earh ’nineties had begun to wane but with the intro 


I duction of new blood the institute made a vigorous 
step in a forward direction Ihe Journal was en> 
larged, the illustrauona in particular being increased 
I m number and unproved in quality and the monthly 
periodical Man was instituted, the first number being 
published in January, 1901 A broader view was 
taken of the institute s functions, and it entered upon 
a period of activity which was continued without inter* 
ruption until the outbreak of war in 1914 
Ihe institute now began to urge with insistence the 
practitil bearing of anuiropolo^y and anthropologi^ 
data on administrative and legislative problems Tlie 
native question in South Africa physical deterioration, 
anthropiometnes in schools and the medical inspection 
of school rhildren and the necessity for a knowledge of 
native customs and modes of thought in the govern- 
ment of backward races and as an essential part in 
the education of administrators of our Dependencies 
. are some only of the numerous questions in connection 
I with which the institute has urged its views upon the 
public and the Government These activities were 
necessarily interrupted bv the war Setting aside 
this gap of six \ears the last period stall stands 
too close for us to gauge the direction of the insti- 
tute s future development Though the work of col 
lecting miteml still go s on apace and will continue 
so to do for s)mc time it may be permissible to 
hazard a guess that the future line of development 
must lie 111 the direction of the comparison and co- 
ordination of facts in order th it these may be presented 
as an organised body of knowledge and thus made 
available for Ihe educationist the idminislrat r and 
the legislator ENT 


PubUcatioos of tbe U.S. Nattooal Research Council 

Bv J W WlUIAMbON 


T he National Research Council of Washington, 
U b A , IS the American counterpart of tbe 
Department of Scientific and Industrial Research in 
this country It was organised in 1916 at thi 
request of the president of the Nation il Academy of 
Sciences, under its Congressional charter, as a 
measure of national preparedness , and President 
Wilson in 1918, by executive order requested the 
National Academy of Sciences to perfKtuate the 
National Research Council, and assigned to it definite 
duties We have before us a number of publications 
issued by the National Research Council It is ex- 
piamed that the Proceedings of the National 
Academy of Sciences has been designated as tbe 
official organ of the National Research Council for 
the publication of accounts of research, committee 
and other reports, and minutes But the Council 
publishes also at irregular intervals the Bulletin of 
the National Research Counal for the presentation 
of contributions other than proceedings , and it issues 
from time to tune, under the general title of The 
Reprint and Cucular Senes of me National Research 
Council," papers published or printed by or for the 
Council and relaung to matterb in its designated 
field of action Some of these papers have already 
apjp^ed in scientific and technical journals 
The first four numbers of the Bulletin already 
issued deal with Tbe National Importance of 
Scieatiflc and Industnal Resparch Research 
Laboratories in Industnal EstablWiments of the 
USA, " Penodical Bibliomphks and Abstracts 
for the Scientific and Technuogical Journals of the 
World,” and “ North American Forest Research ” Of 
the Reprint and Circular Series the firet nine numbers 
cover a wide and diversified area, including reporta of 
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the Patent and Psychology Committees of the 
National Research Council papers on problems of 
refractory matenaU, solar and terrestrial radiation, 
sidereal astronomy and industnal research , and, 
finally a reading list on scientific and industrial 
research and the service of the chemist to industry 
Some of these publications can, perhaps, better be 
dealt with by way of separate review, but it may be 
u<)cfiil here to duect attention to certain points raised 
thit bear on the general Question of scientific research, 
particularly in its ajmlication to industry The 
reading list referred to above shows the extent 
of this field, for it contains something like 1 100 refer 
ences to b^ks pamphlets, and articles under the 
popular classification of (i) scientific research and 
(2) induct! lal rpci arch and the flood continues As 
one wntir savs Newspapers migazines and 
periodicals are continually pubhshing articles on in- 
dustrial research , vast numbers of people are talking, 
more or less knowingly about it , and industries and 
Governmental Departments, which up to a few years 
ago had hardly heard of industnal research are em 
barking or endeivouring to embark upon the most 
elaborate research projects ” 

In all this restless stimng amongst the dry bones 
there is a great need to keep consUntly in mind a 
few paramount and fundamental principles The first 
IS that the main instrument of research is man and 
not machinery. Instruments, or buildings. Mr 
Frank B Jewett chief engineer of the Western Elec 
trie Co m a paper on ” Industnal Research " 
says "The matter of an adequate supplv of properly 
equipped and trained investigators and directors of 
resaarch is absolutely vital to the growth of industrial 
research, and 1 am as sure as one can be of anything 
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m the world that all of our visions of the benefits 
to be derived from a large expansion of industrial 
research will come to naught if we fail to realise or 
neglect the fact that in the last analysis we are 
dependent absolutely upon the mental productivity of 
men, and men alone and that we must, m con- 
sequence provide adequitely for a continuous supply 
of well-tramed workers '* It is, and must be, the 
function of the universities and higher educational 
institutions to pour out the steady stream of well- 
equipped and trsined investigatm-s that is the first 
and vital need of the industrial research movement 
Another essential condition for the successful 
development of industrial research is that there must 
be concurrently a corresponding growth and develop 
ment in the domain of fundamental scientific research 
— what IS perhaps somewhat loosely callid pure 
science — for from the fountains of pure science come 
the waters that freshen and replenish the streams of 
applied research It is worthy of note and should 
be reassuring even to those who look with distrust 
on the more recent developments of industrial re- 
search that in the various papers published by the 
National Research Council dealing with the applica 
tion of science to industry there is abundant testi 
monv from men whose main interests are industrial 
to the truth of this pnnciple Mr T T Cartv vice- 
president of the American Telephone and Telegraph 
Co for example in an address on Science and the 
Industries * says Tlie pure scientists are the ad 
vance guard of riiilisation By their discos cries thev 
furnish to the engineer and industrial chemist and 
other apnliod snentists the raw material to be ela 
borated into manifold acenci s for the amelioration 
of the cond lion of manl ind Unless the work of the 
pure scientist is continued and pushed forward with 
ever increasing energy the achievements of the indus 
trial scientist will diminish and degenerate * It is 
again to the universities mainh if not almost wholly 
that w c must look for th s fundamental purely I 
scientific research The p hlications under review 
perform not the least useful of their functions in I 


emphasising the basic importance of the univeraitiea 
in all schemes for the national development of indus- 
trial research 

The last point with which in our limited space we 
can deal is the fundamental question of the organisa 
tion of research Dr James Rowland Angell in an 
address on The Development of Research in the 
United States, * says Scientific men have at yet 
only achieved the most elementary beginnings of the 
organisation of saentific interests Indeed, it has 
been something of a fetish among scientists that we 
must rely upon individual inspiration and initiative, 
and th-it the individual worker must be safeguarded 
in every possible wav from the corroding influence of 
administrative organisation ” This complaint is not 
baseless There are still people who regard the mere 
suggestion of organising research as a ^fanation of 
genius not less desecrating than a proposal to have 
poetry written by committees and yet scientific prin- 
ciples and methods are no more out of place in the 
organisation of research than they are in research 
Itself It may be long before we reach common 
agreement as to the main plan but the science of the 
organisation of research is as worthy a study as — 
shall we say? — the snence of eoucation or of 
econogii s Dr \ngetl in the addre«.is referred to 
above observes “As a matter of fact large areas of 
the most needed research lie in territory where properh 
trained men of talent giyen proper conditions of 
work may produce constantly and in increasing 
measure results of the utmost consequence But one 
of the conditions of maximal efficiency is that they 
shall worl ins do the framework of a general pro- 
gramme in which there is intelligent cooperation in 
the allocation of the field and in the constant com- 
munication of resvlts achieved Such distribution of 
responsibility and effort is entirely consonant with the 
fullest actual initiative which any scientist can desire " 

The publications of the National Research Council 
are a solid contribution to the elucidation of manv 
problems in this new and nromising field of national 
development 


Psychotherapy aad 

T NABILITY to see the wood for the trees is not 
uncommon in writers on most scientific subjects 
but the characteristic of many medical exponents of 
psychotherapy seems rather thit to them the wood is 
invisible because of their proximity to one \ery large 
and important tree Dr William A Brend who con- 
tributes a notable article entitled Psychotherapy and 
War Experience ’’ to the January issue of the Edin- 
burgh Review is emphatically not one of these His 
essay attracts one apart from the obvious interest 
and importance of its subject on account of the 
balance the perspective the background and the 
mrmpathetic appreciation of delicate nuances which 
the picture displays It is a lucid and judicious 
account of the substance of eight publications— not all 
of them recent — by Freud Ferencsi Ernest Jones, 
Lay, and McCurdy, but it is much more than this, 
for it gives the general reader some idea of the 
changes which the psycho-analytic movement has 
brought about in the outlook of modem psycho- 
therapy Yet Dr Brend obviously holds no brief for 
this school of thought alone He desenbes too, the 
parts which suggestion (including hypnotism) per 
suasion re-education and modifi^ psvrho-analysis 
hav^ played in alleviating the mental sufferings caused 
by the war the unwisdom of encouraging the patient 
merely to ‘distract his mind” whether by play or 
by work, the inadvu>ability of allowing important lost 
memories to remain lost, the uses of hypnosis in 
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War Experience 

recovering repressed expcriinces the indispens- 
ibiiity of thorough going ps>Lho-analysis in some 
cases and its undf sirability in others 

Some knowledge of the principles of the new 
psychology is desirable for everyone, but that is not 
to say that a person of normal mentality should, 
without good reason, allow all his natural repressions 
to be brought to the surface by anyone who claims to 
be an analyst ’’ 

It IS hoped that many will read of the extensive 
provision of psychotherapy made by the Army since 
iqi6 and at present by the Ministrv of Pensions under 
Sir Lisle Webb and that they will then inquire what 
IS being done for the civilian The answer is 

As far as the ordinary civilian population is con 
cemed, very few facilities for this treatment are avail- 
able for those who are unable to pay the fees of con- 
sultants One or two clinics have been started on a 
small scale but it is now recognised that to cover 
the ground adequately very large provision of this 
nature will require to be made and it is to be hoped 
that such clinics will eventually be established under 
the Ministry of Health ” 

Ihosp of us who almost daily have sadly to tell 
sufferers that very few facilities for this treatment 
are available for those who are unable to pay the 
fees of consultants very earnestly shue the hope 
of Dr Brend T H Psaa 
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Universitjr and Educational Intelligence. 

Cambridge — ^The election of the first professor to 
the Sir William Dunn chair of biochemistry will take 
place on April 19. 

Mr. L. J, Comrie and Ms. W. M. H. Greaves, 
both of St. John’s College, have been elected to Isaac 
Newton studentships in astronomy. 

It is proposed to appoint a University lecturer in 
medical radiology. 

The annual report of the General Board of Studies 
on various University departments refers to the over- 
crowded state of the laboratories, with the consequent 
burden on the teaching staff. Cambridge has suffered 
along with other anatomical schools from a scarcity 
of subjects for dissection, and, partly as a consequence 
of overcrowding, other departments also have suffered 
from difficulties in the supply of material. Various 
new buildings and extensions of existing buildings 
are proceeding in the chemical, phvsical, engineering, 
biochemical, and par.isitologlcal schools 

It is proposed to discontinue the Higher I.ocal 
Examination, which has been gradually displaced by 
the Higher School Certificate Exnmin.ntion 

Leeds. — Her Highness Princess Helc na Victoria 
paid an informal visit to the Univtisilv on March 15. 
She was retevved by the V ic.e-Chancellor (Sir Michael 
Sadler) and by the Pro-Vice-Chancellor (Prof. 
Smithc'lls). Her Highness then inspected seveial of 
the departments of the University. In the large 
physics laboratory was an exhibit consisting in the 
main of experiments which had been cariic^ out in 
tlie department in the preceding year Among the 
items shown were the " ultra-miirometer,” an instni* 
ment described to the British Association at the iqao 
meeting, by whim distances as small as lo-" cm. could 
be detected ; and a new system of both way wireless 
telephony by which conversation may be carried on in 

recisely the same manner as in an ordinary telephone, 

n the dep.irtment of textile industries the Princess 
was shown m process of manufacture Herdwick wool 
(the roughest tvoe of the British wools), Suffolk Down 
wool (one of the finest of British wools), the finest 
Australian w’ciol, llama from ia,ooo ft. up the Andes, 
and the under-fibre of the musk-ox (forwarded to the 
department hv Mr. Stefansson, the Canadian explorer). 
British and Continental methods of manufacture and 
wool-combing were also shown In the museum the 
collection of old fabrics- possibly the finest in the 
tirovinces- was supplemented by Indian shawls lent 
oy Sir Michael Sadler. 

Mr R. J. Stewart McDowall, lecturer in the physio- 
logy department of the University of Edinburgh, has 
b^ appointed to the post of lecturer in experimental 
physiology and experimental pharmacology. 

London. — At a meeting held on March 16 the 
Senate adopted a resolution for the continuance of 
the physiolc^ical laboratory at the University head- 
quarters at £>uth Kensington until the end of the ses- 
sion 1933-23. 

The following doctorates have been conferred by 
the Senate: — D.Sc, tn Mathematics; Miss D. M. 
Wrinch, an internal student of University and King’s 
Colleges, for a thesis entitled “An Asymptotic For- 
mula for the Hypergcometrlc Function A(*).” Ph.D. 
(Science) : Miss D. M. Adkins, an internal student of 
Royal Holloway Ccdlege, for a thesis entitled " fl) The 
Economic Value of the Soya Bean” and “( 11 ) The 
Digestibility of Germinated Beans.” D.Sc. tn Agri- 
cultural Chemistry; Mr. H. E. Annett, an external 
student, for a thesis entitled “Biological Chemistry.” 

Tmr University Extension Board of the University 
of lAindon arranged during the present session a ses- 
■ NO. 2682, VOL. 107] 


sional course of lectures on “The Bases and Frontiers 
of Physical Science ” by Prof John Cox at Gresham 
College. The last four lectures of this course, 
beginning on Friday, April 8. will deal with “The 
Principle of Relativity ” 

Two scholarships, each of the vcarly value of 300I., 
are being offered by the Grocers’ Company for the 
encouragement of original researi h in sanitary science. 
'Ihe scholarships aie tenable for one >ear, but may be 
renewed for a second or a thud jear under certain 
conditions The election will take iilacc in June next, 
and applications must be made beiore May s, on the 
prescribed form, to the Clerk of the Grocers’ Com- 
p.in\, Greupis’ Hall, E C -• 

Tub Imperial College of Science and Technolo^ 
announces a further generous donation b\ a leader in 
industry, who desiies to remain anonymous, to the 
fund for the provision of scholarships to enable 
students of the college to spend a jear in post- 
gi.'iduatc study at .Vmeiican universities or in works. 
\t present four such students are in America. The 
piesent donation will enable foui moie to be sent for 
102I-Ji 

Ihc report lor 1920 of Ihe Association of Science 
Teacheis, which has just been received, refers to the 
revised edition of the association’s “Book List,” 
which now indudes books on 2c>olog\, natur.il history, 
and astronomy, 'llie list can be obtained from the 
hon, secrctaiy or Irom Miss Storr, 12 Angell Paik 
(•ardons, S.W’.g, price iv. bd It is intendid to pub- 
lish a supplement at tlie end of the year Notice is given 
of a couise of lectures on biologic al science which the 
executive hopes to be able to ai 1 ange at Oxford during 
the summer vacation ; the probable date for the 
course is July 29 to August 9, and the fee will be jot. 
The afternoon session of the general meeting held on 
January 4 at University College was devoted to a 
lecture by Dr. J. C Drummond on vitiaminos, in 
which a brief summary was given of oui knowl^gc 
of these important constituents of food Representa- 
tives of the associalion have attended meetings of the 
Consultative Council of University and School Science 
Teachers, and the subjerts distussi d are mentioned. 
Rcftrc'ncc is also made to the death of Mr. D. H. 
Nagel, an appreciation of whom appe.nrcd tn Nature 
for October 7 last. Mr Nagel’s plate .is thau-man 
of the council has been taken bv Prof Weiss, of 
Manchester. 

Tub report of the Carnegie Trust for the Universi- 
ties of Scotland for the year i9H)-20 contains a com- 
plete financial statement of the work of the executive 
committee of this foundation during the past year. 
Grants are m.-ide ^inqucnnially in ordmaty circum- 
stances, but the difficulties arising out of war condi- 
tions maefc the distribution of interim grants for the 
years 191R-19 and 1919-20 desirable. A return to the 
old system was made with the opening of the aca- 
demic year 1920-21, and details of the grants allo- 
cated are given in the appendices. The estimated 
available income for the five years is 323,000!., and 
it has been decided that 200,000!. shall be distributed 
among the universities, the remaining 25,000!. 
being set aside to meet extra-mural expenses. The 
former sum will be divided in the following way 
To St. Andrews, 18-5 per cent ; to Glasgow, 29 per 
cent. ; to Aberdeen, 19 5 per cent, and to Edinburgh, 
33 per cent: More than two-thirds of the sum 
(144.580!.) is earmarked for buildings and permanent 
equipment, while 33,930!. goes for the endowment of 
professorial chairs and lectureships. In view of the 
difficult circumstances in which the universities find 
themselves, a further sum of 49,000!. from the reserve 
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fund has been allotted, which is to be expended mainly 
on purposes immediately connected with students The 
values of research s^olarships and fellowships have 
been raised from 150! and aool to suol and 350I per 
annum respectively Grants have been made to assist 
4913 students in the payment of fees involving an 
expenditure of 68 591/ 

At a meeting of the Royal Anthropological Insti- 
tute held oil February 33 Su- Mfrod 1 Davies 
of the Welsh Department of the Boju-d of Education 
gave an account of the scheme for the collection of 
rural lore in Wales by school-children which had 
been instituted by that Department Ihe educational 
object of the scheme h id been to quit ken the interest 
of the children in their immediate surroundings and 
to stimulate their desire for acquiring knowledge 
trough their own efforts In lU original form the 
object of the scheme was to secure on Ordnance maps 
which had been provided out of funds supplied from 
private sources the records of traditional names of 
helds and a record of the stati of the land m relation 
to cultivation it the beginning and the end of the 
Great War Ihis rccort would prove in days to 
come a valuable source of information as to the 
econonuc and social state of Wales at this date The 
whede scheme was voluntary so far as teachers were 
concerned and those who were mterested were invited 
to secure and record supplemental y information such 
as local folk lore lot al industries incient monuments 
and buildings of note the nimes and birthplaces of 
men who had been born in the distiut ind had after 
waids become famous and other data of the kind 
The chief item in the cost was the supply of sheets 
of the Ordnance map which had amounted to just 
over 5* per school The president Dr W H R 
Rivers in opening the d scuss t n said that the 
point in the scheme which most impressed an 
anthropologist was the great enthusiasm which 
it showed for the preservation of the past 

A powBnruL plea for the oieamsation of science in 
Australia has been made by Prof T H Laby of 
the University if Melbourne Prof Laby points out 
that while in both Great Britain and Amenra the 
war period was a Ume when important changes were 
made m the organisation of science no corresponding 
change occurred in Australia Science m that con 
tinent is organised on a State basis each of the five 
States has its Royal Society together with a number 
of minor scientific soiieties but the onlv society m 
which the whi le Commonwealth is represented is the 
Australasian Association for the Advancement of 
Science This body meets normallj once in two years 
but owing to force of circumstances no meeting has 
been held during the last seven years Prof T-aby 
argues that such a body is unable to take ontinuous 
care of Australian science The world wide need for 
the re-organisation of science was expressed in Great 
Bntatn by the formation of the Conjoint Board of 
Scientific Societies the National Union of Scientific 
Workers and the establishment of State-aided re 
search associations in America a similar movement 
led to the formation of the National Research Council 
to mobilise ’ the scientific personnel and resources 
of the country In Prof I abv s Opinion none of 
these bodies would meet the whole of Australia’s 
requirements He advocates rather the formation of 
a national scientific society or national academy com- 
posed of those who are contributing to ^h pure and 
applied science which shall have suffictent resources 
to promote and direct scientific research further, it 
should be recognised by the Government as an ad- 
visory body, and be capisbie of safeguarding the pro- 
fessional interests of men of scterce 
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Calendar of Scientific Pioneera. 

Mareh M, 1713 Nshsm ta h Orew dtMl^Like 

Malpighi Grew is reminded as one of the founders 
of vegetable anatomy He practiited mediane m 
Coventry and London and was secretary of the Royal 
Society m 1677 In 1682 he published his Anatomy 
of Plants Grew was probably the first to distm 
guish sexuality in plants 

Marah 8«, 1770 dehn Harrison died —A native of 
\trkshire Harrison made several improvements m 
(locks and watches and having settled in London, 
durmg the years 173^ 59 he prcduced the first four 
chron meters I hough when tested at sea for deter- 
mining the longitude thev nruvi<d successful it was 
onlv mter long delay that Hamson was panted the 
full awird of 20 oool offtred bv the Act of Parliament 
of 1713 

Maroh 34, 1S43 Johann Wolfgang Dfibaroiner died 

— bor some years professor of chemistry at Jena, 
Doberemer s chief wi rk was on platinum in i minute 
state of division and the oxiialton products of 
akohol He was the inventor of the Doberemer 
lamp 

March 34, 1881 Aohdie Emect Oscar Jocopli 
Deteue died — An Inspector General of Mines and a 
president of thi Geological Society of b ranee Delesse 
paid sp Lial attent on to the deposits beneath the sea 

March 34, IMS Pietro Tncchini died Distm 
gushed for his investigation of the physics of the 
sun Tatchim was the founder of the ^letb degli 
Spettrascopisti and the S let^ Si ni I gica of Italv 
and also <f th Mount btna Observatory In 1879 
he succeeded Sccchi as d lector of the observatorv of 
the Collegio Romano 

March 25, 1815 Karol Btaniclav Olucwski died — 

After studying under Bunsen Olszewski became pro 
fesEor of chemistry at Craiow Like his countryman 
Wroblewski he was a pioneer worker on the lique 
faction of gases and was the first to study argon 
at very low temperatures 

March 38, 1787 Jamec Hutton 4tod —The founder 
of physical and dynamical geblogy Hutton gave hia 
views to the world in his paper Theory of the 
Earth of 1785 and in the book bearing the came 
title pull shed ten years later 

Maroh 38, 1877 Kari Bremikar died While holding 
a post in the Prussian Board of Trade Bremiker in 
his leisure revised s<me of the star charts of the 
Berlin Academy It was with the aid of these charts 
thit r lie first observed Neptune In later life 
Bremiker was i d ret tor of ih Prussian Geodti al 
InstituU 


Mmh 38, 1874 Patar Andraas Hanaan died.-Of 

Danish parentage Hansen in 1825 succeeded Encka 
at the Gotha Observatory His prinripal researches 
related to lunar theory and the orbits of comets and 
planets His Tables of the Moon ’ were published 
bv the Bntish Government which granted him loool 


March M. 1833. Stephen Qraamliridga dM,-A 

London merchant and a keen astronomer, Groom- 
bndge produced an important catalogue of stars 
larch 88, 1814. Mm Henry PwntliM dNd.— Pro- 
feasor of physics in Mason s C<dl^ and its tuc- 
ceacor, the UniverBitv of Birmingham, for thirty-four 
years, Poynting’s original researdiea referred itiamly 
to the constant of gravity and to the theories of 
electrodynamics and the pressure of light ECS 
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Societies and Academies. 

London. 

R»)al Soctety, March lo.— Prof. C. S. hhemngton, 
president, in the chaii. — Sir Joseph Lwawr : Elettro- 
crj'stalhne properties as conditioned by atomic lattices. 
'I'ht. view that the irystal lattice is usually composed 
of atoms IS considered in relation to their ionic 
char^'es. Compensating surface charges on certain 
tjpes of fait's of a instal aie required, and inference 
is drawn with regatd to the lexlure of irystal faces 
The alternaticu view lhat a bipolar molecule is the 
crystal-unit would seem to encounter difficulties also 
as regards pyroeleitrir elicits Dieleitric excitation 
can be represented as relative displacement of the 
positive and negative component lattices under the 
influence of an electric field. If the compound lattice 
has spiral features, so that the relative shifts of its 
various components with positive and negative charges 
are of screwr type, chiral optical quality will be in- 
volved; a coarw numerical estimate indicates that in 
quart/ and active liquids the twisting relative displace- 
ment of the ionic configurations is comparable in 
amount with their relative elongation The chiral 
Quality may reside vvhollv in the crystalline structure, 
oisappearing on fusion oi solution ; or else the process 
of dielectric displacements of the positive and negative 
groups of ions in the cnstal-unit may be also itself 
chiral. In either case, induced static polaritv could 
not lie chiral as regards waves so long ns those of 
light; but this process of screw' displacement Is opera- 
five kinetkallv in the optical i oration bv involving a 
magnetic moment of changing ionic twist induced bv 
the alternating electric field of the radiation. A face 
of a crystal of cubic tvpe containing both types of 
ions equally should acquire no true pyroelectric 
charge Double refraction induced bv strain must be 
ascribed to bending of ionic lattice structures, or in 
glass to fragments of such structure. — Prof A. S 
Eddlogton : A generalisation of Wevl’s theory of the 
electromagnetic and gravitational fields. From the 
notion of “parallel displacement” used bv Weyl in 
his theory, it is shown that a tensor exists 

giv ing a measure of the world-strui lure at each point 
The lontracted tensor fornusi bv setting f>=ir, 

breaks up into two parts: (i) a symmetrical part 
whiih is the gravitational potenti.il g,, of Einstein’s 
theory, and (a) an antisvmmetrical part F... (proved 
to be the curl of a vector) which is identificnl with the 
electromagnetic fore,*. The theory explains how, not- 
withstanding the non-integrability of length in Weyl’s 
geometry, there is a natural gauge; and Einstein’s 
interval is an absolute invariant independent of gauge, 
nnd directly comparable with other intervals at a 
distance. The law of gravitation for emptv space In 
the form finallv adopted by Einstein, viz 
follows at once on this theory. All the other recog- 
nised field-laws are found bv identifying the physical 
measures yvitli geometrical tensors which sntisfv these 
layvs identically. None of these impose any constr.iint 
on the possible varieties of world-structure'; and there 
is no reason to introduce a physical principle of 
stationary aetion, at least so long as we do not deal 
with problems of electron structure Explicit expres- 
sions for *8;,. and *G,, are found in terms of Ein- 
stein’s gravitational tensors and a tensor Kf" which 
represents electric and electronic forces. Weyl’s theory 
corresponds to the particular case when iC.. is of 
the form — Prof. T. R. Merten : Spectrophoto- 

met^ In & visible and ultra-violet spei^m. The 
application of the neutral we^e to spectrtmhotometric 
measurements is extended. The method involves the 
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“crossing” of the piismatit spectrum with a ditfrac- 
tion spectrum, the relatiye intensities of the different 
orders in the diffraction spectrum having been experU 
inentaliy determined. the method of preparing 
and calibiatmg gratings fui this put pose is 
described. The method is applicable to 
detci niinalion of thi relative intensities of lines in 
discontinuous spectra, but is spciially .idapted to the 
study of continuous spectia, absorption spectra, and 
the study of broadeneu lines. '1 he mcthixl may have 
■t spcci.il appiUalion in celestial spcitiuscopy — Prof. 
W. A Bone Kcsearchcs upon brown co.ils and lig- 
nites P.iil 1. • lit at Ircatminl at lemjici atures below 
400° C. .IS .1 possibli' method for enhancing thru fuel 
values. \ ilassification of lignites is m.idc according 
to thru rxirrnnl appearaiur (o) Woody or fibrous 
brown coals (b) Ainuiphous or cat thy brown coals. 
(<) ('uniinon 01 brown lignites (d) Bl.ick lignitrs. Lig- 
nites h.ivr a nioisturc coiiunt vaiving briwcvn 10 and 
50 pri ctnl ; iMi .lir-diving they usually disinti grate 
or cruniblr lo powdu. Tluy .iir devoid of anv coking 
pioprrties, ,tnJ in ihr “diV ashicss ” sl.iir usu.allv 
tanl.iin less than 70 per cent, of c irbon and more 
Ih.in 20 per cent, of oxygen Exporinu nts were con- 
duit! d on the vaiious lypcs of lignites, whuh weie 
heated in a special form of apparatus lhat allowed 
.'ici urate measurement of trm^'ratnre .md amounts 
of liquid nnd gaseous products Cbcmiinl change 
t<iki s plan, beginning <it a low tempi laluie of .diout 
130° r and iirogri'ssing to .1 tetn;)ei.iiure at whuh 
no condensable hydiorarbons were eliminated from 
the fuel, termed the " piactieable up-grading limit.” 
Steam and larbon dioxide, w’ith a small .imount of 
carbonii oxide and .'i negligible amount of hyilrocarbons, 
were elimin.ited Pi.uticallv the whole of the poten- 
U.al energy of the lignite is lonientrated in the residue 
obt.imcd bv this " m)-gr.idmg ” tii itmeiit — Prof. 
H. N. Rasscll V superior limit to the age of the 
earth’s crust. The method of determining the age of 
a mineral from the ratio of lead to uranium in its 
composition mav be extended to the earth’s crust as 
a whole Anepting a radium content of 25x10“'* 
(Joly)> corresponding to a uranium content of 
7x10-*, nnd a content of lead of 22x10-* (F. W. 
Clarke), it follows th.at the age of the crust does not 
exreed 1 1 x 10’ years, whii h is rodured to 8 x 10’ years, 

, if allow .inre is made for thorium II Ohshlma - 
I Revors,nl of asymmetry in the plutii of Echinus 
miliaris. In the normal Erhinoderm larva Ihe hydro- 
I coele and its associ.ntcd structures develop on the left 
' side of the larval body. K.iielv the revers,al of this 
asymmetry occurs This abnormality was found in 
more than 10 per lent of the artificially reared larvae 
of Eihitius mtharis. It may be a result of (i) change 
of pol.iritv in the egg, or (2) twin-formation, or, most 
prob-ablv. (3) " compensatory hvpcrtypv,” owing to the 
.irrest in development and later .itrophv of the normal 
left hvdrocoele. The right anterior coelom is known 
to h.ave latent potentialities for produeing a hydro, 
coele, which can ;irobnbIv be activati'd liv the stimulus 
due to the arrest in development of the left hvdrocoele. 
The arrest is probably associated with the oblitei itlon 
of the pore-canal, through which the hvdrocoele has 
been communicating with the exterioi The ocrur- 
renco in much lower percentage of the double-lvv dro- 
roele larvm and of those devoid of the hvdrocoele within 
the same culture jars can be similarly explained If 
the left hvdrocoele regains its communication with the 
exterior, it will continue to develoo with the abnormal 
right hvdrocoele, giving rise to the double-hydrocoele 
larva. If the right hvdroctele falls to appear while the 
left hvdrocoele is still deprived of its communication 
with the exterior, a larva devoid of hvdrocoele will 
result. 
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Phjrilcal Sactety February —Sir W II Bragg, I 
president, m the chair — R H Baaphry A note on 
the hot-wire inclin<»neter Two fine platinum wires 
■were stretched parallel to each other in a hole in a 
copper block and were heated electrically The 
changes caused by rotation were investigated with 
hydrogen air and i irbon dioxide surrounding the 
wires The inclinometer filled with carbon dioxide 
was much more sensitive than one filled with air 
The shape of the curves obtained suggests that the 
temperature gradient in the region triversed by th i 
wires IS nearlv uniform — Prof E F Herreaa and I 
Prof E WUsoa The magnetic susceptibility of 
certain natural and artificial oxides The susceptibility 
of ferric oxide is occurring in Nature vanes through 
a wide range but in the rise of artificial prepirations 
the range of \ iiiation may be much greater The 
passage through the stag* of magnetic oxide im 
presses more pronounced magnetic propertus upon 
the resulting firric oxide Heating fecblv magmtic 
feme oxide w ith a b isit < xide eg 1 me or m ig 
msin inirea es sus cptibilitc (confirming List and 
others) When highei susieptihil iv has been pro 
dured bv heating ferric o\ de remo\ al of the 
metal leaves the firm oxide in a magnetn. condition 
The aluminaUs formed when f rru oxide is 
replaced bv aUiminti oxidt show no definite 
increase in susceptil ihts I Qolld The rcfracto 
metrv of prisms \ g nerihs d f rmulv for the 
refraction of light through a prism is obtained and 
the partieuhr ciscs pert a ninf, to pi ti il methods of 
refrac tomelrx re Icdii el fr m it The sensitivity of 
various methods for various prism angles and rcfrac 
tive indices is shown in a series of ciiives as is also the 
liability to error due to eriors in auxiliary constants — 
T SaHh 1 racing ra\s through an optical system K 
further el velopment cf the system described by the 
author in the previous papers of the same title pro 
senteel to the society formulae for skew rays are 
put into a shape so fir as possible similar to those 
applying to rays in one plane 
AristotsHaa Societ) March 7 Prof \ N White 
he id in the e h iir — Pre f J F Beodin ( osmic evolu 
tion Modern scienec and niedern philosophy agree 
in treating the evolution of our e irth as an mdepen 
dent drama The later levels of evolution are sup 
posed by some m igu to emerge from the earlier — 
life fiom matter thought from reflex action Some 
have attempted to introduce a plus principle such as 
an dfan vital or e ntele e hy But such a principle would 
have to be present from the beginning thus ante 
dating life It would have to account for the reversed 
or alternating diicctions of evolutionary senes and 
sometimes it would have to lie dormant for long 
periods of time It is at best an abstraction of the 
fact that certain processes have direction It does 
not exolain the fact For this we need a cosmic 
dynamics and this is found in interaction Inter 
action is not merely a speculative principle No 
reasonable man could hold that our complicated organs 
of sight and hearing are developed bv chance in the 
organism without reference to the cosmic environ- 
ment Tt IS safe to sav that if there were no light 
patterns there would be no eyes if there were no 
sound patterns there would be no ears TTirough a 
Icmg trial and error process and under the control 
of cosmic patterns the organism develops the appro 
pnate instruments to respond in specific and differen- 
tial wavs to the cosmos And what shall we sav of 
the various levels of control within the organism? Can 
we account for the unique tvpe of pattern of creative 
thought and its control of the lower levels by a chance 
MmUnation of reflex arci? Here too we must invoke 
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I the principle of cosmic interaction Ihe development 
of the organism to think is due as truly to thought 
patterns communicated through the cosmic continuum 
as the development of seeing is due to the light patterns 
acting upon organic matter And thought patterns, 
like light patterns, must be communicate from other 
worlds that are of a level to emit such patterns Wo 
know no other way In neither case is it the act 
of thinking or seeing which is c ommunicated This is 
due to the interaction of the respective patterns with 
I mitter and its propertus 

Caubkidgp 

PhUetophical Society bcbruiry 28 Sir Ernest 
Kutherford vice president 111 the chair — Sii Joseph 
Larmor Ihc nature of the crystal rcfiecticn of \ rays 
Ihe inalvsis i f X radiation by a crystal suggests the 
gcnci il problem of selective reflection from 1 medium 
the prcperties of which vary pcruxlically with depth 
acc vrding to any assigned 1 iw The equations of this 
problem i«du c tc tlie well known ditteientiil eque 
tion discussed by Hill in connection with the lunar 
theory Ihe conditions for selective reflection reveal 
imniidiatcly tlie mam characteristics cf the solutions 
of Hill s equation while the expansions in scries 
w hi h h IV e bci n w c 1 1 cd cut for v inous i ases cm he 
ipplud in numerical illustration of the action of the 
crystal grating Ihc liws of relliition from a single 
shctoficns irc ils considered Dr G h C Searle 
\n experiment on fed lines formed bv i rene 1 1 ite 
\\ h n th ixis ON c f 1 /on pi it p isse s through a 
luminous point P the / ncjliti 1 ts s il ns \\hin 
ON mik s in angle 0 with OP tw sets of foe il 
lin s t I the pi ICC of the single s t f imigts lor 
lin s in the plan PON th foe il 1 ngth is independent 
of # Ih theerv is ext nded to the c se in wh h e 
w eve front of my firm fills it any ingle on the zone 
plate a cast rt ilised by pluing between P ind O a 
lens having one fiet cvlindrieil — R H Fowler md 
( N H Lock 1 ht t rigm of the disturbane es m the 
mill il motion of a shell The pnneipil part of the 
disturb inte is orient ited similarly from round to 
round and it is therefore argued that the aus is to 
be looked for in vibr itions of the barn 1 — E K 
RMeol The latent heats of vaporisation Iht latent 
he Its of evaporation can be derived hy calculation 
with the lid of the quantum theory Regarding the 
process of evaporation as i monomolecular chemical 
reaction it is possible by means of the effusion for 
mula of Herz and I angmuir and the rci^uition for 
monomolecular chemical reaction of Dushman and 
Rideal to evaluate the Nemst chemical const ints The 
expression derived for the chemical constant agrees 
dimensionally with a modified expression of Linde- 
mann s which was obtained from dimensional con 
sider itions 

Paris 

Acadewy of Schacw, T ebruarv 28 — M Georges 
I emoine in the chair — G Hambert 1 he ternary 
forms of Hermite in an imaginary quadratic body 
(fields ind c/-2)— C R<^ L Bachrach and 

H Cardot The phenomena of anaphylaxy in micros 
organisms Studies on the growth of the lactic 
bacillus in presence of thallium salts Strains of this 
organism grown in presence of a small proportion of 
the poition for several generations become indifferent 
to it but If now transferred to a culture medium 
containing a higher proportion of the thallium salt, 
growth IS much less vigorous than with a lactic strain 
not accustomed to thallium salts This mav be consi- 
dered as an anaphylactic phenomenon — P VrOIhrIb 
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Exof{enous xygomorphosib in flowers normally actlno- 
morphs. — G Cerf : Certain systems of PfafT equations 
and the transformations of partial diilerential equa- 
tions. — D. Rlaboachlaski . The initial movement of 
a liquid in contact with an obstacle with sharp edges. 
— ^A. Daajon and G. Rongler . The re-appcarancc of 
Saturn’s ling, observed <it the Observatory of Stras- 
bourg, February 22, 1921 (see p. 119)— F. M. de Laro- 
qaette and S. MlUet ■ Exporimcntul data and balance 
for the estimation of X-rays in ladingrnphy and radio, 
therapy.- -M. de Broglie The corpus! ular spectra of 
the elements.— M. Pariselle ; An aihromatic triplet with 
a large field— C. Matigaon . 'Ihe action of iodine on 
different metals m the lold. \ method for detecting 
the presence of chlorine in the atmosphere. Metals 
in thin foil arc converted into iodides by contact with 
iodine .\ piece of silver foil coated with potassium 
iodkle forms a delicate test for the presence of chlorine 
in air; the foil forms part of an electric circuit, 
chlorine sets free iodine, and the silscr icxlide imme- 
diately formed is a non-c onduc toi — A C. Vouraaio* . 
The bismuthobromocyanidcs.— M. Chspai ■ Ihe solu- 
bility of the isomeric mtroamlines in metaxylene 
These isomers differ greatly in solubility, at 15° C 
the proportions being 116, 174, and 028 per cent 
for the ortho-, mela-, and pnra.compounds respectively 
— O. Mcngel ; Relations between earthqu.ike pheno- 
mena and the structure of the I’srtnccs — G anilbert 
case of destruction bv a gale Various applica- 
tions of meteorological rules published by the author 
in earlier communKations, Sover.nl examples are 
given in which predictions based on these rules have 
been justified in detail — V I.nmiire . Surface tension 
and .maphylai lie shock riiticism of a recc'nt p,ijyr 
by W. Kopac/ewski Measurements by the author of 
the relative surface tensions of water. 5 per emt solu- 
tion of sodium hyposulphite, blood seium, and the 
last diluted with an equal volume of sodium hypo- 
sulphite solution, do not .agree with the corresponding 
measurements made bv W. Kopacrewski, and hence 
the hypothesis of the latter as to the intervention of 
surface tension in the production of the anaphylactic 
shock is not confirmed — .\ Palllot ■ < 'ontribution to 
the study of humoral immunity in Insects. — G. Bertrand 
and A. Compton The influence of heat on the activity 
of s.alicinnse. It is known that the activity of a 
diastase increases with the temperature, passes 
through a maximum, and finally decreases to nothing 
The most favourable temperature and the temperature 
at which aetivitv ceases have been frequently treated 
as physical constants of a ferment, analogous with the 
melting point and boiling point of a definite substance. 
It is shown, however, that these two temperatures 
cannot be considered as constant, since they can be 
made to vary with the experimental conditions, the 
most important being the time during which the 
diastase is allowed to act. The results of a series of 
experiments on salicinase are given graphically in two 
curves, the ordinates being temperatures and the 
abscissae duration of the action. With salicinase the 
two curves meet at 70° C.; this is the temperature 
of maximum activity, and also the highest tempera- 
ture at which diastase can exist — A. Dssgrsi and R. 
Mosg : The influence of some organic bases and of 
their chlorohydrates on the activity of pancreatic 
amylase. The bases trlethylamine and trimethvlamine 
reduce the diastatic activity, but the chlorohydrates of 
these and of methvlamine exert a contrary action and 
increase’ the activity of pancreatic amylase.— H. 
OrsMt, H. Drsala, and M. CaBIard : The study of 
some leucocytic reactions following on intravenous 
iniections. — H. Frsssard ; The detection of^ thoracic 
vibrations in wromen and children in pleurisy. 
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Roue. 

Rcale Accadcala nailoaale del Llacel, November 21. — 
F. D'Ovidio, president, in the chair. — B. Qrasil : Life 
of Anopheles, i. — A. Comesuttl • Geometric theory of 
binary forins, 1. This part deals with directive ideas 
and their first consequences — A. Deajoy ; “ Sur les 
ensembles p.irfaits pr^seiitant le caract^re (A).” — 
E. CIcrtcl : New mineral deposit near Rome. 
The author records the piesencc of fluorite and 
barytes in calcareous dtoosits near the Villa 
Earncsina and the tomb ot the Nasoni. — A. 
Coatardl. Transfonnations of tiioxy methylene — 
B. Peyronel . .\sLOphorous form of Rhacodiella cos- 
tancae, the cause of smut m the chestnut. The author 
h.is succeeded in cultivating the pci feet stage of this 
fungus, wliicli he refers to the genus Sclcrotinia — A. 
Clemcntl- Relation between the peptidolitic activity 
of intestinal erepsiii .md the c hcmical constitution of 
the substratum. — L' Soil BaLtoricidal power of 
intestinal mucus 

Dec emlK'r S — V \ olterra, \ iLi‘-president, in the 
chair. — O M. Corbloo . Ihumal analogue of 

Oersled-.\mpire efle-ct and c.lectroniL theory of 
metals. — B. Oraul ■ Life of Anopheles, ii A number 
of specimens wcic* dyed and set free, and from their 
disappearance it was infctred that the summei bioods 
live only about ten days to a foitnigiit. 'Ihe author 
now discusses the question .is to whether tlic insects 
tend to return to the localities whetc they h.ive 
already hilten. The icsults are sufliLiently definite 
to explain why mal.iria does not spread more fre- 
quently to non-infcctcd districts, and to show that it 
IS mote important to kill the mosquitoes in houses, 
paiticulaily those containing m.ilaiial c.iscs, than in 
such IcH.ililics .IS pigstiis — \ Comemttl (icomttric 
theory of binaiy foiins, 11. This part deals with the 
theorem of Bruno and conic co-variants — E. Del 
Veccblo : Theorems of uniqueness for parabolic lincai 
differential equations of third order, 1 — A Denjoy 
“Les rapports ties ensembles p.irfaits pri^sentant le 
e.ir.ictfere (A) et dcs fonctions admelt.mt une diiriv^e 
sccondc g^n^ralis^e."- M Pascal; Supcificial circula- 
tion, i The oidmntv conception of circulation round 
a closed curve is gcneraiiscyi, le.idmg to a measure 
of circulation in the form of a surface integr.il over 
a closed surface This is a vector which satisfies the 
usual laws of composition and resolution. The exten- 
sion of problems from two to three dimensions is 
contemplated, with especial reference to Joukowski’s 
theorem, according to which cyclic motion in a per- 
fect fluici surrounding a moving bixlv gives sustenta. 
tioii without resistance. — A Terraclni • .\ surface of 
the sixth order and class the asymptotics of which are 
skew rubies. — R PerottI ; Radical bacilli of DipMaxit 
erucoide'-. Three forms of hacilli found on the Diplo- 
taxis roots are described which possess the property 
of attarking and transforming insoluble carbohydrates 
such as starch Their action is not pathogenic, and 
whether they belong to three species or one is left 
open — G. Casaam • Intermolecular condensations 
produced bv oxvnitric groups The author discusses 
the actions of concx'ntrated sulphuric acid on a-amino- 
nitroxvbenrol and the nefion of alkali on o-hydroxvl- 
amlnonitroxybcnxol.— The Academy has elected Drs. 
Pirotta and l-ancinni to the offices of administrator 
and assistant administrator respectively 

December 19 — F D’Ovidio, president, in the 
chair. — G. A. Maggl • Propagation of waves of 
arbitrary form in isotropic media A mathematical 
invrestigation dealing with ob^tions to Prof. 
Somigllana’s proof, according to which only plane, 
rvlindrical, or spherical waves can ^ propagated In 
an Isotropic medium subject to the usual conditions. — 
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C De Stalul Ligurimn fossil sponges m The 
remains now described were from a calcareous 
deposit at San Martino near the Polcevera, and 
include Dictyomna lychmscosa — E Del Vccchlo 
Uniqueness in paraboUc equations of the third order 
II — \ CanipiM Potential of excitement of electrons 
in mixture of potassium and sodium vapours — G 
AmclUal Secular perturbations in the inclination of 
the minor planet Hun4,aria — D Maestrtal Action of 
enzymes v The resistance of phlhalein to the act n 
of hydrochloric ai d in presence of starch — S Sergl 
Vertebro medullary topography of chimpanzee (Anthro 
popithecas troglodytes lemalej The methods adopted 
are in the m iin those of Pntzner and the diagram 
and tables of measurements are applicable to the 
study of the comparative anatomy of the chimpanree 
and of man in regard to the spinal medulla — A 
CoBMsatti Geometric theory of binarv forms m 
System of co variants of gi\en degree and Sylvester’s 
theorem 


Books Received. 

Practic il D iu7ing By Dora G Saker Pp viii+ 
tai (London Methuen and Co Ltd ) 6r net 
History and Bibliography of Anatomic Illustration 
in its Relation to Anatomic Science and the Graphic 
Arts By Ludwig Choulant rranshted and edited 
by Dr Mortimer Prank Pp xxvii-|>435 (Chicago 
University of Chicago Press, London Cambridge 
UniversiU Press ) lo dollars net 
Journal of the Scottish Meteorolitfical Society 
Vd xviii Ihird Series No xxwii (rdinburgh and 
London W Bhekwood and Sons ) la 6d 
Spot and Arc Welding By H A Homor (Techno, 
logical Hand books ) Pp vii+296 (London C 
Qriflin and Co , Ltd ) iks 
The Year Book of the Scientific and Learned 
Societies of Great Britain and Ireland Ihirtv seventh 
Annual Issue Pp vn+3S4 (I ondon C Griffin and 
Co , Ltd ) IS* 

Pope s Manual of Nursing Procedure Bv Amy E 
Pope Pp xi+t96 (New York and London G P 
Putnam s Sons ) 15* 

The Chemistry of Synthetic Drugs By Dr Percy 
May Third edition revised Pp xv+a48 (London 
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Inventions and Grants in Aid. 

A NOT inconsiderable result of the Great 
\Var and its long continuance was the 
flood of invention which threatened to overwhelm 
complacent bureaucracy. That procedure, admir- 
ably adapted to a Crimean or a South African cam- 
paign, was altogether inadequate for coping with 
the necessities of a nation in arms; and a people 
whose yerj’ existence as an independent State was 
threatened became more and more apparent, and 
at length penetrated the inner fastnesses of 
officialdom. New weapons of offence, improved 
systems of attack, and almost superhuman devices 
for stemming murderous on.slaughts were 
demanded. The exigencies of a situation which 
had become grave, if not critical, compelled the 
opening of the ranks of a hitherto jealously 
guarded profession and the unstinted admission 
of the efforts of the civilian to whom organisation, 
the employment of scientific method, and the 
adoption of the latest invention, through keen 
competition in the open market, had become daily 
routine. Thanks to the Press and to many 
another non-official organisation which proclaimed 
the advent of a new era in military and naval 
operations, the inventive faculty of the com- 
munity was aroused and stimulated to action. To 
»uch a length did this proceed that it may not be 
too much to assert that there was scarcely an 
occasion when a problem definitely and precisely 
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formulated did not result in a solution through 
well-thought-out invention. 

The knowing and the wary, before submitting 
the product of their inventive £;cnius in their 
country’s defence, obtained letters patent, and, 
for good or for ill, invoked the aid of the law for 
securing remuneration proporllon.il to their in- 
genuity or to the proved ability of their inven- 
tions. In this respect such a one was wise, for 
from the First Report of the Roy.il Commission 
on Awards to Inventors ^ it is seen lh.it the Com- 
missioners interpreted liberally the sections of 
the Patent Acts of igoy and iqiq which gave to 
the inventor, as against the Crown and its De- 
partments, rights comparable with those pre- 
scribed where the mere subject w as coni-crned. As 
regards inventors who, possibly esteeming their 
country’s interests superior to their own, omitted 
to exchange a five-pound note for a patent, the 
Commissioners point out that the exercise of 
bounty was wholly within the discretion of the 
Crown, there being no statutory right to payment 
or reward for the use of their inventions. Never- 
theless, it would appear that according to the 
terms of the Warrant under which the Coqj- 
missioners were appointed, unpatented inventions 
were to be investigated, and, w here shown to have 
been used in the service of the Crown, a just 
measure of compensation was to be lecommended. 
In the instance of a lapsed or expired patent the 
Commissioners were careful not to retogmse any 
right to compensation, as the invention was open 
to the world, and, indeed, might have been used 
by our enemies to our detriment. 

As regards subsisting patents, by section 29 of 
the Patents Act of 1907, a section which inured 
for some time after the appointment of the 
Commission, the fin.il arbitr.imcnt in the 
matter of compensation lor the use of an inven- 
tion lay sokly with his Majesty’s. Treasury, By 
the substituted section 8 of the Patents Act of 
1919, where a dispute as to user or as to terms 
was present, the High Court was given juris- 
diction. But, manifestly, it was to the interest of 
the patentee -and, indeed, of all parties — that dis- 
putes should be avoided so far as possible. This 
desirability, amounting almost to a necessity, was 
fully recognised by the Commissioners, who con- 
sidered that an equitable basis for compensation 
was to be found in the amount that a willing 
licensor could obtain from a willing licensee bar- 
gaining on equal terms. In private bargains the 
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consideration was often fixed on the basis of a 
ro>alt\, and the Commissioners saw no reason for 
departing from this method of assessment 

E\en when this position was reached, it was 
seen clearly that in estimating payment upon a 
percentage basis there were still present mans 
special factors which varying almost in each case 
were to be taken into account, as, for example 
where an invention which could be supplied at a 
cheap rate produced consequences out of proper 
uon to the cost of the article Where some doubt 
was present as to the validity of a patent, or as 
to the use of an invention, a more or less em 
pineal discount or deduction had to be made A 
deduction was also required where the inventor 
was m the Government service, in a military, 
naval, or civil capacity, and had been allowed to 
patent his invention jointly with an oflicial repre 
sentative A further notable instance lay in the 
case of an official who had been placed in a situa 
tion with the full knowledge that the opportunities 
presented to him might lead to successful invcn 
tion to which the Government might justly lay 
claim In general, such instances were relegated 
bv the Commissioners to the two categories of 
fnvcntions in respect of which no legal right to 
compensation was present, and, on the other hand, 
where the inventor, at the request of a Depart 
ment of State, or on the broad ground of public 
policy, had refrained from securing a patent 

As regards that large class of unpatcnied in 
ventions which came before the Commissioners, 
applications for reward by originators were con 
sidered broadly and with due regard to all the 
circumstances of the case, and not merely from 
the stricter legal point of view which was taken 
up when the patented inventions were under in 
vestigation But, the position having been 
reached of rewarding patentees upon the basis of 
"a willing licensor and willing licensee bargain 
ing upon equal terms," it would have been alto 
gethcr unjust to refuse similar terms to those 
who abstained from securing recompense as of 
legal right 

A class of case which presented difficultv was 
where a general idea or suggestion of extreme 
importance had been put forward, but had 
not been extended to a concrete example Without 
the idea there could have been no embodiment, 
without the embodiment the idea would have been 
useless The embodiment might hav e been solelv 
due to the action of Government officials vet it 
would manifestly have been unjust to refuse to 
acknowledge pecuniarily the originator of the 
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idea In passing, we may remark that there is to 
be found here a flaw in the protection afforded by 
our Patent Law So often the concrete example 
which an inventor has put forward is virtu^y 
useless until the eye of the expert user has been 
directed to it and suitable modification effected 
Such modification may not have within it, as the 
law stands, that degree of inventive ingenuity 
which would secure validitv to a patent, but 
without which, nevertheless, the original invention 
would prove abortive This consideration was 
evidently present to the Commissioners, for in 
every case their decision depended on how far 
the inventive idea of each claimant, whether 
proximately or remotely, caused or contributed to 
the use by the Crown of the particular invention 
or device As the Report puts it, the claimant 
had to show that his idea or device formed at 
least a link in the chain of causation leading to 
the use of the mvcntion 

Those who are in constant touch with inventors 
know full well how the crudest ideas and the most 
elementary notions are put forward from time to 
time in all seriousness and with full belief in their 
efficacy It is also common knowledge that when 
examples i>erfected by the close attention and pro 
longed application of the expert, without the 
slightest knowledge of the suggestions of others, 
become known, claims to inventorship are made 
by those who had submitted their immature ideas 
So, too, the Commissioners found it necessarv to 
deal with a large number of claims which upon 
their face showed no reasonable chance of success 
In order that the time of the Commissioners might 
not be frittered away upon applications of a trifling 
or negligible character, a preliminary sifting was 
effected by a small committee If the committee 
was unfavourable to an investigation bv the Com 
mission as a body, full opportunity was given, in 
all but the most hopeless examples, for the apph 
cant to appear personallv to urge, his claim This 
procedure worked well 

As regards the actual sums recommended to 
the Treasury for disbursement, they do not appear 
to have erred on the side of niggardliness Pos 
sibly this was right When it is remembered how 
great, over and above normal commercial profits, 
were those which were secured by contractors and 
others to whom the manufacture of munitions was 
deputed, it would seem just that the reward to 
originators of the designs which were under con 
struction should bear some relation to the excess 
of profits which the originators, in favour of 
others, were primarily the cause of bringing into 
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being Thus one may see how the whole scale or matter under informative cross headings, and a 
plane of payment to inventors became raised less rigid economy in space and paper More 

But the Commissioners considered themsehes over a greater freedom in stjle and exposition 
bound by the terms of the Patent Acts and by the would be of assistance to the reader By the 
state of public opinion, which had slowly crystal adoption of suggestions such as these, a far 
lised during a long period when such a cataclysm more readable document could be secured, and 
as a world wide contest was not in contemplation much \aluable rc isoning and information run less 
With respect to those inventions which were not risk of being oscrlooked \nd if the price of two 
patented, more credit is perhaps due to their pence were raised to sixpence, oi more, in order 
originators since, rather than tie the hands of to secure these advantages, few would be found 
the Executive by appeal to statute, they were to complain As is the ease with so mans Reports 
content to leave over the settlement of any claim which rm mate from Government sourcts, the 
which might be theirs to calmer tunes, and to force and value of this I irst Report are not spent 
rely upon the just sense of the community for with its publication The dost reasoning with 
the recogniUon of their services In this respect which it is packed, the equitable manner in which 
we should like to have seen more acknowledg the Commission directed its conclusions, and the 
ment of this disinterestedness than is evinced bj discrimination which it brought to bear upon the 
the Report diflBc ult tasks with which it was f ict d render the 

After all, the question arises as to the moralit> Report a valuable document to all who in any way 
of the recommendation of grants At a time when arc, or may be conct rned in assessing compensa 
so much was at stake, when the call wis sounded tion or reward for the use of inventions patented 
for the endeavour of every individual towards or unpatented Indeed, the Report might well 
the single object of winning the war, is it alto form the basis of a chapter in a classic which con 
gether right. It may be asked, that huge sums ot terned itsdf with the patent system of this 
money should be paid over by the State to those country and its administration \\ t can give it no 
who, gifted with inventive genius, were successful higher praise ' 

in solving in a practical manner the problems with As regards rewards for future inventions and 
which the nation was temporarily confronted ■* discoveries, and means for stimuliling research, 

I hat some recognition should have been accorded, the best method of arriving at satisfactory conclu 
no one could gainsay , but it is a different matter sions is, from the nature of the case far from 
to attempt to recompense on a business footing settled Circumstances in respect of men and 
those who, at a period of grave national stress, objects to be secured or aims to be achieved vary 
might justly have been called upon to exert tbcir to such a degree that principles capable of general 
utmost towards st.ivmg off imminent peril with application and acceptable to large bodies of 
out excessive fee or reward As regards inventors workers are difficult to formulate \s described 
who took advantage of the protection afforded bj \v,ire for fcbrucry 21 iqi8 (vol c, 
Patent law, and secured thereby legal rights to p ^S4) Mr Walter B Priest would issimilatc the 
compensation, the arbiters before whom the ques , illation of funds to scientific research through 
tion of recompense might finally have come could ^ j statute modelled upon our Patent Law 
with lairncss and reason have called into review Sinrc thit time Mr Priest has continued to keep 
the duty incumbent upon every citizen to employ at the forefront his sc home for the promotion of 
such a time every faculty with which he was scientihc research, and has adapted it to the work 
endowed, and to have recommended reward pro of the Advisory Council of the Department of 
portionate thereto Sc lentific and Industrial Resc arch In a series of 

As it IS a r irst Report ” that we have been memuranda the working of the scheme, as modi 
considering, vve look forward with interest to a bv special conditions, is set out at length » 

supplementarj publication, when it is to be hoped ii,^se memoranda, supplementary to the original 
that the terms of the Warrants under which the scheme, were submitted to the Department In 
Commissioners were appointed may appear In 
the present instance the terms arc absent In the 
next Report we would also suggest t>pographtcdl 
improvement in its presentation, such as the em 
ployment of marginal references, a “display" of 
paragraphs, the grouping of closely allied subject 
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due course Mr Priest was thanked for his views, 
and informed that they would receive careful 
consideration Mr Priest is particularly anxious 
to assist in scientific discover), for which in* 
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adequate remuneiation extsts on account of 
patents not being obtainable for them, or for some 
other cause, but which has effected or con 
tributed to the attainment of any industrial 
purpose 

Tlie scheme to which attention is again directed 
would affect the bestoual of grants in the case of 
discoveries which, for example, elucidated specified 
phenomena or sohed specific problems The pro 
motion of research by means of rewards, Mr 
Priest considers, would also obviate the difficulties 
connected with the selection of research workers 
their remuneration, the duration of their employ 
ment, and their control or supervision The chief 
purpose of the scheme is to provide trustworthy 
means for the administration of grants for reward 
ing the discoverers in the subjects specified in the 
proposed allocation of the grants Endeavour has 
been made to provide for all contingencies such 
that no earnest student or investigator need 
despair of receiving pecuniarv assistance at a time 
when It IS most needed 

Mr Priest is far from sanguine that the 
methods foreshadowed by the Advisory Council 
of the Research Department would solve the 
problems how best to encourage inventors and to 
assist individual manufacturers who desire assist 
ance He thinks that a procedure which based 
awards on personal knowledge of the research 
worker, or of the individual recommending the 
research worker is inequitable and thit the 
methods of promoting research by grants in aid 
are fundamentally defective 
The memoranda, which are far too long to be 
summarised adequately here, may be considered 
as an advocacy of the system which Mr Priest 
has outlined in his drah of a Bill which has 
for Its object the regulation of the allocation of 
money grants for discoveries in a manner analo 
gous to that of grants of letters patent for 
inventions 

The Embryology of Cnnoids. 

Papers from the Department of Marine Biology 
of the Carnegie Institution of ffashington 
Vol xvt Studies in the Development of Crtn 
Olds By Th Mortensen (Publication No 294 ) 
Pp V+94 + XXV111 plates (Washington The 
Camegie Institution of Washington, 1920 ) 
6 dollars, post free 

T he early stages m the life history of recent 
cnnoids have always been regarded with 
interest, because it was hoped that thev would 
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throw light on the evolution of this class, so neb 
and various in ancient seas, and on its relation to 
the other very differently fashioned classes of 
Echinoderma Unfortunately, the only forms that 
have up till now furnished material for the em 
bryologist are the unstalked comatulids, or 
feather stars, and m the past such material has 
come from but a single genus and from only three 
closely allied species of it — Antedon bifida of our 
own coasts, A mediterranea and A adnatica 
The accounts of their development by W B 
Carpenter, Bury, Seeligcr, and others have shown 
slight differences, due, in part, probably to 
specific distinctness of the material Even if it 
were not feasible to obtain the early stages of 
any stalked crinoid, still a study of other species, 
representing other genera of comatuhds, was 
much to be desired, since it might then be pos 
siblc to infer which features were peculiar to 
Antedon and which were common to comatulids 
generally, if not to the whole class Crinoidea 
Such a study has now been made by Dr Morten 
sen, who has obtauied a fairlv complete series in 
four genera, and the pentacrinoid larv» of two 
others His results are set forth in clear English 
with his usual care, and the memoir is illustrated 
by admirable drawings from his own peneil His 
many interesting results are discussed m a 
General Part” which demands the attention of 
professed morphologists Here we shall select 
for comment a few observations that bear on the 
past history of the class 
The three species of Isomctra, Notoennus, and 
lhaumatometra from the Antarctic Sea resemble 
other echmoderms from that region in protecting 
the brood Tropwmetra cannata from the coral 
reefs of Tobago, and Antedon petasus of the 
Scandinavian fjords, set their eggs quite free 
These two extremes are clearly modifications of 
the normal plan in which the eggs cluster round 
the genital openings, and the pentacnnoids attach 
themselves to some part of the mother or her 
immediate neighbourhood This agrees with the 
colonial habit of many fossil cnnoids in which 
the roots of the young are frequently attached to 
the stem of the putative parent As in echino 
derms generally protection of the brood appears 
to mvolve yolk laden eggs with mcroblastic 
cleavage, but the normal egg with less yolk re 
tains the regular cleavage 

In its early days the crinoid larva has no mouth, 
but in the normal plan the primitive gut 
(archenteron) curves ventrally to meet the m- 
vagination (vestibule} into which the mouth after 
wards opens We may infer that there was once 
a stage m which a larval mouth, opening in that 
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position persisted as the mouth of the adult, and 
this probably represents an incestral stage of all 
ecbinoderms 

The opening of the hydrocoel (the subsequent 
water ring) to the exterior has a strange history 
First a prolongation from the incipient hydrocoel 
IS cut off as a canal, called parietal This effects 
an outer opening (pore No i), which afterwards 
closes At a later stage a fresh canal (stone 
canal) grows out from the water ring and opens 
into the remains of the closed parietal canal , and 
a fresh pore (No 2) opens from outside into the 
same parietal canal Ihus the water ring is for 
the first tune connected with the outer medium 
Dr Mortensen regards pore No a as homologous 
with the madrepore openings in other echinoderms, 
and he is probably right Yet he also regards it 
as identic^ with pore No i when speaking of 
Its ‘temporary obhteration although several 
ancient stalked echinoderms, in \arious classes of 
Cystidea, have two neighbouring but distinct open 
mgs, one of which is plainly a w ater pore (pore 
No a), while the other has been regarded as the 
opening of the parietal canal (pore No i) These 
facts suggest that pore No x never was a water 
pore but may have been a gonupore or excretory 
or both Close to the parietal canal in the dorsal 
mesentery, is a group of cells regarded by Dr 
Mortensen, following Russo as a primary gonad 
homologous with the genital organ of Holo 
thurians Dr Mortensen believes that this struc 
ture IS soon absorbed, and that the genital organs 
arise as a new structure connected with the axial 
organ If the ofiginal cells arc not earned over 
into the subsequent gonad, their genital nature 
seems unproved It is not impossible that some 
persistence mav ultimately be detected Mean 
while, their position harmonises with the sug 
gestion that the genital products were set free 
into the parietal canal and emerged through its 
pore (No 1), which was the gonopore of the 
cv stids 

The crinoid larva normally fixes itself by its 
anterior end, and the vestibule then moves up 
towards the future oral end of the pentacrinoid 
Ihus the cup of the crinoid is erect on a straight 
stem with a flattened base (like a wineglass) In 
Iropiometra the suctorial disc is weak, many 
embryos fall to the bottom, and the migration of 
the vestibule is hindered by pressure, thus the 
nnoid grows with a curved stem May not such 
a cause have initiated the evolution of the curved 
vtems and pendent crowns in Herpetoennus and 
the Calceocrinidae^ 

Dr A H Clark has maintained that ti^ anal 
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plate of comatuhds represents the ridianal (the 
lower half of the right posterior radial), while 
others have homologiscd it with the other anal 
(*) ot palteuroic inadunate l.rlnold^ Dr Morten 
sen believes that his observations full\ confirm 
the latter view, and, further, indicate that * was 
derived by vertical fission from the upptr half of 
the right posterior radial This seims a sound 
hypothesis, and it really differs ver\ little from 
that implicit in the tentative term brachianal ” 
Opposed to all these is the fourth hypothesis that 
the anal v was an entirely new growth It must 
be left to fossils to decide 

Infribasals have been detected in Antedon medt 
ierranea and A adnatica but not in 1 bifida 
Dr Mortensen, however always finds them in 
that species Isometia I lorometia and Thau 
matometr \ arc the only forms iti vv Inch he has not 
found them In all t ises tlie lirst cirri are radial 
in position as thev arc in all Crin idea Dicvclica, 
whether the infrabasals have atrophied out of 
existence or no It is not realised ih it the position 
of the cirri depends on the position of the nerves 
of the aboral system, a position originally 
governed no doubt, by the presence or absence 
of infrabasals but maintained without regard to 
the subsequent history of the skeleton 
Dr Mortensen observes that in the growth of 
these crinoids the pinnule bearing brachials no 
longer make their first appearance as axillaries 
Since he admits, however that each pinnule has 
the morphological value of an arm the brachials 
which bear them are morphologic all v, axillaries 
That the pinnules did originate as trm branches 
IS confirmed by palaeontological ev idence 

Palaeontologists have long since given up 
I ovdn’s attempt to homologisc the elements of the 
crinoid cup with the apical plates of cchinoids 
It IS satisfactory to find Dr Mortensin led to 
the s<ime conclusion But that is a big subject 
We have said enough to show that for this fruit 
ful memoir our Danish colleague and his American 
publishers deserve the thanks of morphologists, 
embryologists and palaeontologists 

F \ B VTHFR 

Electrical Theory and Relativity 

The MathemaUcal Theory of Electrtetty and Mag 
netum By J H Jeans Fourth edition 
Pp vii + 627 (Cambridge At the University 
Press, 1920 ) 24J net 

S INCE the third edition of this volume was pub- 
lished in 1915, the theory of relativity has 
been developed It is now recognised that Max- 
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wells theon that the ultimate seat of electro 
magnetic ind optical phenomena is in the aether 
may have to be modified or even abandoned Ex 
periments have proved that natural phenomena go 
on exactly ss if there were no alher \Vc agree 
with the author in thinking that the hypothesis 
that there is sn ather may give a possible cxplana 
tion of the phenomena but the hypothesis thit 
there is no a.ther provides an equally possible 
and very much simpler explanation Linslein s 
theory unfortunately, although it helps us to dis 
cover the laws according to which phenomena 
occur cannot lay claim to provide a mechanical 
explanation of them Electricians know the im 
portance of discovering the mechanisms by means 
of which electric and magnetic forces are trans 
mitted through space When the nature of these 
mechanisms is discovered, there will probablv 
be a great advance in the practical applications 
of electricitv The theory of relativity, a very 
convincing explanation of which is given in this 
book proves that it is unnecessary to presuppose 
an aether This is welcome as it is known that 
highly complex properties must be ascribed to an 
aether in ord< r that it may explain both electrical 
and magnetic forces In the kinetic theory of 
gases forcts and pressures are explained by a 
flow of momentum and a similar explanation 
might be giv cn of electric d magnetic and gravi 
tational forces 

r rom the practic d elec trician s point of v icw 
the value of this volume would be increased if 
the ordinary working formulae for the high f re 
qucncy resistance and inductance of cybndrical 
wires were given Kelvin s electrostatic and 
hydro kinetic analogies are useful in this connec 
tion The engineer also wants the formula for 
the capacitv between parallel cybndrical wires 
The fact that a brush discharge begins at a per 
fectly definite value of the potential gradient is 
the principle on which accurate high pressure volt 
meters are constructed and it is known that the 
sparking between spherical electrodes occurs at 
a definite potential gradient Kelvin s formula* 
for the attraction and repulsion of electrified 
spheres are proved but no explanation is given 
of the column headed Ratio of charges for equi 
libnum We doubt whether the average reader 
would infer from this that spheres electrified with 
bke charges would repel one another when far 
apart, and attract one another when close 
together In conclusion, we can recommend this 
book to every student who has a sound mathe- 
matical training and every man of science should 
read the new chapter on the theory of relativity 
A R 
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Mathematical Textbooks 

(i) Ihe Elements of Plane (reonietn By Dr 
C Davison Pp v 111 + 280 (with inswers) 
(Cambridge At the University Press igao ) 
105 net 

(a) A Printer of Trigonometry for Engineers 
Vith Numerous Worked Practical Examples 

By W G Dunkley Pp viii+171 (with 
answers) (London Sir Isiac Pitman and 
Sons Ltd 1920 ) 55 net 

(3) Pure Mathematics for Engineers By S B 

Gates With an Introduction by H A Webb 
Part 1, pp X1+191 Pirt 11 pp xn-179 
(Ihe New leaching Senes ) (London Hodder 
and Stoughton Ltd 1920 ) 45 6d net 

each vol 

(4) A Second C ourse in Matin mattes for Technical 
Students By P J Haler and A H Stuart 
Pp viH + 363 (London W B Clive, Univer 
sity Tutonal Press I td 1920 ) 65 

(3) Elementary Applied Mathematics A Practical 
Course for General Students By Prof W P 
Webber Pp ix+iis (New York John 

Wiley and Sons Inc 1 ondon Chapman and 
Hall I td 1920 ) 75 6<i net 

(b) The I lus of Mechanics 1 Supplementary 

Text bool Bv S H Stclfox Pp xi + 201 

(London Methuen and Co Ltd , 1920 ) 

65 

(7) Elementary Dynamics 1 i ext book for in 
gtneers By J W Landon Pp 1111 + 242 
(Cambridge At the University Press 1920 ) 
lov 6 d net 

(i) •■TxHIS IS a book in the old style, written 
X by an old hand and it has all the lucidity 
that wc have le irnt to expect of its author The 
subject matter is that of the first six books of 
Luclid with the addition of some miscellaneous 
theorems on such subjects aS concurrency and 
loci The method and the arrangement are ap 
proximately those of Euclid with some modem 
improvements Ihe book is the latest of its kind 
and probably the best 

Ihe difficulties of a geometry of this type come 
mostly at the outset When wc went to school, 
in a less enlightened decade we were taught that 
‘ a straight line lies evenly between its extreme 
points and this elusive phrase, which seems to 
have a meaning, has haunted and mocked us ever 
since Dr Davison says (pi) — 

A straight line is sometimes defined as a lin 
which has the same direction from one extrem 
point to the other The definition is however 
imperfect owing to the use of the word direction, 
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to which no meaning has been given 1 he foUou 

lOg definition is free from this objection 

De/ I A straight line is a line such that inv 
part of it, howeser placed, may be made to lie 
upon mv other part of it 

Alas ' there are twenty hve words in this dehni 
tion, and no me-ining has been given to "it least 
twenty one of them It is here that trouble lies 
for every beginner and here lies also one re iso i 
why the modern teacher has taken to experiment il 
geometry 

In a geometry which is essent illy logical and 
metrical we should like to hnd the mechanism of 
measurement treated more fully Dr Dtvison 
does dchne t,i eater and less in terms of 

between for segments of straight lines but 
this is seareelv sitisf ictory for angles (p 4) 
although tl ereafter the idea of magnitude is sup 
posed to be suflieiently 1 nown Again in th( 
subject of proportion incommensurablcs are given 
only a little paiagraph in small type (p i8( ) It is 
to be regretted that the author has not followed 
Prof M J M Hill in giving adequate treatment 
to this important notion 

(2) 1 here is now a great host of books on matbe 
matics for engineers, and most of them are bad 
Here is a good bool Mr Dunkley s programme 
IS modest it rovers the ground as tar as the solu 
tion of triangles Ihe main text is clear and 
sound, and it is incorporated with well-chosen ex 
amples of mechanisms which arc fully worked out 
and illustrated with excellent diagrams Lach 
theme that is entered upon is followed through 
to the finish in a way that will give mental satis 
faction to the student Mr Dunkley describes 
himself as a machine tool designer ind is appar 
entlv not a teacher 

(3) These two unhappy volumes ire in con 
trast with the last The author sets himself 
the task of covering the whole range of pure 
mathematics from the beginnings of algebra to 
volume integration but it is difficult to see why the 
book IS for engineers as there is scarcely a 
reference to engineering in the whole of it The 
quality of the mathematics may be judged by 1 
single citition (p 97) — 

for a series to be convergent the follow 
mg conditions must be satisfied 

(3) The ratio of each term to the preceding 
must ilways be less than 1 

(4) This book IS considerably better than the 
list Much less ground is covered and there is 
a large collection of relcvan exercises, which is 
the chief merit of the book The text is not good 
There is the tendency, fsmilnr in such books to 
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introduce advanced subjects too early , e g in 
hnitc scries on pp .8 32 before simple equations 
The treatment of the calculus is pcdagogically 
unsound Thus a differential coefficient is ex- 
plained graphic illy as the slope of a graph 
(p i^o) but the luthors say nothing about tan 
gents until the foot of p 154 When a tangent is 
at length introduced, it is exphined as the tan 
gc It to a circle which most closely coincides with 
the small portion of the graph on either side of the 
po nt Ihe introduction of diiferenti ds (p 158 
) without any explanation is to be depre 
cated It becomes unpirdonably loose later on 

dy=lf{^x°) — x^ Hi nee the intogrd of x d\ is 

(p 181) 

( >,) \pplicd mathematics docs not here n ean 
meehinics Ihe bool is written to meet the 
needs of students who want some elementary 
mathrmatieal tr lining that they c m use in every 
day affairs The chief need of American stu 
dents appears to consist in having every problem 
turned inside out and may be judged by the fol 
low ing typical exercise (p 74) — 

Sold eotton on 5% commission invested 
the proceeds in sugar at -°o commission 
My whole commission was $210 What was the 
price of the sugar and cotton 

W c do not need to work out such problems this 
side of the pond we know the price of our 
sugar before we start we find it easier 

There is, however one thing in Prof Webber s 
book that we do need, and do not often find in 
I bnghsh books and that is half a dozen pages on 
statistics 

(6) We like this book The author calls it 1 
supplementary text book, and makes no effort at 
completeness of exposition but selects a number 
of subjects which are not often satisfactorily dealt 
with in ordinary text books and he dwells upon 
them at length His style has the navoetd and 
freshness of first discovery, and there is nothing 
of that supercihous haste that one is accustomed 
to expect in a book designed for engineers 
Mthough the author does not aim it completeness 
he achieves nevertheless a certain continuity and 
unity Among subjects that receive a chapter eaeli 
are — Dimensional arithmetic, calculus notation, 
the laws of equilibrium, and velocity diagrams 
The last chapter contains an illuminating discussion 
of four or five examples of applied mechanics 

(7) Mr Landon s book combines a text on more 
or less academic lines with well selected examples 
from engineering as it is taught in colleges The 
examples are clearly stated and neatly worked out, 
but somehow the author does not seem to dwell 
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upon them as if he liked them A special feature 
IS made of the treatment of the laws of momen 
turn, which replace Newton s laws of motion 
This treatment is as follows — After a cursory 
reference to mass on p 2, two chapters are devoted 
to kinematics In chap lu , p 57 momentum is 
defined Then the hrst law appears (p 58) — 

In any bod% or system the total momentum 
remains constanc unless the body or system is 
acted upon by some external force 

Ibe first law mtroduces a new term viz 
force, \\hich roa\ for the present be defined 
thus — 

Force is that which produces or tends to pro 
duce a change of momentum 

The law is the result of observation 

We prefer Newton but it is only fair to recog 
mse that laws are always a difficulty in cle 
mentary mechanics and on the whole we are in 
chned to recommend the book H B H 


Our Bookshelf 

Ammal Life in South Africa By S H Skatfe 
With an introduction by Prof F Clarke 
Pp X + 281 (Cape Town T Maskew Milter 
Oxford Basil Blackwell 1920) I5I net 
This book is intended to help teachers and pupils 
in South Africa to get to know some of the 
common animals of every grade It is clearly 
written and abundantly illustrated with simple 
thumbnail sketches man} of which will enable 
the student to identify what he has seen More 
critical sifting of the illustrations would have 
eliminated a number — e g that of Apus — which 
blur the total impression It is almost impossible 
except for men like Huxley gifted with an unusual 
educational sense to write a book useful for 
teachers and pupils alike and though Mr Skaife 
has done well ht sometimes falls between two 
stools — being sometimes too simple sometimes a 
little difficult There are also various statements 
requiring reconsideration we think thus we do 
not believe that the liver fluke feeds partly on 
bile and w c are sure that a sea urchin s teeth do 
not work up and down in their sheaths But 
these are small matters we mention them only 
as instances of a kind of defect that might easily 
be remedied for the book as a whole is sound 
and careful and it will be of great service The 
chapters on insects spiders scorpions and ticks 
are particularlv good We are interested to read 
that Penpatus mav be fed on raw minced liver 
A female with twenty to thirty young ones 
clustering around her like chicks round a hen 
make a very pretty family partv Two educa 
tional remarks seem calM for (i) It is very 
doubtful whether we are warrants in using a 
word like ug^y for such animals as the Ashing 
frog or Galeodea — it teems like undoing one of 
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the endeavours of Nature study which is to show 
that no wholesome free living w ild creature can 
be called common or unclean (3) Is there not 
more than once — e g in regard to Bat worms and 
gapes worms — a distinct and deplorable tendency 
to bowdlerise the elementary facts of sex>' Be-- 
cause we appreciate Mr Skaife s good workman 
ship, we would ask him to reconsider these points 
fhe book appears to be extraordinarily dear 

Anniversaries and Other Poems B} Leonard 
Huxley Pp x + 82 (london John Murray, 

1920 ) 5s net 

A BOOK of digniAed and melodious poems in 
which It is interesting to observe the natural 
history touches — ^the child s poetic v ision is com 
pared to that of some under water larval creature 
glimpsing the sky seeing crooked tops to the tall 
straight trees the full waves of the Aoral tide 
in a southern April breaking on the hill with 
white narcissus for their foam are contrasted 
with the shyer coming in the north with less 
of Are and more of (tew and vet with its own 
exuberance for 

bluebells thick in budding woods 
Stretch pool on pool from tree to tree 
MI heaven in the r dew drenrhe i Aoods 
Of blue that mo 1 \ our M diand sea 
Mr Leonard Huxlcv is a lover of Nature both 
of the great appeals and of the tiniest things 
that pass from sense to soul from Nature s heart 
to man s Common things are dear to him in 
themselves not merely is emblims Of the speed 
well blue Bower of happy name he writes — 
It buds on everv fallow swell 
And the bright wish t bids me framt. 

Fills earth as music Alls a shell 
Nature may or may not be fithomible but 
surely it is still unfathomed and we are among 
the heretics who think that of some of its depths 
not reached by the scientiAc dredge we get an 
inkling by the med um of disciplined feeling Mr 
Huxley makes his contribution a pcrfectlv clear 
eyed one and we do not agree more than a verv 
little with the mood of the last poem The I and 
of Might Have Been portioned with felicitv 
though that mood be The author has gone much 
further than that 

Mechanism Life and I ersonalit\ In Fxamina 
tion of the Mechanistic Theory of Life and 
Mind By Dr J S Haldane Second eilition 
Pp vu+152 (London John Murray 1921) 
6r net 

The new edition of Dr Haldane s little work is 
substantially the same so far as subject matter 
is concerned as the Brst edition which was re 
viewed in Natl re for October 22 1914 It is in 
the fourth lecture on personahtv that the roam 
changes have been made The whole (^apter has 
been recast and some additional matter inserted 
with the object of bringing home to the reader 
more certainly the meaning of this admittedly 
difficult subject 
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{Tht Editor doot not hold httmtlf tesponatble for 
o^mons exfrtised by his eorrospondtnii Neither 
can he unaertake to return or to correspond with 
the tenters of rejected manutcrtpis intended for 
this or any other part of Naturk No notice ts 
taken of anonymous communtcatton* ] 


I OewrrMiM *1 Avrtra m the South of 


SbVERAL observers have from tune to time reported 
that the green auroral line (A 5578) is commonly 
observable in the sky at night I nave often tried to 
see It mvself with various instrumental arrangements 
but without success Slipher, however (Aitrophyi 
Journ 1919), succeeded in photographing the line on 
every clear night that he tried He worked it tl 
Lowell Observitors ( ilifornia as far south as is 
3 S“ N 

Stimulated b> his results I have sutteeded 
photographing the line on many nights for the pi 
month 1 M not ilwavs get it and one of the 
failures has been on a fairlv clear night On the 
other hand manv of the successes luve been on 
cloudy though not of course extremely dirk ni|,hts 
^t the present time sun spot minimum is much 
neircr than during Slipher s experiments ind for 
this and other r« isons 1 im inclined to think thit I 
have been dealing with fiintir auroras thin he did 
Success has been due in the main to tht ust of 
Mirion s new iso record plates which an ven 
sensitive in just the soectril region which is nttdcd 
The progrimmi in view is a svstimatu compinscn 
of the luroril inUnsitv with sun spots ml mignitii 
disturbinces mil ilso i compinson of its inttnsities 
in different locilitHs m («rt it Bri» im ami elsewhere 
So far as I hive been ible to kirn the luioril spec 
trum his not previously bttn photogriphed in this 
country * Rwinoii 

Terling Plici Withini hssex Mirih 21 


Mwwt Bvaraat 

Av important event which will idd gre itiv to our 
knowledge of phvsicil geography as will as of ill 
branches of science has tome to pass The permit 
Sion of the Dalai Limi has been obtiined to our 
entry into Tibet hor this we hive to than! Sir 
hrancis Younghusband for his oarlv love of travel 
whuh took him through so manv miles of elevated 
wastes in Central Asia culminating in his prei>ent 
influence the result of a successful military expedi 
tion and the mesence to-dav of a Political Officer 
in I hasa, Mr Bril 

The president of the Royal Geographical Society 
(Geographical Journal Febniary, p 73) after sum 
ming up what has to be done in the countrj, savs 
Our gec^raphy of it must be complete ” he could 
not siy more than he did in these few words 

The changed conditions at once opened up the 
possibility of knowing more of the highest oeak in 
the world Mount Everest the surrounding topo 
graph! the best wav to it and, lastiv whit will be 
possible on its (links After all, the supreme advance 
and gain are centred upon the survey of Tibet if 
this can be extended at any point on the thousand 
miles or so between Kashmir territory and Assam 
through Rudok (kirtok, Hundes, the northern boun- 
dary of Nepal, Sikkim, Bhutan, Aka, etc , our sue 
cessors mav in time look forward to the po^^esston 
of maps of the whole Himalayan diatn including 
Its northern side Another great advance wdl be to 
NO 2683, VOL 107] 


*57 


master the. secrets of it« internal strueLure and to 
extend what we it jireseiit know of Himalayan 
geology to where so few with the nettssar) know 
ledge have as }tt penetrated 

In thinking of a vast Lountrv om is led to dream 
and in the making of this grt it map my thoughts 
tdl me thit the XibeUns can be employed Iheir 
aitistic ibilities are great irt they have practised for 
centuries Almost alone imong (he Asiatics 1 have 
known they e in use a map intelligently , they would 
soon exicl in surveying When I taunht a few Lama 
draughtsmen perspective they were delighted Thus 
I am led to contempi ite 1 br inch office of the Indian 
Survey Department at Lhasa, for instruction there 
would be tetter for many reasons than in India 

Ihc Duke of the Vbruzri s expedition to the 
Mustakh glatiers has been taken is a model for 
the prisent one yet it must not be foi gotten that all 
the conditions are different In the former case the 
eounlTj W1S known it w is in a native Stitc under 
the control of the Indim Government and not far 
distmt from 1 well jiopulited distrut with 1 sufficient 
supjgy of food It did not mitter how many I uro 
peans were attached to it i( w is cimed out 
luxuriously and it gre it expense so ixpensive was 
It that 1 feir these* great expeditions will render future 
travel ewer the same ground almost impossible fur 
the ordinary explorer 

For this first twlvanee into libet I would liave pre 
fnred myself and taken for 1 model, the work of 
Sir Aurcl Stem His to^graphy (the work of two 
native surveyors) of the kuenlun range etc is ex 
crilent and surveyors with similar training would 
lie the fitii t I cn in 1 ibcl It is unfortunate that tin 
n it ve surveyors im client re illy splendid men is 
some of them are have not the educ ilion ind know 
ledge to observe ind write on th iiuntiy they map, 
but wc cannot have perfection 

In 1 rerint article on Mount 1 venst m the 
Surrey Advertiser 1 siid Of this 1 im convinced 
the sm illcr the piriv and the less fuss made about 
It the better 1 his is truer now than when it w is 
first written From what I read in the papers and 
from 1 ciriular from the president of the Alpine Club 
the size of thi pnrtv is indicate 1 and its growth 
IS fist — five ind i doctor To this his to be added 
tht suivev party 

V great deal has since been publishtd from vinous 
sources regarding whit has to be done before Mount 
Everest is reached it is mostly imaginative for wc 
know re dlv nothing h ivmg so litti to guide us \o 
note IS known thin I knew when 1 left the top of 
the Semhal 1 ngonometra il Station Darjeeling m 
Dtccmbtr 1X63 I hid been eximmmg the positi m 
of Mount Everest fir iwiv on the west ind this with 
a surveyor’s eye noting the points and jieaks to bi 
visited and thi general he of the ground I have 1 
vivid recollcitlon of it all remains the same and 
18 common knowle^e The best authorities at 
present are Ryder Younghusband, and Bruce for 
they hive seen the Everest miss at shorter distances 
Darjeeling is now the terminus of a railway a few 
hours luii from Cil utn This fait much ifficts in 
expedition starting from it which is well set forth bv 
It Col C How lid Burv in the Geographt al Journal 
for Februiiv p 12 1 Still some things have not 
iltered and I can confine mvself to whit I would have 
done so many years ago had I been deputed to survey 
the head watirs of the Arun River — of course, with 
the Tibetans prepared to see me ind with priitical 
troubles absent as they are at present I would 
have worked precisely as I had done in the previous 
summer when I aurvewed the Pangkong Lake and 
the high country of Changchingmo (vide Prot Royal 
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Ueograph ^ , December, 1866) I would have pre^ 
cceded by the head of the ian bur River, with 
Hooker ub my guide — made the attempt, at any rate 
and failing in that route in Nepal tiittn that of the 
Doutvia I a and got on to the Arun drainage as soon 
as possible 1 would have gone preferably alone, 
with a very smill establishment of hillmen, Lepchas 
or Bhutias — men who know something of the 
lountrv ind of the habits of the people It is essential 
also to hive a man of position and rank with the 
party, success depends greatly on him 
1 \tould hive taken a very limited store of pre 
served food, trusting ns much as possible to the 
countn for ill supplies for my men and mvself 
Shetp are nlwavs procuribk on the Pangkong 1 
lived solely tn mutton and the few birds 1 snot At 
thit tintf I had m invaluable man as chuprasie and 
interpreter he hid come with me from I idak Born 
it Leh his fithii wis a Kashmiri merchant and his 
mothtr n I idiki He spoke Hindustani Punjabi 
ind libitm h Ind the nssurin i m 1 in inner of th 
Indnn with 1 I nowiedge of the religion and habits 
if hs motiKr s r lie Ills nligion Mohammed in 
sit lightlv upon him and hi was quite it home 
imong Buddhists 

The surytv worl tver i lirg am is ensv but 
some of it must It siilT particuhrly whcie the 
discint otf th( high plntiau lommimes Ihc 
accurnte h\ing of stitions m idvinie will necessitate 
going over much ground and tike timi for tngo 
nomitrii'il points are few Ihc bisc of mv work 11 
1863 would hi\e bein in Sikkim since all surveyed 
The present base is the frontier itself and 1 fancy 
I hrgi irta if this is 1 nown north of ( humbi It 
IS really onlv one mins wirk lo shoyv this 1 
put on rtci rd here how the topographv of the Kashmir 
territory was done md refer anyone interested to 
mv paper re id be fore the Rov al Geographical Sociitv 
on Januarv n 1864 with a m ip of Baltistnn attached 
This covers some 4000 square miles plant tabled in 
the summers of i860 and 1861— a most difficult, lofty 
and gl mated country entailing much climbing 
The Duke of the Abrurri had this map to guide 
him when he mode his expedition to the great Baltoro 
glacier This glacier I was fortunate to be the first 
European to see and follow up to the base of the 
second highest peak in the Himalayas and I was 
then within seventeen miles of the summit 
Having spent the best years of my life qn the Hum 
lavas or in sight of them and collected and written 
on the fossil and recent fauna I naturally take a 
deep interest in the exploration of Tibet which now 
seems possible I should be sorrv to see any difficulty 
arise political or otherwise 
We arc living in an extrwagant age Nothing ap 
parentlv can be done except on a vast scale , more is 
spent than need be The sire of the expedition mav 
frighten the Tibetans and lead to difficulties as it did 
before when another large expedition was to have 
entered the country H H Godwin Austen 

Vorc Godaiming Surrey March 16 


Molawihir Sue and Range ef Meleeiitar Attraetnne m 
Sokitiene 

The dimensions of a molecule of starch according 
to the estimate of I obrv do Bruvn are of the order of 
40 Angstrom units Protein molecules containing 
sulphur in the form of a evstine group if that sulphur 
amounts only to i per cent as is commonly the case 
must have a molecular weight of not less than 6ono, 
and in the case of hsmoglohm as is familiar the 
percentage of iron ooints to a molecular weight nearly 
three times this yalue The dimensions of protein 
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molecules are probably, therefore, of the same order 
an thoia! of the starch molecule 

Ihe radius of ih^ sphere of molecular attractions is 
ilso Lommonly estimated at 50 \ngstrom units Ihis 
means that in a solution uf i substance the mulccuki, 
of which are of the size attributed to the molecules of 
starch and in my proteins, a molecule of the solute 
will I eep the molecules of the solyent on opposite 
sidis of It at such a distance from each other as to 
be just out of range of t ich other s influence The 
molecules of the solvent at its surface must tend to 
bihavt as if they were in a free surface of the solvent 
ficed by the solute — thit is to sav, they will be sub- 
ject to internal pressure the resultant of whiih will 
ict in a lini normal to the surface tending to draw 
them iw ly from it Supposing that the molecules are 
spherical ind that a sphere rcorcsentmg one of them 
has IS Its diameter the radius SC (hig 1) tf the 
sphere of moleculir itiraction about a molecule of 
solvent at Its surface at C if 1 jilane bisecting this 
sphere of attnitiin be drawn tangential to the mile 
cule of solute through the lim \B which pisses 
through the molecule of solvent at the point C then 
the hemisphere \I B is the space w ithin which other 
inol rules of solvent arc all free to f\ert their attrac 
tion upon C the resultant being a force ailing in the 
direction n s wouH hi the lase were it in i plane 



fill 1 f i. 


surface of the siUent ihc other licmisphirc \SB is 
iKcupiid as lu one quarter of its volume by the mole- 
cule of solute and the remaining thru quarters is 
si> disposed that the resultant of thi attractions 
iverted bv the moicculis of solvent in it which acts 
in the direction CS is a fraction much smaller thin 
three quarters of the opposite force aiting in the dim 
tion CC and therefore thi sum of the two opposing 
forces IS a considerable force in ihi direction ( I , 
much greater than onc-quarter of the internal pressure 
of a moleiule in a plane surface of the solvent in the 
ease of water, therefore, more than a^oo atmospheres 

If the diameter of the molecule of solute were but 
half that attributed to the molecule of starch its 
volume would be reduced to one eighth of that in the 
case presented in Fig i and the fraction of the hemi 
suhere \SB which it would occupy would be one- 
tnirty second instead of one quarter The force acting 
in the direction C S would beiorr spondmgly increased, 
and the resultant of this and its opponent would be a 
force in the direction CL merely somewh it more than 
one thirty -second of the internal pressure on a mole- 
cule in a plane surface 

In the case of a molecule of the sire iltnbuted bv 
Nernst to a molecule of carbon dioxide little more 
than one-twentieth of that of a molecule of starch, 
the fraction of the hemispherical space ASB which 
It would occupy would be about 1/33000 and the 
force tending to remove a molecule of solvent from 
its surface would be about eight thousand times 
smaller than that acting on solvent molecules in con- 
tact with a molecule of starch, and something of the 
order of 1/33000 of the internal pressure in a frt 
plane surface 
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If, on the other hand, a susipendcd partule of 
dimension!) double that of a molecule of starch be 
considered, the fraction of the htmisjihcre AhBfbig 3) 
>\hiLh \\uuld be occupied by the suspended particle 
vcould be li\e-ciyhths, and vcould include all that pait 
uf it tsherc any elTectise component m the directicHt 
CS could bc_de\cloped, su that the resultant acting 
un a molecule of the surioundmg liquid at C m this 
c.isi' would be consideiabli more, than fit (.-eighths of 
the full internal pressure at a plane surface. 

From such considerations it is clear that m passing 
from moletules of the dimensions estimated for those 
that giie true solutions to molecubs of the si/c that 
IS (ump.itiblc unit with (olloidat solution, if the rela- 
tion between these dimensions and the radius of the 
sphere of moIcculMr attraction is such as has been 
presented, a tert gre.it iliangf in the behaviour of a 
sohent such as ttahr must he obseived ("onsidfring 
onh, as has been done in this letter, the relations 
lictwecn the molecules of soltent, the force tending 
to withdraw these molecules from the surface of 
molecules of solute will be found to increase eight- 
thousandfold. 'I he IniKc molecules must be far mure 
unsmblv dispel sed than the small. As soon as the\ 
come within .i distant e of each other which is less 
than the radius of attrnc'tion for the solvent, thev 
will be foreed together bi the internal pressiue of the 
sohent 

The forie tending to remoie ,i nioloiule of sohent 
from the suihiie of a paiticle loo m diameler>J 
=75 P*'f "If of the internal pressure at a plane 
surface; a starch molecule 50 A in dt.imctcr>J 
sa}=33 iiei rent ; a molecule 2^ A in diameter>i/j2 
snt=s P''*" ‘‘"1* : •' molecule 25 A. in dia- 

meter>t/ J2000 s,'ii-ooo5 per cent 

In this consideration of the renditions obtaining in 
solutions no aceount nhciouslv h.is been taken of anv 
fnices esiept those in plas between the molecules of 
solvent The supposition of such forces carries with 
it the supposition" also of similai forces acting between 
molecules of solute, and especiaUc. too, between thc'm 
and the molecules of solsent \Vhen there is no at- 
traction bcHwein solute and solvent, even the small 
residuum of unbalanced intern.nl pressure which a 
particle leaves free to art on the molecules of the 
dispersing medium when its dimensions are as small 
as those assigned to the molecule of carbon dioxide 
must result in its joining up with others of its kind — 
in fact, in its being insoluble. The difficultv that 
such considerations taken bi themselves leave un- 
touched is the difference between the finite degrees of 
solubilitv perutiar to cacli kind of substance rap.iblc 
of dissolving in a solvent J. B. LFimrs. 

The llniversitv, Sheffield. 


Ooeanop«ptiio ReMaroh in th« BriOtli Empire. 

is the inteiesling leading article in Naturf of 
•March in, and in the discussion which preceded it, 
one method of conducting oceanographic research 
appears to have been practically ignored. Wc mean 
its encouragement in permanent institutiems and by 
continued marine surveys in the diverse parts of the 
British Empire. You have rightiv laid stress on the 
importance of intensive study in p.irticular localities, 
but wc doubt whether research of the kind can be 
carried out in a satisfactorv manner bv parties de- 
tached for limited periods of time from an expedition 
of World-Wide scope. There is nothing that has struck 
us more in our own work on the Indian seas and 
lagoons than the Importance of returning again and 
again to the same plac* to investigate special 
problems. For example, in the investigation of the 
fauna of the Chilka Lake, a small offshoot of the 
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Bay of Bengal, now being completed by the Zoo- 
logical Survey of India, the true character of the fauna 
IS being elucidated only by returning year after year 
and month after month to the same hunting-grounds ; 
.Hid it IS not only the fauna tu w hich this applies, for 
wc find that the hydrugr.iphy also must be studied 
again and again in years of dilTirent climatic condi- 
ttons and at all seasons 'Ihe Chilka Lake is onlv a 
minute, almost isolated, fragment of the ocean, but 
in ordei to obtain a solid basis fur the working out 
of any ch < anogr.iphic problem recurrence is necessary , 
not only because conditions change from time to time 
— and in many jiarts of the ok. in lhe\ ihange, so far 
as we know, veiv jiltli — l>ut also beuiuse detailed 
vvoik on results obtained in the field inevitablv opens 
new vistas, suggests unsuspected sources of error, and 
reveals paths that ought to be followed out 

We would suggest, therefore, the possibility of 
giving further encour.igi ment to local oceanographio 
invcstigations Such invcstig.itions have hitherto been 
very largely, though bv no means exclusivclv, of a 
f.nunistic nature; for example, Dr. Gilchrist’s work 
on the se.is of Africa, that of the Australian Fisheries 
r>cpartmpnt, and last, but not least, that of the 
R l.M S. Invc'.tigator in Indian seas. There is no 
reason, however, exiept the lack of physicists, to use 
Ihe term in a lirond sense, wh\ this should be so, and 
oien looiogy, not lo mention botany, still offers an 
unlimited scope for oceanographers. War has inter- 
fered with Ihe woik of the Investigator, but we have 
every reason to hope that her sciertific researches will 
shortly be resumed under londilions more satisfnctoii 
th.in ever before, and that for .ni least one month 
every vear the woik of the ship will be devoted to 
piirelv scientific research. The Madras Fisheries 
Department .dreadv possesses a small marine labora- 
tory in the Gulf of Mannar, and we hope that the 
Zoological Survey of India will shortly be in a position 
to open a laiger oni‘ in the .\ndnman Islands, the 
seas round which, pcrii.ips, offer as gocxl-«ppor- 
tunities for oceanographic investigations of all kinds 
as anv seas in the world The interest of the Govern- 
ment of India in work of the kind is proved bv the 
fact that the post of Surgeon-Naturalist to the Marine 
.Survev of India has been in existence since 1875. 
.Shortiv before Ihe war the trustees of the Indian 
Museum, with the approval of the Government, con- 
suited the leading marine biologists throughout the 
world as to the .ndvisahililv of granting increased 
facilities to the Suigeon-N.ctiiinlist, and the Govern- 
ment an eptecl the pi.nrtunllv un.nnimnus verdict of 
the experts bv voting additional grants, etc It has 
onlv been the war that has interfered with its 
e'enerous propos.nis We aie not acquainted with 
details .ns to the encoiii age ment given to occano- 
gr.nphir research in the Dominions, but the instances 
we hav'C .nirendv cited arc sufficient to prove that it 
has not entirilv Kicked svmpaihy, even if only from 
a strictly practical point of view. 

Would it not. perh.nns, he more feasible to approach 
the different Governments of the British Empire, 
which .nbiits on the sens of all the world, to organise, 
with the .lid of the experts in their emplovment, 
sep.nrate but co-ordinate research rather than to 
attempt to set on foot n single colossal expedition 
the cost of which is admitted at present to be pro- 
hibitive. while its eourse could not be permanent, or. 
indeed, extend for more than a romparativelv few' 
years’ 

N. Annandaif. 

Director. Zoological Survev of India. 

R. B. Srvmovr Skwrll, 

.Surgeon-Naturalist to the Marine Survev 
of Tndia. 

RovnI .Societies* Club, St. James's Street. 
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The SewiMI of OietMt Qm ire 

With refertnce to the letter of !• other Schaffers 
in NATtRU ot March to it is certainly a fact that 
souiidb from moderate di!>tance>> arc heard most plainly 
when there is a wind reversal at a moderate height 
and wrhen the upper w'lnd comes from the same direc- 
tion as the souiM \t this place the sound of faring 
off the east end of the Isle of Wight is heard best 
when a south wind is blowing over a light wind 
from some other quarter \s regards conditions 
when the sound of gun tire from the hront was 
h^d in this country 1 do not altogether agree with 
what Father Schaffers writes He says that sound 
waves art bent upwards when temperatures are 
diminishing and the strength of a head wind is in- 
creasing with altitude 1 he former is at its maximum 
efficiency in summer when there is a steep gradient 
over the surface of the earth the other is nearly 
always a characteristic of air flows since, is a rule 
friction against the soil retards the lower strata 

bather Schaffers goes on to sav that temperature 
mversions at moderate heights are rare in summer 
and that at all seasons a wind between south west 
and north-west — that is, a head wind for sounds 
coming towards this country from Flanders — generally 
occupies the whole height of the troposphere But 
with antityclonic weather and with easterly surface 
winds these conditions ire not always realised and 
I am under the impression that it was chiefly in such 
weather that the sounds were best heard There are 
certainly many occisions when the temperature 
gradient is very slight in clear anticyclonic weather, 
and in in easterly wind there is often i sharp increase 
of velocity up to i km or a km before my decrease 
Cakes place Moreover it often happens in summer 
ind in other seasons, that no westerly wind is met 
with at any height up to the top of the tropo 
sphere 

There are therefore it seems to me many occa- 
sions when a sound wave might be refracted down 
wards bv an easterlv wind and reach the surface a 
considerable way to the west of the source Sound 
waves that went up at a fairly high angle might get 
through the strongest part of the easterh wind and 
never reach the surface but those which went up 
at a less angle would be refracted and never get 
through the easterly wind I am inclined to think that 
any cause which occurs to make sounds to be heard 
at great distances must operite fairly low down in 
the atmosphere if the waves went 1 1 a great height 
before being bent down the sounds would seem to 
come from high up whereas mv experience was that 
thev seemed to come from somewhere near the 
hwizon If this is the experience of others it should 
rule out the hvdrogen-atmospbcrc theorv a sound rav 
which went up to loo km sav and wss thence 
refracted down to the surface st s distance of aoo km 
from the source would come down it an ancle of 4s® 
and such sounds would hive been attributed bv 
ordmsrv observers during the wsr to some aerial 
fighting 

Ihe question of the propagation of sound-waves In 
the atmosphere has been very fully dealt with by Mr 
S Fujiwhara (Bulletin of the Central Meteorological 
Obsercatorv of Jaoan \ol 11 Nos 1 and 4) Mr 
Fujiwharn maintains that the abnormal pro^gation 
of sounds to great distances, silent r^ioni, and 
regions of double audibilitv depend on the wind struc. 
ture of the atmosphere and that sound w aves mav be 
reflected in certain conditions of a heterogeneous wbd 
structure He has taken certain cases ot wind struc- 
ture revealed by pilot balloon ascents at Oitcham and 
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has calculated theoretically the regions of audibility 
which should be found under the conditions existing 
at the time, he finds that these agree fairlv wen 
with the size and shape of the areas of audibihtv of 
explosions of the volcano of Asamayama He also 
maintains that the wind structure of the atmosphere 
at the time of an explosion may be deduced from the 
ireas of audibility * 

C J P Cave 

Ditihim Park Pctcrsfield March 21 


Sound TraiMiHitted tfarougb Barth 

1 IIP kiterit from Mr C C irus-Wilson and Dr 
t hrrl s Divison m Naiurp of March 24 prompt me 
to give the following experience 

In June, 1^3, I was trekking towards the Victoria 
I alls On the night before irrivnl we outspanned 
some twelve miles to the south and on retiring to rest 
tn the bare ground 1 bceami iware of a curious, 
rhjthmic sound quite distinct when my eir was 
pressed against the soil I told my two brothers 
who found they also could hear the pulsation and 
one of them suggested thit it must be due to the 
booming of the distant cataract 

To me the most inti resting point is not that the 
sound was transmitted b\ the earth but that it was 
transformed into rhvthmic vibr ition— very different 
from the constant roar i no hiars when close to the 
Falls Some process if inltrfcrcntc would seem to 
occur and give rise to this result 

Regikaid G Durram 
R osetree Marlborough March 26 


X-rayt wid their Phyeiologioal Effeoto 

liiE death of my brother Dr Ironside Bruce, from 
a hitherto unsuspected danger m the use of X-ravs 
by medical men for purposes of treatment and 
diagnosis has an aspect other than its personal or 
medical one 1 only write to Nature because I feel 
impelled to address an appeal to workers on the purelv 
physical research problems connected with a rays 
1 suggest that there is a need for closer association 
between the latter and medical men practising radio- 
logy The advance m medical knowledge which the 
\-rav has rendered possible has been immense 
and it IS becoming praituallv indispensable in the 
dugnosis of disease But it is now clear that its 
use by pr tctitioners may be curtailed unless tome 
more effective measures of protection for radiologists 
can be devised 

On many occasions mv late brother expressed to 
me his diffiiultv in obtaining precise physical know 
ledge beanng on the nature of the rays and their 
effects on human tissues Not manv days tefore his 
death he returned to this subject and said that if he 
recovered he would devote his life to reseirch on pro- 
tettive measures If a layman might venture an 
opimon it would be that m^iral men generall} can- 
not be expected to conduct research on the methods 
of prqJuction of the rivs or on the exact nature of 
the various kinds of rays produced bv different forms 
of apparatus On the othtr hand phvsicists are not 
ordinanlv competent to investigate the purelv 
biological effects of the ravs Hitherto medical 
men have been lulled into security bv the belief 
that the onh injury to be feared was dermatitis, 
which they believe is laused bv rays of low 

penetration * and are probablv stopped even 
bv ordinary clothing materials Again thev believe 
that protective senens of lead glass afford full pro. 
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tection. We may now doubt whether they do, at any 
rate in some circumstances. 

In the interests, therefore, not only of radiologists, 
but also of suffering humanity which any curtailment 
of the facilities fur X-ray treatment will affect, I 
appeal for an organised effort on the part of physicists 
and biologists m coUaboralion to institute research 
into the effect of X-rays on living tissues. 1 have 
sufficient confidence in science to feel that, as a 
result, methods will be devised which, while pre- 
serving the usefulness of the rays for medical pur- 
poses, will guard the devoted band of practitioners 
against the tragic risk which now stands revealed. 
1 feel that in making this appeal 1 am discharging 
a duty imposed upon me by my brother 

March 25. 

Sinc(> the above was written I have learned 
that some months ago sti'ps were taken by the 
Medical Research Council to organise research 
on the action of radio-active rays on living tissues. 
With this work prominent physicists will be asso- 
ciated. I am confident that this collaboration will be 
productive of good results, and I am glad to know 
that the appeal I ventured to make had already been 
.answered A. B. Bruce. 

M.arth 20. 


Qraantand in Europe. 

During the present month a new light has been 
thrown upon the Aberdeen kayak (skin-canoe) referred 
to in Nature of January^ 13, p. 648. Fresh informa- 
tion upon this subject is* found in a diary of a tour 
through Scotland in 1760 by the Rev. Francis Gastrcll 
(born 1707; M.A. Oxon. 1728), son of a Bishop of 
Chester, and owner— by purchase in 1753— of New 
Place, Stratford-on-.\von. His diary is now pre- 
served in the Shakespeare Museum at Stratford. In 
a paper rend on March 10 before the Folinburgh 
Bibliographical Society Mr. James Sinton* quotra 
Gnstrcll’s statement that when visiting King’s College 
('hapcl. Old Aberdeen, on October 12, 1760, he there 
saw "a Canoo about seven yards long by two feet 
wide whfich] about thirty-two’ years since was driven 
into the Don with a man in it who was all over hairy 
& spoke a language whfich | no person there could 
interpret ; he lived but three days, tho all possible care 
was taken to recover him.” This canoe is now In 
(he anthropological museum at Marischal College, 
-Aberdeen. Its exact length is 17 ft q in., its greatest 
breadth being scarcelv 18 in. and its weight 34 1b 
Francis Douglas, who saw It in or about the year 
1782, describes it as “a canoe taken at sea, with an 
Indian man in it, about the beginning of this cen- 
tury. He was brought alive to Aoerdeen, but died 
soon after his arrival, and could give no account of 
hlmsdlf." 

These two statements do not coincide, but there can 
lie little doubt that they relate to the same Individual 
The hairiness of which Gastrell speaks suggests a 
non-Mongolian tvpe, but it might onlv mean an imper- 
fect recollection of the fur hood, shirt, and breeches 
worn by kavak-men. A similar canoe, captured in 
Orkney waters, and preserved In Edinburgh in i6q6, 
had with It “ the shirt of the barbarous man that was 
in the boat." Dr. James Wall.-ice (F.R.S. Ia>nd ). 
writing in 1700. savs that “there is another of their 
boats in the Church of Burra in Orkney.” In the 
same year the Rev. John Brand states that such 
canoes and canoe-men were then frequently seen upon 
the coasts of Orkney, “as one about a year ago on 
Stronsav, and another within these few montha on 
Westrav— a t'entleman with many others in the Isle 
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looking on him nigh to the shore, — but when 
any endeavour to apprehend them they flee away 
most swiftly.” David MacRitchie. 

4 Archibald Place, Edinburgh, March 21. 


Tho Peltiar Effect and Low-temperature Reeeareh. 

WiiH further reference to the suggestions of Mr. 
C.impbeit bwintun and bir Oliver Lodge contained in 
Naiuke of March 10 and 17 that the Pidtier effect 
may disappear at a ver> low tcmper.iture, this appears 
very improbable from the fact that, as long agf> 
pointed out by myself, there is a lontinuous transi- 
tion between metals and non-metals, and this dis- 
tinction between them does not vanish at low tem- 
perature's. Consequently, pairs of elements must 
always exist with clectrothermic differences. The 
nearly “perfect” metal may become a “perfect” 
conductor of heat and electricity, and the nearly 
“ perfect ” non-metal may become a “ perfei t ” non- 
conductor at low enough temperatures, but the inter- 
mediately graded elements would become neither 
lierfect conductors nor absolute non-conductors, but 
would behave much like certain elements at ordinary 
temperatures. The periodic law would enable 
physicists to predict almost with certainty which 
elements woulff exhibit the desired effect best at low 
temperatures. 

It may repay physuists who intend to study these 
effects to look up papers written by me many years 
ago, e.g. “ Some Remarks on the Conn *ction between 
Metals and Non-Metals,” etc , which occur In the 
Chemical News during the years 1003, iqo4, and 1905. 
-Mso my book “Rese.nrrhcs on the Affinities of the 
Elements and on the Causes of the Chemical Simi- 
laritv of Elements and Compounds” (1905). I have 
b^n hoping for the opportunity of revising the latter 
and bringing it up to date, but unfortunately have 
always been overwhelmed with technical work. 

Geoffrey Martin. 

loo Corporation Street, Mancncster, 

March 22. 


Ralathrtty ud tfct Vdoeity of Light 

The great interest of Mr. Jeans’s letter on this 
subject in Nature of March 10 is, I think, sufficient 
justification for my letter by which it was evoked. 

The argument used bv Mr. Jeans to support the 
proposition that it can be shown that both on the 
outward and on the inward journey light travels with 
the same 1 onslant velocity is, to me, difficult to follow 
Majorana's experiments deal respectively with a 
source and a reflecting mirror moving relatively to 
the observer, whereas in the Michelson-Moriey experi- 
ment both are at rest with the observer. I cannot 
then see the bearing of Majorana’s results upw the 
question whether P and a remain unchanged in th* 
case given by Mr Jeans 

I am sorry I misunderstood tho words used by Mr 
Jeans in his article in Nature of February 17 to 
imply a belief in the possibility of measuring the 
velocity of light in a unidirci tional course, it appears 
to me, however, that the truth of this proposition Is 
Involved in the affirmation of the proposition referred 
to in the paragraph above; fqf the mean velocity of 
light on its outward and return joumevs after reflec- 
tion from a mirror can be measured. If also its con- 
stancy outwardly and inwardly can be affirmed, does 
it not follow that the velocity on a unidirectional 
course becomes known, contrary to the principle of 
relativity? C. O Bartrum. 

3a Willoughby Road, Hampstead, March ij. 
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Stellar Magnitudes and their Determination 

By H Sienckr Jonbs, Chief Assistant, The Royal Observatory Greenwich 
1 — Apparent Magnitudes (a) Visual 


T he magnitude of a star as determined by 
direct astronomical observation is a measure 
of its apparent brightness on a scale which has 
been precisely defined only within recent years 
Hipparchus was so far as is known the first to 
assign magnitudes to the stars, and his results 
have been preserved for us by Ptolemy in the 
Almagest Ihe classification of Hippar^us was 
a crude one, the stars being divided into six 
classes, all the brightest stars being assigned to 
the 1st magnitude and all those only just visible 
to the naked eye to the 6th Ptolemy extended 
the classification by recogmsing the gradation in 
brightness between the stars in a given class this 
gradation being indicated by the words 
and Aoito’mi' used to denote that a star was 
brighter or fainter than the average star of its 
class Ptolemy s estimations were adopted 
almost universally until the time of Sir William 
Herschel, who developed a plan for representing 
various degrees of difference in brightness between 
stars by the use of arbitrary symbols and made 
observations of the magnitudes of nearly three 
thousand stars It was not until Argclander 
carried out the great project of the Bonn Durch 
musterung (18^3 onwards) that magnitudes were 
first estimated to tenths and even in this great 
work the scale adopted though made to corre 
spond fairly closely with the then existing scales 
was an arbitrary snd not n uniform one 
Sir John Herschel was the first to attempt to 
formulate t numeric-U relationsh p between the 
apparent brightnesses of stars of successive mag 
nitudes and he concluded that the best repre 
sentation was afforded b> a relationship accord 
mg to which a decrease in light in geometrical 
progression corresponds to an increase in magni 
tude in arithmetical progression He also esti 
mated that the actual ratio of the light of a star 
of the 1st magnitude to one of the 6th is at 
least loo I Herschel s conclusion is in accord 
ance with a psycho physical law enunciated by 
Fechner that as a stimulus increases in geo 
metrical progression the sensation produced by it 
increases in arithmetical progression the law 
being departed from however in the case of very 
intense or very weak stimuli According to this 
law, if Im denotes the apparent brightness of a 
star of magnitude m then Im-i-ikm ~ 
where fe is a constant which is called the light 
ratio * 

Using this relationship the value of fe {or logfe) 
corresponding to varftus earlv senes of magnitude 
determinations after standardisation by various 
photometric devices can be found These show 
a somewhat wide variation around a mean of about 
o 40 for log fe Thus a few values are — 
Herschel 0407 \rge 1 ander 0431 

Struve 0383 Groombndge o^ 
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Ihe values are not, in general constont within 
any given series Ihus for the Bonn Durch 
musterung of Argelander we have — 

For magnitudes 3 to s o 39 

5 to 6 030 

6 to 7 o 39 

7 to 8 0 39 

St0 9 044 

It was therefore suggested by Pogson that 
the value o 40 for log fe should be d^nitely adopted 
as a basis for accurate photometric determinations 
of magnitude Ihis value is in sufficiently close 
agreement with the values derived from the older 
series of determinations to ensure that the magni 
tudes derived on this basis will not deviate greatly 
from the older estimates Owing to the convent 
ence of this figure all modern photometry has 
been based on this convention which assigns a 
value to fe of 3 51a The convenience of the 
bgure IS due to the facility with which it enables 
estimates of brightness to be transformed int> 
magnitude differences (A ;i = 3 5 log Im / iM+am 
In the case of two stars one of which is 100 times 
as bright as the other we then 1 ve Am 3 mag 
iitude exactly n accirdin c nth Sir J 1 
Herschel s estimate 

Having adopted this convent on it becomis 
necessary before a magnitude can be assigned 
to any star to fix the zero from which the magni 
tudes are to be estimated it being agreed that 
the scale shall be continued in both direction 
stirs brighter than i stir of the ist magnitude 
being assigned rero or negative magnitudes The 
use of the term negative magnitude ma> be 
misleading to those who ire not astronomers but 
the conception is a useful one if the scale of m g 
nitude IS to be considered — as theoretically it mi st 
be considered — capable of infinite extension at 
each end It has the further advantage of not 
causing a break with the old estabhshed conven 
tion that the brighter the star the smaller (olge 
bran ally) is the quantity denoting its magnitude 
It IS convenient so to choose the zero that the 
modern prease photometric magnitudes shall 
agree as closely as possible with the older values 
which we have seen also corresponded closely with 
a value of 04 for the logarithm of the light rati j 
In actual practice the zero has been fixed some 
what indirectly in the extensive visual photo 
metric work earned out at the Harvard Observe 
tory all the stars were compared with the Pole 
star for which a provisional magnitude was 
assumed Thus differences of magnitude only 
were determined All the magnitudes were finally 
increased by a quantity so chosen that the mean 
of the magnitudes deduced for 100 circumpolar 
stars between the and and 6th magnitudes agreed 
with the corresponding mean of the values as 
signed in the Bonn Durchmusterung In the 
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photometric Durchmusterung of Muller and Kempf 
at Potsdam the zero was chosen so that the mean 
magnitude of 144 selected fundamental stars north 
of the equator, between magnitudes 4 and 7, 
should agree with the corresponding value in the 
Bonn Dunhinustcrung I he systems «f mng 
mtudes derived m these two investigations are not 
in absolute accordant e is will be seen later 
I or the accurate dt termination of visual migni 
tudes, some form of photometer is necessary I hi 
two types which have provided the best results 
are the /ollner photometer ind the meridian 
photometer of Pickering The former is illustrated 
in Fig I the print iplt of the instrument consist 
ing in the formation of two images in the focal 
plane of the telescope one being the image of the 
star under observation and thi other that of an 
artificial star the brightness of which can be varied 
and brought into cqu ihtt w ith tbnt of the rcnl 
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Star Ihe light from i standard lamp, giving a 
constant illumination passes through a pin hole in 
a diaphragm 0, holes of different sizes ^ing used 
to simulate stars of different magnitudes The 
divergence of the rays passing through the pin 
hole IS increased by a concave lens, tn, and it then 
passes suiccssivtl) through a polarismg Nicol, k, 
a thin quartz pi ilc I cut perpendicularlv to its 
optical axis, a second Nicol, t, and a third Nicol 
h The Nicol » and the quartz plate 1 arc fixed 
relatively to one another, but the Nicol k can be 
rotated, so varying the colour of the light falling 
on the third Nicol When the cxilour agrees as 
nearly as possible with that of the star under 
observation, k is clamped into position The Nicol 
h acts as an analyser, and the system {t, I, 1 is 
turned as a whole relatively to it in order to vary 
the brightness of the artificial star and bring it 
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into equality with that ot the real star The light 
then passes through a lens, /, which focusses it 
in the focal plane of the telescope, after reflection 
b> tht plane glass mirror ee , which forms two 
imagt s of the artificial star of nearly equal bright 
ness by light reflected from its front and back 
s 11 flees respectively, the former being somewhat 
the brighter of the two there are four positioiis 
I the lot iling system in which equality can be 
ibtaincd between the brighter of these images 
ind that of the star under observation, and the 
reading < orresponding to each is observed Some 
ibservcrs prefer to make the observation by ad- 
justing the brightness of the images of the artificial 
star so that the real star image is intermediate 
n brightness between the two images of the arti 
hcial star \s differences in brightness only are 
measured it is immaterial which procedure is 
idoptcd provided it is adhered to throughout A 
standard stir is then observed in a similar way 
It 1, Jj arc the mgles through which the polar 
ising system is turned in the two cases, from the 
position corr sponding to crossed N icols, then the 
ratio in brightness of the two stars is sin* I, sin* 1 „ 
ind therefore thtir difference in magnitude is 
•, log (sin Ii/sin I,) All the Potsdam observa 
tions were made with two photometers of this 
type though differing in some details from that 
illustrated here 144 fundamental stars were 
chosen which were combined into 433 pairs, and 
intercompartd m order aciuntely to determine 
their magnitudes I verv zone star was then 
umpired wilh an idjictnt fundamental star 

Ihc /ollner photomiter is convenient md atcu 
I itc in use Ihe loluur lompinsition reduits thi 
subjeitive errors of person ilitv which ire hable to 
icciir when two images of different colours are 
umpired 1 he colour match can be made much 
iiiori iieuntely however for yellow and red stars 
than lor white or ycllowish-white stars The pnn 
iptl objutnn raised igamst it is the employment 
)f an irtifiiiil star — not on thi ground of pos- 
sibk variitions in its mignitudi for there ire 
tvpcs of stindard lamps which give very constant 
illumination but owing to the fart that the image 
of the artifii 111 star m ly not be exactly similar to 
that of i real st ir under all conditions of seeing 
It is stated bv Muller that the tendency is to make 
bright stars too bright and flint stars too faint 
but pros idcd that the di iphragm or the aperture 
of the telescope is so chosen that the magnitude 
of the artificnl star does not differ greatly from 
that Ilf the star under observation, the errors pos 
sible on this account are very small One of the 
Potsdam photometers was provided with three 
object glasses which were used in conjunction with 
three diaphragms It was found best to use an 
aperture of 30-40 mm for stars of magnitudes a 
to 4, of 60-70 mm for stars of magnitudes 4 to 
6, and of 1 30-140 mm for stars of magnitudes 
6 to 8 

The meridian photometer devised bv Pickenng 
and used at the Harvard Observatory for the very 
extensive {riiotometnc work earned on there under 
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his direction, is illustrated in lig 3 It con 
sists of a horizontal telescope pointing to the 
west and provided with two similar objectives, 
A ind B, in front of which are placed right angled 
pnsms, C and D, which reflect the light from two 
stars into the telescope The prism D is used only 
for observing the Pole star and can be turned 
about two perpendicular axes by rods E and F 




rhe prism C can be turned around the axis of the 
telescope and its position read by a circle G, so 
that a star of any given declination can be ob 
served on the meridian there is also a slight 
adjustment for enabling it to be viewed for about 
oneHjuarter of an hour before or after meridian 
passage A double image prism, K, made of Ice 
land spar compensated by glass, is placed near 
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the focus of the objectives, and divides each pencil 
of light into two , the angles of the spar and glass 
prism are so adjusted that the two central pmicils 
(one ordinary and one extraordinary pemull are 
made to coincide and to pass nearly through the 
centre of the eyepiece L In this way errors which 
might result from having two emergent pupils or 
from the pencils passing through different parts 
of the eyepiece are avoided In front of the eye 
piece IS placed a Nicol, M, and an eye stop, N, 
cuts off the two outside pencils A graduated 
circle, O, IS attached to the eyepiece and Nicol, 
and the four jjositions of the Nicol are observed 
in which the two images are equal in brightness 
Since the beams from the two stars are polarised 
at right angles if 1 is the angle counted from the 
position where the image of Polaris disappears, 
then the ratio of the brightness of the star under 
comparison to that of Polaris is tan* I In taking 
the observations readings are obtained with the 
image of Polaris first on one side and then on the 
other side of the star This photometer is accurate 
in use, and has the advantage over the Zdllner 
type that similar images are compared It has 
several disadvantages the two stars are compared 
through different object glasses which cannot in 
general be interchanged Stars of low declination 
arc compared with a star at a very different alti 
tude, so that appreciable errors may occur on 
account of the variations to which the transparent^ 
of the atmosphere is liable, with the ZOllner 
photometer, on the other hand, a star can always 
be compared with another of about the same alti 
tude The optical combination also does not per 
mit of very good images, and there is no pro 
vision for matching the colours of the two images 
It IS also limited in its application to stars near 
the meridian At the time the Harvard observe 
tions were made the variation in brightness of 
Polaris had not been discovered After its dis 
covery, the variation was detected in the residuals, 
although its total range is quite small 

In another type of photometer which has been 
greatly used a neutral wedge of uniformly gradu 
ated absorption is employed, and the reading is 
taken of the position of the wedge when the star 
under observation just becomes invisible Owing 
to the strain on toe observer s eyes caused by 
these observations, which are liable to give rise 
to personal errors of variable amount, and to the 
impossibility of obtaining an absolutely neutral 
tinted wedge, this type of photometer does not 
give results of the same order of accuracy as the 
two described above 

Although the theory of the determination of 
visual magnitudes is very simple, there are many 
possible causes of error, mainly of a physiolttfical 
nature, ansmg from the necessary use of the 
human eye Most of these are more important 
when very faint stars or stars differing much in 
colour or brightness are observed, though in the 
ZdUner photometer difference in colour can be 
compensated to a certain extent Errors {Rising 
from the observation of stars near the threshold 
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of visibility should be avoided by reserving them 
for an instrument of larger aperture A few causes 
of error may be referred to briefly (i) The 
Purkinje phenomenon is well known , if two lights 
of different colours — say a red and a green — 
appear equally bright to the eyt then if the in 
tensity of each is increased in the same ratio the 
red will appear the brighter if reduced in the 
same ratio, the green will appear the brighter 
Thus the relative magnitudes of two stars of dif 
ferent colours depend upon the aperture and 
power with which they are observed (it) Con 
nected with this phenomenon is the difhculty of 
comparing the brightness of two stars when their 
colour IS different with any tvpe of photometer 
which does not compensate for colour differince 
Some observers will estimate a red star as rela 
tively much brighter than will other observers— 
errors of half a magnitude on this account are not 
at all uncommon Ihe use of a red screen has 
been suggested, but this and similar dev iccs intro 
duce the Purkinje phenomenon The most satis 
factory solution is to use the smallest aperture 
which gives no perceptible colour (in) Errors are 
possibly due to the two stars being observed on 
different parts of the retina two stars which 
appear equally bright when side by side will not 
in general appear so when one is a^ve the other 
It IS advisable alwavs to view the two stars side 
by side and then to interchange their positions 
(iv) There are various errors possible owing to 
vatying accommodation of the eve particularly 
when the colours of the two stars differ The 
observer should therefore be screened by a dark 
curtain, and all readings and settings performed 
by a second observer outside the curtain 

By the study of these and similar types of errors 
and the best means of avoiding them the influ 
ence of the human element h is been reduced as 
far as possible With these precautions the mag 
nitudes having been finally determined with the 
photometer, it is necessary to apply a correction 
for atmospheric absorption, which increases with 
increase of zenith distance Careful investigation 
has been made, both at Harvard and at Potsdam, 
of the amount of this correction at various alti 
tudes and the effects of differential atmospheric 
absorption have been allowed for with relatively 
small uncertainty But even after all precautions 
have been taken it is found that there remain 
systematic differences between different series of 
observations, and that these occur not only in the 
case of series made bv different observers and 
with different instruments but even between dif- 
ferent series made by the same observer with the 
same instrument In general, the errors are not 
latgfe, but they cannot m neglected in comparison 
W1& the accidental error deduced from the inner 
agreement between the observations in any one 
series The comparison of the brightness of two 
images in a photometer is a subjective one and 
it seems impossible altogether to eliminate errors 
In the observations at Potsdam every star was 
observed an equal number of tunes by the two 
observers in order to make the whole series inter- 
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consistent but another observer observing with 
the s ime photometer would probably obtain results 
differing systematic illy according to colour Dif 
ferent results are iKi obtained from different in 
struments Thus Muller and Kempf find from a 
comparison of the Revised Harvard Photometry 
with tht Harv ird Photomitry in which ^e 
observations were midi with diflerent photo 
meters tht following relative difleicicts between 
white lid vellow st irs ii the two senes — 


4 *-S o 10 

40-t) 001 

( 1-70 +005 

hainterthan "c +021 

Ihe Potsdam observations made with the dif 
ferent photometers were intcrcompared, and cor 
rections derived by which all the observations were 
reduced to a mein system The differences, in 
part were probably due to differences in the ab 
sorptions in the several object glasses used 

Ihc comparison between the final Potsdam 
results and the Harvard results reveals differences 
which ippear surprisingly large in view of the care 
devoted to the observations themselves The dif 
ferences are mainly dependent upon the colours of 
the stars to a much less extent they v iry with 
their brightness The following mean differences 
in the sense Potsdam minus Harvard are found 
for the Potsd im 1 1 lour classes W (white) GW 
(yellowish while) WG (whitish yellow) G 
(yellow) — 


W 4-0 5>/f ( \\ + » W< +0 low G 000m 

The differe I es show continuous variation with 
brightness for the range 2m to Rm as follows — 


W +0 3/1 to +037// CW +0 sow to +0 30m 
WG +012 t +007W G +007W to -008m 


When It IS recalled that a difference in magnitude 
of o im Lorresjionds to an error in apparent bright 
ness of nearly 10 per cent the magnitude of these 
errors can better be realised It is also apparent 
that there is much scope for improvement in the 
accuracy of magnitude determinations 
The Potsdam visual Durchmusterungt compias 
ing all stars in the Bonn Durchmusterung * 
down to a limit of 7 sm on the Bonn Dutch 
musterung ’ scale is probably the most accurate 
series so far is inner consistency is concerned, 
the same two observers having observed every 
star, and instrumental differences having been so 
far as jxissible eliminated If any series of visual 
photometric observations can be regarded as 
fundamental it is this series but any other funds 
mental series may be expected to show slight 
systematic discordances There is a parallel in 
the case of meridian observations, in which there 
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•re several fundamental systems, and it is cus tions based upon it At present no series has 

tomary to reduce any series of observations to I been generally accepted as a standard, and if two 

one or other of these fundamental systems If determinations of magnitude of a star agree within 

further series of observations are reduced to the one tenth of i magnitude astronomers now 

Potsdam system, any future revision of this feel very satisfied 
system can easily be extended to all the observe (To he conUnued ) 


The Development and Spread of Civilisation 

W J Perry, The University, Manchester 


R hCLNl research suggests that the various 
forms of human culture are the result of a 
process of organic growth Ckintinuity is appar 
cntly the key note of the study of the history of 
civilisation But, because it is not possible in 
each case to supply the missing links, it is in 
cumbent on those who believe in continuity to 
construct a mechanism of the development and 
spread of civilisation in all ages and places The 
following generalisations suggest how this process 
has been effected 

It would seem that civilisation that is to say 
the possession of the fundamental arts and crafts 
necessary for settled corporate life — first appeared 
in the Near East There, at some time before 
3700 B c , had apparently been discovered the 
crafts of agriculture irrigation stock breeding, 
carpentry metal working stone working pottery 
making weaving and so ui Alt the rest of the 
world so far is can be on w is st that time 
peopled only by hunting tribes very low in the 
scale of culture Ihese were not long left in 
possession of their hunting grounds for tivilisa 
tions began to appear in outl>ing pirts of the 
earth such as Turkislan Siberia China Indii 
the valley of the Wei in China the i alleys of the 
Usumacinta and Motagua in Guatcmili Lake 
liticaca in Peru etc The lultural level of these 
i irly centres never ixcccdid ind rarely ip 
proached that of the Near 1 ist Around these 
centres appeared later other civilisations 
iisualh progressively lower m cultural level as 
they became more remote from the centre in space 
ind time I or example the earliest known 
civibsed settlement of North America was that of 
the first Maya cities of Guatemala All the later 
Maya cities and the tnbes that afterwards 
occupied thi same region display a dehniU in 
ferionty of technique in the arts and crafts as 
compared with these earliest settlements North- 
ward from Mexico there is a steady drop in the 
level of culture Similarly with South America 
It IS claimed that negro Africa derived practically 
all Its culture directly or indirectly from Egypt 
As one goes south from Egypt there is speaking 
generally a steady decline in cultural level, the 
most southerly people of all the Hottentots and 
Bushmen being the lowest Ihe study of the 
b^innings of European civilisation reveals a 
simitar condition of affairs The earliest centre 
was in the eastern Mediterranean In no other 
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fregion of the continent did anaent civilisation 
attiin to so high a level and the various stages 
of development of culture appeared later in time 
in the outlying parts than in those nearer to this 
r^ion 

It IS natural to seek to interpret these and 
similar facts In only one region in the world — 
the Near East can progressive development of 
culture be established in incient times In that 
region civilisation probably first appeared and 
there it reached the highest level of antiquity 
Everywhere in the world outside the area directlv 
and continuously influenced by this region, the 
story from the beginning is one of uninterrupted 
d^eneratioii in arts and crafts In many in 
stances it is possible in these outlying regions to 
establish direct filiation of culture and it is in 
variably found that the process is icrompanied bv 
degeneration in the arts and crafts Since in anv 
one region such as America it is found that 
wherever direct cultural sequentt lan be estab 
lished the e irlier is the more advanced and that 
the earliest known culture is the most advanced 
of all in the technique of the arts and crafts it 
IS difficult to account for the facts otherwise than 
by postulating that the earliest civilisation in such 
a rtgion was di rived from one that preceded it 
in some thtr part of the world Carried to its 
conclusion this amounts to claiming that everv 
where outside the Near Fast even in cases where 
It cannot be established by dire t proof culture 
exists bv reason of direct filiation in short it 
amounts to postal iting continuity in culture In 
that way it would be claimed that the civilisations 
surrounding the original culture centres were 
derived from them and that the culture 

centres themselves were derived from those 
that preceded them on the earth The 

chronological argument would thus lead us to 
deilvc all the outlying culture centres from the 
Near East and the whole process of cultural 
development would be one of growth outward 
from the Near Fast This solution would satisfy 
both the spatial and chronological conditions of 
the problem 

The indication of a motive will tend to faahtate 
belief in such a world wide movement of culture 
in antiquity The ancient civilisations in different 
parts of the earth are fundamentally similar — ^thev 
are all founded on irrigation — and in their 
economic social, political and religious organisa- 
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tion they resemble the civihsations of the Near 
hast hurther, in those early days there was a 
widespread behef in the efficacy of gold and other 
substances as givers of life and there are hts 
torical instances of expeditions setting out to seek 
for the earthly paradise where such substances 
could be found — in America there are traditions 
of the arrival of highly civilised strangers on such 
an errand The early sites of civilisation in the 
outlying parts of the world are near sources of 
gold pearls, and other substances formerly 
credited with life giving powers So there is 
reason for concluding that there was a great 
movement of culture the chief motive for which 
was the search for the elixir of life 

rhe ancients have left their traces on most of 
the goldfields and other similar sources of wealth 
of the earth and they were apparently searching 
for others, but this search was abruptly aban 
doned Regions that must have hummed with 
activity in days long past have during many 
centuries, been peopled by tribes indifferent to the 
wealth at their disposal so that goldfaelds worked 
thousands of vears ago have only recently been 
reopened 

It IS necessary to iccount for the fart tl at the 
early civilisation of the world carried within 
Itself the germs of its decav and even dcstruc 
tion 

In the Near 1 ast appeared the first ruling class 
known to us Ihe kings there were from the first 
intimately issociated with the maintenance of the 
irrigation systems on which such early communi 
tics chiefly depended tor their food supply In 
the earliest civ lisations m the outlying parts of the 
earth there were ruling families si dosclv allied 
in their peculi ir culture to those of the Near T ist 
that there is reason to believe that thev were 
derived thence directly or indirectly 

The process is known be which the new com 
munities were formed around the old centres of 
(ivilisation Members of the ruling class went 
>ut from their homes and imposed themselves else 
where as a new ruling class and this process has 
gone on until the earth has become covered with 
a network of States formed of a niling class 
dominating people differing from them in culture 
ind often in race I rom the beginning ruhng 
classes have possessed beliefs and practices 
peculiar to themselves they universally use 
heraldic emblems the Ion and the eagle playing 
a prominent part in connection with the kingship 
a claim is often made to dc scent from an ancestor 
borne to a god bv an earthly mother in the early 
States we find the belief in a land of the dead in 
the sky invariably associated with the ruling class 
the kings of the earlier States were supposed to 
he responsible for the welfare of the community , 
and there is a widespread association between 
royalty, the building of pyramids and the pre 
servation of the dead— all of which goes to sup 
port the theory that the ruling class of any countiy 
IS derived from that of some other country so 
that all the ruling classes of the world have 
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originated ultimately by a continuous developing 
process from one group in the Near East the 
place where they can hrst be detected 

The earliest peoples on the earth used no 
weapons that we hive traces of and the study of 
the remains of the Upper Pilxolithic and Neolithic 
ages shows that these peoples were mainly, if not 
entirely peaceful The hunting tribes ^t live 
on the earth are all peaceful and their standard 
of behaviour and morality is higher than that of 
civilised communities War is the accompaniment 
of ruling classes In their beginnings in all parts 
of the earth they d d not indulge much in wai, 
except to obtain slivcs and v ctims for sacrifice 
but the ruling classes of the d lughter States 
struggled with each other for the possession of 
power and wealth and often a military genius 
arose among them who welded many communities 
by conquest into an empire that usually fell to 
pieces on his death or defeat at the hands of some 
rival In this wav much of the old civilisation of 
the earth was destroyed and the arrival of bar 
barians with ruling classes derived from more 
I advanced peoples can in a 1 irgc number of cases 
be shown to account for the sudden cessation of 
the onward march of civilisation into the outlying 
parts of the earth 

The earliest ruling families claimed to possess 
I the whole realm and were enabled to divert much 
of the energies of their subjects to such purposes 
as the budding of temples and palaces and to the 
accumulation of the means of upkeep of such 
establishments As a result of the combination 
of the domination of ruling families and their sub 
sequent incessant struggles for power there has 
ensued in all parts of the earth the decay and 
death of civilisati vns The domin it n at home 
has apparently caused the arts and crafts to decay 
and become stereotyped and the w irfare engen 
I dcred by these ruling tlassis his umpletcd the 
work of destruction 

It remains to u-count f r the fact th«t the 
daughter States were so much more warhke than 
those that gave rise to them The explanation 
suggested bv the faits is that the rulers of the 
original States were chieflv occupied with duties 
connected with the welf irt of the community — 
for this was the real source of their prestige — and 
were obliged incessantly to perform ceremonies for 
that end They were hide bound in etiquette and 
apparently had but little personal initiative but 
I the young men who went lut to found kingdoms 
threw over the restraints of their homes and with 
their followers, abandoned themselves to militarv 
pursuits with results that are reflected in the 
social economii and religious life of the com 
munities formed by them One important conse 
quence of this process was the formation in places 
of pastoral communities derived from those prac 
tising irrigation These men with checks and 
restraints removed established the most warlike 
I States that the world has known and these States 
have ever been distinguished by cruelty beyond 
I any that the world has known It would seem 
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that the psychological explanation of this pheno 
menon lies in &e possession by these ruling 
classes of practically unrestrained power, which 
has caused them to adopt methods of cruelty 
Th» system of military domination, being in- I 
herently unstable, ultimateh began to break down, I 


and the peoples of Western Europe, released to 
some extent from the restraints imposed on man 
kind for so long by their ruling cl^es, were en 
abled to begin once more that progressive coo 
quest of Nature which has so often and so rudely 
been interrupted in the past 


Obituary 


record with much regret the death of Ur 
* W Ironside Bruce on March ai at the 
early age of forty four Dr Bruce was educated at 
the University of Aberdeen obtaining the degrees 
of M B and Ch B in 1900, and then served as civil 
surgeon m the South African 1 leld Force Here 
he took much interest in the application of X rays 
for the diagnosis of war injuries, and afterwards 
became assistant to the late Sir J Mackenzie 
Davidson at Charing Cross Hospital, and on the 
death of the latter succeeded as medical officer in 
charge of the X ray department Dr Bruce was 
intensely interested in the scientific developments 
of his subject of which he acquired a very com 
plete knowledge He published A System of 
Radiography with Atlas of the Normal and in 
process of time became president of the section 
of radiology. Royal Society of Medicine and took 
a considerable share in the establishment of the 
diploma in radiology now given by the Universitv 
of Cambridge Some monffis ago the condition ot 
his health gave nsc to anxietv and it was later 
found that he was suffering from a severe tvpe of 
aplastic ansemia, from which he died Evidence 
has accumulated that this condition may be caused 
by the more penetrating radiations both from 
X ray tubes and from radium and there is little 
doubt that he succumbed as a result of his con 
tinuous work in radiology — another X rav worker 
who may be described as a martyr to his science 
Lord I onsdale has received the following letter 
from Buckingham Palace The King has learnt 
with much regret of the tragic death of Dr Iron 
side Bruce, radiologist to the Charing Cross Hos 
pital, and I am commanded to convey to you and 
the hospital staff his Majesty’s sincere sympathy 


in the loss ot so brilliant a physician, who sacri 
ficed his life in the cause of science and humanity 

btiENCE and industry alike have suffered a loss 
by the recent death at Southall, of Mr S H 
BucHstiuT, a director of the Maypole Margarine 
Co Mr Hlichfcldt was only forty four years of 
age He was of Danish birth, and took up a 
position as chemist it the Maypole works at 
Southall in 1906 after having worked for some 
years at Jbrgensen s 1 iboratnry in Copenhagen 
He was a strong advocate of the application of 
science to industry, and throughout his work 
demonstrated the importance of scientific methods 
in the factory, and the manufacture of margarine 
in the Maypole Co s works was graduallj 
placed upon a really scientific basis as tne result 
of his labours Mr Blichfeldt’s abilities as 
a chemist and bacteriologist were widely known 
to the scientific world, ind it is pleasing to note 
that the Maypole Co recognised the value of 
research in industry and appointed him a 
director of the companv in 1916 

Satnet for March 11 announces the death on 
February 3 of Prof T Miyake, of the Agfri 
cultural College of the Imperial University of 
Tokyo, who was the author of an important work 
on the entomology of Japan and on February 24 
of Dr F J V Skiff director of the Field 
Museum at the age of sixty nine vears 

The death is announced at eighty three years 
of age, of Mr John Burrouchs the inspiring 
American writer on natural history subjects 


Notes. 


Lbcturinc Ik fore the Royal Society of Medicine on 
March 22 1 1 Col Nathan Raw g lye an account of 
his work and views on immunity in human tuber 
culosis Col Raw agrees with other investigators 
that man is attaikcd by two fundamentally different 
tuberculous viruses the human and the bovine The 
former is conveyed from person to person by direct 
infection and mainly attacks the lungs the other is 
conveyed by milk from tubcncoilous cows and de- 
velops in the first few years of life These two types 
of tubenle bacilli will not live in the body at the 
same time, and, further an attack by one virus pro 
duces an immunity to the other The bacilli may be 
attenuated by cultivating for years outside the body, 
so that they no longer convey the disease on inocula- 
tion mto susoepdble animals Vaccines can be pre- 
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pared fiom these attenu itid lultures and may be em 
ploved for the treatment of tubi n ulosis in man Cases 
I of infection with the human bacillus treated with the 
I vaccine of the bovine virus have shown considerable 
improvement Animals may be completely immunised 
against tuberculosis by the use of these attenuated 
cultures, and Col Raw expressed the opinion that if 
j all children with a tuberculous family history were 
vaccinated with the ittcnuated cultures, an entirely 
j safe procedure, they would be in a much better posi- 
I tion to resist infection in after years 

No section of scientific medicine has developed 
more rapidly in technique than those dealing 
with vaccines, sera, toxins, antitoxins, and related 
substances Tlie real science of these “Uologlc pro- 
ducts” IS scarcely a generation dd The use of 
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them an medical practice has spread an recent years 
■with an epidemic acceleration Vaccines are not yet 
quite so commonly used as say digitalis or strychnine 
but they arc among the approved medicaments of the 
general practitioner Jhe same is more or less 
true of salvirsan and its substitutes I he great drug 
firms hise risen to the daimnd and the whole medical 
position IS now such that the public service has found 
it necessary to consider how the best and safest pro- 
ducts shall be secured to the consumer It is these 
facts that led to the appointment of the Committee 
on control of certain therapeutic substances with 
Sir Mackenzie Chalmers KCB as chairman The 
terms of reference covered the legislate e and ad 
ministr itivc measures to be taken for the effective con- 
trol of the quality and luthenticity of such thera 
peutic substances offered for sale to the public as 
cannot be tested adequ itely b\ direct chemical means 
This carefully exclusive remit left the Committee to 
deal with three groups of substances (i) the biologic 
products already mentioned (a) potent synthetic 
remedies like salvarsin ind (3) preporitions like 
digitalis strophanthus pituitary gland etc Ihe 
riport (Cmd 11^6 2d) deals with all three classes 
It makes special recommendations for inspection of 
the processes of manufacture and testing of the pro 
ducts The main problem is standardisation This is 
supremely difficult for delicately varxing biological 
substances like vaccines or toxins Recommendations 
however make full provision for the activities of 
private enterprise There is an outline of 1 draft 
Hill which no doubt is prepared first for discussion 
Prom the evidence quot^ the Iciding British fiims 
are in favour of more effective control 

It is reported from Rome that a thunderbolt 
fell thire on Sunday March 37 and slightly damiged 
the base of the Obelisk in the Piazr i di San Pietro 
but no mention is made of any fragments of the 
meteorite having been found The excellent Intro 
duction to the Study of Meteorites published bv the 
British Museum (Natural Historv) refers as follows 
to several early historical accounts of meteontes asso- 
ciated with Rome — \ stone famous through long 
ages, fell in Phrvgia and was preserved there for 
many generations About 304 a r it was demanded 
bv King Attalus and taken with great ceremony to 
Rome It IS described as a black stone in the figure 
of a cone circular below aod ending in an apex 
above ’ In his History of Rome I ivv tells of a 
shower of stones on the Alban Mount about 642 a c 
which so impressed the Senate that a nine davs 
solemn festival was decreed Other instances of the 
ram of stones' in Italy are mentioned bv the same 
author " 

Tub next ordinary scientific meeting of the Chemical 
Society will be held at the Institution of Mechanical 
Engineers on April 7 at g p m , when Dr F W 
Aston will dehver a lecture entitled Mass Spectra 
ind Atonuc Weights ” 

In connection with the London Branch of the 
National Union of Scientific Workers a meetipg will 
he held at 7 30 o’clock on Thursday, April 14, at 
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53 St Martin s Lxnc \V C 2 when an address will 
be given by Mr H F Potts on Ihe Position of 
Emplo}er md S lentific Work r in Relation to Patent 
Liw 

On lucsday next Apiil ■, it y lo I Prof R A 
Sampson Asti onomer R v il foi Scotl iiid will deliver 
the first of two Icctur* s it the Rovil Institution on 

(1) Present Postion of thi Nebul ir llspithi-sis md 

(2) Measurement of Starlight The Ivndill lectures 
will be delivered by Mr C 1 R W Ison on Thunder 
storms beginning on Ihursday April ~ and on 
Saturday April ) Dr II H Dak begins i course 
of two lectures on Poisons and Antidotes Ihe Priday 
evening discourse on April 8 will be del vered by Dr 
R H A Plimm r on Qu ditv t f Protein m Nutrition 

Tur officers elected bv the Institution of Petroleum 
Technologists for the s ssi n iq->i 22 ire i follows — 
7 resident Prof J S S Br m lit Preudents 

Ml H Barringer Sii ticiigi Be Ibv S r John C irgill 
Bart the Right lien Vim lunt Cc wdrav c f Cowdray 
Mr A W Eastlake and Sir Thomas 11 Hollmd 
L oun tl Mr A C Adams Mr H Allen Major 
R W Barnett M P Mr A Campbell Mr h H 
Cunningham Craig Mr V Duckham Dr A h 
Dunstan Mr J Kewlcy Dr \V R Orinand> Mr 
1 C Palmer Dr 1 Mollwo Perkin Mr R Red 
wood Mr J S Smith and Prof W VV Watt* 

Tub Joint Committee on British Petrographic 
Nomenclature appointed by the Geologic il Society of 
London and the Mineralogical Society h is publish^ a 
report m the current issue of the Minetalogical Uaga 
stne Ihe report deals with nmetv rnk n imes hitherto 
used with yarious meanings Some svionymous 
terms are considered and sevtn gcneial recommenda- 
tions for the formation of rock names arc made The 
Geological Society has issued one copy of the report 
to each of its fellows A limited number of copies are 
still available for distribution Application for copies 
may be made to Mr CampMl Smith Bntish 
Museum (Natural History) Cromwell Road SW7 
The committee is still in being and it is expect^ 
that further meetings will be held 

Wh have received the first issue of lilt della Soctetd 
\gronomica Itahana the purpose of which is to co 
ordinate and initiate scientific worl in agriculture m 
Italy, it being considered that the existing agencies 
are not sufficiently strong An advisory committee 
his therefore been formed under the presidency of 
benator Grassi, and including Profs Baglioiii, Bonn, 
Cuboni and Pirotta A progiamme has been drawn 
up comprising five sections — (i) Investigauons of the 
best means of utilising poor and and land, special 
attention being paid to the phenomena of drMght 
resistance of crops (3) The study of the yield capacity 
of wheat in the south of Italy, eapeciallv m relation 
to the physical features of the country and the 
meteorological data (3) The control of the insect 
pests of the olive (4) The possibility of obtaining 
potash manures from leucite deposits (5) The study 
of the root rot of the Sicilian citrus-tree The new 
organisation will be watched with much interest by 
agncultunsts everywhere, who will heartily wish it 
success in the study of these important problems 
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Dr R Karstkn contributes to Acta Academtae 
Aboensts part i , an elaborate monograph entitled 
* Contributions to the Sociology of the Indian Tribes 
of Ecuador divided into three parts dealing with 
agriculture hunting and fishing ind birth customs 
respeitivelj The last includes an account of the 
magical practices intended to promote the growth 
of the irops and modes of ittricting animals and 
fish Manv curious details arc given regarding 
birth customs These are closely connected with 
peculiar but \iguc, ideas of conreption and super 
natural birth They do not like the Arunti of Aus 
train believe that conception is entirely due to spirit 
influence but thev think that the influence of the 
new moon is a potent cause Monstrous or defective 
children are the direct result of demoniacal opera 
tion and the same belief extends to the birth of 
twins even vvheie there is nothing ibnormnl in their 
outer appearsnee 

If the thiorv exphined in i papei entitled 

Buddha s Dndcm by the eminent scholar Dr 
L A Waddell and published in Ostauattsche Zeit 
^chnft (ill a) bt accepted the turrent views of the 
development of early Buddhism must be modified 
Ihc popufir view is that the deifitition of Buddha 
unknown to the orthodox primitivt school did not 
prevail nmong the Northern ’ school until the age 
of Kanishka (ist centurv n c to and cenlutv a d ) It 
IS now shown thit is earlv as the 4th or 3rd cen 
turv Bt Buddha wns investtd with the attributes of 
the supreme Brshmin god Ndrdvana — Vishnu One 
of the two (hief conventional svmbols of this god 
wis the supi rnatur'il diadem now represented bv 
the tunous protuberance of the skull in images of 
Buddha the prototype of which is the set pent 
hood of Varun 1 tht Vedic god of the firmament Bv 
the artists of the Gandhir 1 school Buddha was iden 
tified with Apollo aed the skull protuberance became 
a symbol of divine wisdom emitting flames whuh 
become divine messengers It was at n liter tioK 
conceived bv Buddhists as the seat of the Dharani 
or magical protective spells In short the diadem 
IS the lined descendant of a primev il tosniK ideo- 
graph imprrted into ancient India from the ^est 
long befon the rise of Buddhism expressing thi 
divinitv m Nature s order or I aw 1 he paper is 
attractivelv written and forms an important con 
tril ution to the studv of eiilv Buddhism 

Two rerentlv published maps show som« important 
aspects of the distribution of population in Siberia 
Thev accomp inv an article in Petermanns M*t 
tedwigen for December, iqao by Dr A Schultr 
entitled Dit Verteilung des Landbesitzes in Sibinen 
Of most interest is the location of the colonies of 
free settlers from European Russia and the colonies 
of Cossacks The maps show clearly the small hold 
in real settlement that Russia has on the rich lands 
of eastern Sibena especially the Amur and Ussuri 
valleys Thev illustrate also the strong predofflin 
ance of Cossacks and native Siberiaks around the 
head waters of tbe Amur system and Chita and Trans 
baikalia generally In western Siberia Russian 
settlers predominate north of the steppe provinces 
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and south of the marsh and forest lands The 
statistics on which the maps are based date from 
1913 or even earher in some cases but this is un- 
avoidable, even under the old rigttne Russian 
statistics were verv slow to ippear, and now they are 
unobtainable 

In an iddrevs on Internation il Organisation and 
Public Health re id before the Society of Medical 
Officers of Health on February 18 Dr G S 
Buchinan reviewed the International Health 
Organisation which will shortly come into being as 
a result of a serits of det il d resolutions which were 
p issed by thf Asscmblv of the League of N itions at 
Geneva last December {Lancet February 26) Bv 
the Covenant tf the League of Nations the members 
of the I eague pledge themselves to take steps 111 
matters of international concern for the prevention 
and control of disease Ihesc include (i) advising 
the I eague in matters affecting health (2) co ordina 
tion of administrative he ilth authorities in different 
countries (3) oiganisition cf means for the more 
rapid interchange of mfoimalion on matters such as 
epidemics w hei e prei lutionarv measures may b 
required (4) the revision of international agreements 
affecting the public health (3) assisting international 
labour organisatu ns in securing protection for the 
worker against sickness injury and disease arising 
out of his empUvmcnt md (6) the organisation of 
missions in connection with matters of health at the 
request of the I e i„ue c f Nations 

Ws hive relived a bro hurt entitled Approved 
Technique of the Rideal Walker lest by Dr S 
Ridcal and Mi \insli Wall r (11 K Lewis and 
Co iv net) It coni 11ns 1 bar and full account of 
this test which is employed for estimating the germi- 
cidal valic of disinfect ints comparing the pirticular 
disinfectant with a standard carbolic uid solution 
undci stated conditions The test was onginallv 
devised about ic)02 and the present description intro 
duces some mcxlifications of detail though not of 
principle The teim approved which appears in 
the title mav misle id as it her means recommended 
bv the authors and not a st itutorv or general 
approval 

Mr TIector Colwfii iniinurs his Historv of 
Flectrc thcr ipv in the Irrhiitv of Radiology and 
Hectrotherapv for February (No 247) Ihc vvork of 
Duchennt (1806-73) pirtculirlv is dealt with 
Duchenne was the first to discover that individual 
muscles can be stimulated elcctricallv bv the applica 
tion of suitible moistened electrodes to the overlying 
skin and he is regtrded bv Mr Colwell as the 
founder of modern electro therapeutics 

Thf attention of workers on water mites (Hvdra 
Carina) is directed to the iccuunt bv Messrs C D 
Soar and W Williamson (Journal of the Quekett 
Microscopical Club vol xiv November 1920) of the 
twenty two species of Eylais which occur in Britain 

Mr E Avery Richmond has published (Bull Amer 
Mus Nat Hist vol xlii 1920) some interesting 
studies on the life-history and biology of water-beetles 



March 31, 1921] 


of the family Mydrophihdas, especiallv on those oc 
currinj; in the vicinity of Ithaci Some eighteen 
genera — eximples of of which have been reared 

b\ the author~are dealt with, and keys are given 
for th( determmauon of the egg cases, larvae, and 
pupae (so fir as they are known) of this family 

Xmonc the investigations ciiried out at the Millport 
Marine Laborator), which are recorded in the recently 
issued innuil report for 1919 of the Scottish Marine 
Biological Association is one by Mr R Flmhirst and 
Dr J H Paul on the distribution of copper in the 
blood ind liver ’’ of the Decapod Crustacea during 
the moulting cycle It has been found that as moult- 
ing approachts the animal aicumulitcs a considerable 
amount of copper in the liver ’’ and thit this is 
released into the general ciriulition when the shell 
IS cast The amount of copoor present vines, in 
the Manura it mav represent S P*-*" of Ih® ssf' 
of the liver, in the Brachyura only tiaccs are picscnt 
in I ithodcs — the position ofwhith is ngard das inter 
mediate- the maximum amount is ibout 24 per cent 
Mr Elnihirst notes tlK great abundtnct in the 
I amimrnn ron< of the pol\/uon Wembfaiii/iora mini 
branaiea and th it inimals cf various phyla browse 
on Mcinbranipora, t g sea-urchins starfish and 
brittle stars, lobsters, iribs, and several molluscs, ill 
of which require lime for building then skeletons or 
shells Estimations by Mr Elmhirsi ind Mr J S 
hhirpe show that round tin shores of Cumbrie th« 
quantity of lime available in the Mcmbianipora in 
August was equivalent to some 3J tons of metallic 
calcium At that season members of the Iirger cruv 
taiea moult inshore among the Laminaria, and it is 
significant also that inaivsts of the ash of Mem- 
branipora revial traces of copper 

In the Transactions of the New Zealand Institute 
(In , pp 193-239 iqao). Dr J E Holloway continues 
his studies of the New Zealand species of the genus 
Lycopodium with an account of the structure of the 
prothallus in five species belonging to the sections 
Phlegmaria and Cernun The structure, which shows 
considerable variety, is described in detail, together with 
the relation of the young plant to the prothallus and 
the form and distribution of the symbiotic fungus 
which IS universally present, at any rate in later stages 
of development The author regards the fungal sym 
biont as of great importance He concludes from a 
comparative study of the general form and structure 
of the different Lycopodium prothalli, that they are 
all more or lets modified from some primitive type 
of structure, and that the chief factor in this modi- 
fication has been the presence of the symbiotic fungus 
This pnmttive type was probably a birlkv filament of 
radial build living at the surface of the ground and 
containing chlorophyll The adoption of a fungal 
habit opened the door to possibilities of modification of 
this simple type of structure, and the prothallus was 
able to establish itself in new positions and soils, the 
different types of habitat resulting in different types 
of modification of the original structure When the 
fungal habit was thQ(oughl]r adopted, the early fila- 
mentous stage became lost, but In all its foVms the 
Lvcopodium prothallus has never departed from its 
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radial build It is suggested as possible that the 
varied ispects of the genus is it exists to-dav, in the 
form and sf rue turc of thi m iture plant have arisen is 
a nitural consequence fioni the spread of the pro 
thallus to dilTeunt stations and soils 

We have rcLeivcd the annual repi rt of the Direttor 
of the Lnitcd SHtfs Geologn il Survey for the vtir 
tnding June 30 iqi8 During tht year under review 
practically all the icti vitas of the Survi v were directed 
to thf oroserution of the war and to probhms irising 
from the war research of a purely scicntihc nature 
■vas in ibevance Much attention was dcvotid to the 
search fot minerals the cxannnaii n of <1cposits ind 
the cstiniitc of a\ iil ible risirvis In the effou to 
meet tiu urgent di m ind ft r i ssc nil il minerals Surv ( \ 
geologists visited not only the mining districts of the 
Unite 1 States hut ilsi dt posits of pot isli nitrate 
chrome an 1 m ingancsc m Ctntiil and South 
Amcrict ind the Mest Indies \s i fuithrr coii 
tribulion to the problems of the dav muih considei i 
tion was paid to the extent to whiih wat r powi 1 
could if nuessary replace stiampowir \ n itui il 
I cxiensun of thcsi invi stigations w is the study of the 
mineral ind power resources of the world in genet il 
A number of ingenious diagrams show the work of 
the vinous dipirtments of the Survev in relation to 
I Iht W ir Dcpiitmcnts to which tlav contributed 
SiNci- the memorable work of J W Judd on the 
Mesozoic roi 1 s of Si oil ind the Cieologieal Survev has 
been able to add in inv import int details and the 
diieoverv of iron ore in the llppcr I las of Raasay by 
H B Woodwanl in 1893 has led to a considerable 
industry Dr G W Lee now desenbes ( ihe Mesn. 
ZOIC Rocks of Appiccross Raasav, and North-Eist 
Skye, Mem Geol Surv Scotland, 1920 61 ) the 
western zones in detail, with an interesting series 
of comparative vertical sections and a geologieal map 
of the southern end of Raasay The iron ore 11 
oolitic and passes laterally into sideritc Its com- 
position IS held to ally it with chamosite, the green 
ehlontii silicate described in 1820 from Chamoson, 
west of Sion, in the Rhdiie vale Berthier s original 
analysis, it mav be remarked, has been replaced bv 
those of Groth, which bring the composition of 
chamositc into agreement with the ore of Raasay 
Mr S S Buckman concludes from the ammonite 
fauna that a long interval occurred between the de 
position of the ciolitie beds and the overlying shales, 
and Dr Lee suggests that the mineral change in the 
former took plan during this stratigraphical episode 
The presence of green silicates in the oolitic iron-ores 
of Arenig age in North Wales, which have been 
ascribed to the alteration of limestone, renders further 
research into the origin of the Raasay ore desirable 
Ail previous attempts at tabulating chemical 
analyses of rocks ire dwarfed bv Professional 
Paper t9>7. Lnited States Geological Survev 
( C hemic il Analyses of Igneous Rocks, bv Dr H S 
Washington) It is a revised and enlarged edition of 
Professional Paper 14 (1903), which contained 
2881 analysts published between 1884 and 1900 The 
present volume contains 860a analyses of igneous 
rocks puMished between 1884 and 1913, which have 
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been carefuU\ scrutinised and graded according to 
their completeness accuracy and the freshness of 
the material analysed They are divided into four 
parts —(1) Superior analyses of fresh rocks (a) in 
complete analyses of fresh rocks, (3) superior analyses 
of altered rocks and tulTi, and (4) inferior analyses 
Part I including 4980 analyses constitutes the most 
complete statement vet published of the distribution 
of rocks in the subdivisions of the quantitative classi 
fication of Igneous rocks of Cross Iddings Pirsson and 
Washington (1903) an explanation of which is given 
in ai^ndix 1 The analyses in the other three parts 
are arranged under their published rock names A 
valuable feature of the arrangement is the geo- 
graphical grouping of analyses in each subdivision, 
this brings out the extreme scarcity of trustworthy 
analyses of rocks of some of the most important 
petrological areas In this connection it may be noted 
that for rocks of the British Isles there are only 
364 analyses recorded in the whole book distributed 
as follows 77 in part i 9 in part 3 90 in part 3 
and 88 inferior inahsos in part 4 Dr Washing 
tons viork will he of intstimsble value The com 
piete record of analyses here presented and their 
arrangement bv the quantitative system will facilitate 
the review in^, of our current nomenclature in the light 
of the chemical composition of rock<i 
Dr C E \dams Government \<.tronomer md 
Seismologist in New Zealand, and Prof E Marsden 
have recenth v isited the geophysical observ itorv at 
Apia founded in 1903 bv the Society of Sciences of 
Gottingen Their report appears in the Aeu Zealand 
Journal of Setence and Technology (voi 111 1930 

PP > 57*^0 observatory is thi most complete of 

Its kind in the Pacific The magnetic department 
provides for the continuous registr ition of the hori 
zontal component the vertical component and the 
declination The seismologicil observ itorv contains 
Wiechert seismographs for both horizontal and vertical 
components of the mot on \ recording tide gauge 
IS maintained in the adjoining harbour In addition 
to the usual astronomical and meteorological observa 
tions arrangements have been made for the inves 
tigation of the upper atmosphere by means of hand 
hauled kites and free bafioons New 2 ^aland havrtng 
accepted the mandate over Samoa the authors urge 
the desiribilitv with which all will agree of main 
taming the observatory which is well equipped and 
vituated at its full pre w ar cfliaency 
One of the most serious difficulties with which 
inventors of apparatus for use on aeroplanes during 
the war had to contend was the absence of any 
mformation as to the special circumstances in 
which the apparatus had to operate and the arrange 
roents which had been made to enable it to function 
property in those ciriumstances Even now it is 
not easy for an inventor not engaged in aeroplane 
construcuon or design to get to know what apparatus 
IS actuallv used and in what respects it falls short of 
the requu'ements of the service To all who are 
interested in the subject an article on aeronautical 
instruments in the Januarv issue of the Journal of 
the trankfin Institute bv Praf C E Mendenhall will 
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be wekeme It divides them mto four groups con- 
cerned respectively with the engine, the aeroplane, 
navigation and military purposes anid m each group 
the instruments used and the special difficulties with 
which they have to contend are described The- 
irticle IS well illustrated and gives much valuable 
mformation in a compact and readable form 
Tub British Meteorological and Magnetic Year 
Book 1917 part 4 has recently been published bv 
the Meteorological Office It compnses hourly read- 
ings of terrestrial magnetism at Eskdalemuir Ob- 
servatory and summaries of the results obtained (n 
terrestrial magnetism meteorology and atmospheric 
electricity chiefly from self recorling instruments at 
the observatories of the Meteorological Office The 
work consists mainly of tabular matter The mean 
daily variation of the various meteorological elements 
IS given for each month and for the year for the five 
observatories Aberdeen Eskdalemuir, Cahirctveen 
(Valencia) Richmond (Kew) and Falmouth C G S 
umts ore used for meteorological data with tempera- 
ture in absolute degrees The normal constant for 
absolute temperature given is aoo° With a normal 
constant of 373** the resulting values would be in 
ordinarv degrees Ccntigride a system adopted bv 
many meteix’ologists on the Continent and by some 
at home To the uninitiated it gives a reading more 
easily comprehended although m the British Isles 
verv occasionally some of the vilues would be given 
with the negative sign For terrestrial magnetism 
hourly observations are given for each month with 
notes of the special features of the disturbances ex 
perienred Notes are given it the end of the volume 
on the management of the magnetic and electrical 
instruments and on results of interest showmg the 
method of observation and the treatment in discussion 
I»i two papers communii ited to the Rumanian 
Academy of Sciences for 1930 G G Longinescu with 
G P Teodorescu and G Chaborski respectively 
describes modified methods for the separation of the 
metals of the second group in qualitative analysis 
and of hvdrochlonc acid in the presence of hvdro 
bromic and hvdriodic acids In the first ammonium 
carbonate is uswl in the separation of the metals 
of the sub-group instead of ammonium sulphide 
Caustic soda is used in the separation of the 
remaining metals The separation of a bromide from 
the mixture with a chloride and iodide is effected bv 
heating with alcohol and sulphuric acid Hydro- 
chloric acid IS evolved the hydrobromic acid decom 
poses into bromine which forms ethvlenc bromide 
and the iodine remains principally in the liquid 
Tux economics of ship propulsion are dealt with in 
a paper entitled Coal Oil oi Wind ’ read on 
December 14 before the Institution of Engineers and 
Shipbuilders in Scotland by Mr C O Liljegren So 
far as ships are concerned wind only can be used to 
save fuel Properly applied this method of propul- 
sion would mean an enormous saving m fuel and a 
reduction in the cost of carrying both passengers and 
freight Sailing ships can be run at leas coat per ton- 
year than any machine-driven vessel, whatever the 
price of fuel The author has studied Sauerbeck's 
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index, givinsf prices of fortv-five commodities since 1800 
togeth^ with the records of the prices of French wheat 
since laso, and constructs some interesting curves 
He IS thus led to predict th^t sll fuel will be too high 
in price for the profitable working of vessels for at 
least thirty years to come The motor clipper appears 
to be the type of the immediate future in a hich the | 
auxiliary propulsion machinery would be used in 
calms only The following figures are for the year 
1913-14, and give the percentage earnings on invest 
ments with freight at 20s — Motor ship two cycle 
a6<i , motor ship, four>cycle, 36 a , steamship super 
heat, 38 5 , and motor clipper auxiliary sailing vessel 
70 a Comparative figures for the year 1920 with 
freight at 55* are as follows —Motor ship four-cycle 
38-5 , steamship, superheat 35 5 , motor chpper 
7150 tons, 56 o , and motor clipper, 1 1 600 tons, 63 o 

^UONO the forthcoming books announced by the 
Cambridge University Press we notice Scientific 
Papers of Henry Cavendish m a vols \ ol 1 (The 


Flectrinl Researches) is a reprint of the volume 
edited by Clerk Maxwell (1874-79) with additional 
notes by Sir JoMiph Larmor Some changes have 
been madi in the imngcmint of hiadlines etc 
and It IS hoped that the rcMsed volume will bring 
out more clearly both the cxtraordin trv range and 
value of Cavi ndish s work and the magnitude and 
importance of the task which Clerk Maxwell accom- 
plishcil in the last five yeirs of his life ITie volume 
also iniludcs i reprint of the biographical sketch of 
Cavendish which Dr 1 Young contributed to the 
Fnciclopedia Britannica Vol 11 (Chemical and 
Dynamical) edited by Sir Edward Thorpe includes 
the papers published in the Philosophical Transactions 
and much unpublished material from the papers in 
the possession of the Duke of Devonshire It also 
contains an account of the researches in dynamics 
astronomy geology and magnetism in arranging 
which the editor has been assisted bv Sir Joseph 
Larmor Sir \rihibald Gcikie Sir Frank Dyson, 
ind Dr C Chret 


Our Astronomical Column. 


Pons Winnlckk s Couet — The failure to find this 
roimt up to the present suggests that the diti of 
elion mav be later than those assumed 
merides for \pril have therefore been prepired 
with th< addition of a third assumed dite June 29 ^ 
Thev are for Greenwich midnight 
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98064 

April 

8 

14 35 18 

4 37 

0 1319 
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April 

8 
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45 1 
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16 
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4728 

0I319 

97789 


*4 

13 1444 

49 IS 

0 1306 

9 745* 

May 

2 

13 428 

SO II 

0 1091 
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These three ephemerides define curves near which the 
(omet should be found Owmg to its high north dr^ 
clination it is (rfiservable throughout the night 
Comet Reid 1931a — \ third observation of this 
comet was ditained at Algiers on March 35 The 
following IS the orbit deduced from this combined 
with those of March 14 and 18 

T - 1931 May 10 397 G M T 
» - 64” 35 34 
Jl-36r 38 S3' 

* -131*36 4a* 

log f — o 00581 
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Fphement o Oreenwtth Midnight 


Mirth 31 2024 4 
April 8 20 28 51 
16 20 34 40 
24 204429 
May 2 31 12 30 


7 iS 
a 23 \ 

17 ! 


oo84j 

oa>S9b 

0 037) 
0020b 


00012 

99007 

98190 

98127 


67 28 N 

The comet wis obsirvid on March 24 in bright 
moonlight There is reason to expect that it will 
attain at least faint naked eye visibility The elements 
do not closely resemble those of any known comet 

Large DirrONATiNr Firfbau. — Mr Denning writes 
— On March 16 8h 33m GMT a magnificent 
meteor was observed from Scotland and the north of 
England It occasioned a brilliant illumination of 
skv and landscape and was followed several minutes 
afterwards bv loud detonations which some of the 
obsirveis likened to the bursting of high explosive 
shells At Edinburgh the sound nme in about 
A minutes after the meteor hod pass d at Duns the 
interval wis 2J minutes at Kelso 80 seconds while 
at Berwick on Tweed the hreball s flash and sound 
of disruptive explosions were almost simultaneous 
There seems to have been little doubt that the meteor 
mav have fallen in or mar the latter town or in that 
part of the North Sea contiguous to it 

A large number of observations were made of the 
object but thev are mostly of the popular type It 
appears highly probable however that the meteor 
moved in a direction from south west bi west to 
north-east bv east and that its flight was from over 
Moffat to Berwick-on Tweed Its height was about 
71 miles at the outset of its luminous career and 
after traversing about 7< miles of its path it seems 
to have been about 34 miles high between Kelso and 
Coldstream while at Berwick the meteor gave evi 
1 dence of ier\ near approach to the earth's surface 
The fireball was a late Taurid from a radiant at 
flo^+sa® but It IS rather difficult to fix w th accuracy 
and certainty the point of radiation The duration 
of the meteor’s flight was about 6 seconds and this 
would give a velocity of about ia miles per second 
Up tp the time of wrritlng no fragments of the meteor 
have been found, but thev might easily have fallen 
into the sen unpercetved ” 
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The of the Southwest Monsoon.* 

By Dr G C Simpsos, F R S 


I f has generally been held that the south WLst 
monsoon owes its origin to the great difference 
of temperature which exists during the summer 
months between the heated land surf ice of India and 
the surrounding oce^n«l, the general idea being that 
the warm air o\er the lind rises and damp air from 
the sea flows into Indis to tiKc its phie thus result 
mg in the strong south west winds the rainf7ll its If 
being due to the cooling of the air is it rises o\cr 
India 

1 his theors Ins to face the difficulties that the tern 
peralure o\er India is muih higher in Mav biforc th« 
monsoon sets in thin it is during tin nn nsnon itself 
that the temperature is higher in years of bad mon 
soon than in vears of gfod monsoon ind thit the 
part of India whiih has the highest tempi rature and 
the lowest pressure ind where as ending currents 
should bi the greatest is i region of practically no 
rainfall throughout the monsoon 
The true cxplmation if the south w st monsoin 
can be obt lined only by taking a wid tiew of the 
weather conditions o\er large parts of the earth s 
surface during the summer months in the northern 
hemisphere It is then seen that the soithwest 
winds arc not due to the temperature in India but 
arc a rclitwclv small part of a general circulation tf 


the atmosphere lauscd bv a region of high pressure 
I over the South Indian Gcean and i region of low 
I pressure which extends oyer the whole of Central 
\sn \ir passes northw iids from the region of high 
pressure as the south west trade winds so far as the 
equator where it gets i lught up in the circulation 
aroun I tht low pressure over \s a On account of 
the particular arrangement of sea md land combinrd 
with deflection of wind curunts due to the earth s 
rotation this air tnyds for 4000 miles oyer the sea 
Icfore It leiihes In lia wheic it irives in a verv 
w irm ind eacerdingh humid londit on Ihis air how 
ever would probable sweep right across India to its 
.,oal in Central Asia without produi ng mu h rainfill 
f It were not for the uniqu disfril iition of moun 
tuns iround India From the notih f th Mokran 
CO 1st rij^ht round India f illow n., the line of 
Vfghanistan the Hmalavis and tli mountains of 
Burma there extends m unbroken wall of moun 
tains nowhere lower than snoo ft standing directly 
ithw irf the air currents The mountains latch the 
iir which IS being driven bv a pressure distnbutinn 
extending from the Southern Indian Orcan to the 
entre of Asia m a kind of trap out of which ther 
IS no escape exrcpt by ascension The damp humid 
ir which begins to rain as soon as t uses sOf 
IS forced to rise between 10 000 ft and "’o 000 ft and 
in consequence large masses of w iter are prer f itat d 
over the greitcr part of the Indiin area 


The Fmsbuiy School of Chemistry 


By Prop G 1 

'PHE widespread feeling among scientific workers 
+ that the threatened closing of the hinsburv 
Icchnical College would be a calamity of national im- 
portance has found expression m a petition recently pre- 
sented to the council of the City and Guilds of London 
Institute In this appeal which is supported bv t 
long list of eminent names representative of even 
brinch of art science and technology the members 
of the Finsbury Technical College Defence Committee 
many of whom are former students of the college 
testify to their grateful appreciation of the long 
ontinued benefactions made by the institute to the 
college and urge the council to take into considera 
tiiin all possible sources of issistance in the responsible 
task of keeping the college open as an institution for 
higher technical education 

The salving of Finsbury cannot be regarded other- 
wise than as a prudent step in the conservation of our 
educational resources at a time when public expendi 
ture on new institutes embodying untried schemes is 
scarcely likelv to meet with popular approval This 
anticipated continuance of the college involves how 
ever a retention in its entirety of the un que system of 
saentific education given at Fmsburv so that the 
future of this institution mav be a logical and evolu- 
tionary development of its former activities The 
policy consistently adopted in the past bv the Citv 
and Guilds of I ondon Institute was to place implicit 
trust in the judgment of the scientific men appointed 
to the professoriate of the college These professors 
were not tied down bv formal curricula and were 
allowed complete liberty to teach their respective sub 
jects in their own way 

It is largely this freedom from prescribed courses 
and examinational restraints which has given to the 
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hinsburv School of Chemistry founded by Prof H I 
Armstrong in 1879 ils outstmding and distinctivi 
ft aturcs From the first its laboratories were a centre of 
unceasing rhcmiial activity, for they were open to div 
and evening students who found unfailing assistance 
in their preparatory studies and inspiration in research 
from the hard working staff w horn the professor 
gathered round him Among the more salient inves 
tigations of the early Fmsburv School of Chemistry 
which inaugurated a new era in the teaching of this 
science were the researches on the laws of substitu 
tion among aromatic compounds and on the relation- 
ship between colour and chemical constitution, and 
the important discovery bv Armstrong and Miller of 
the purification of coal tor hjdrocorbons through their 
suipnonic acids 

With Prof Meldola’s arrival m 1883 the chemical 
department was brought into even closer association 
with the synthetic colour industry 1 he new professor 
had recently discovered the oxoxine blue which still 
bears his name and had also made in the works 
several notable discoveries which afterwards bore fruit 
cither in this country or abroad The investigations 
then initiated at Fmsburv showed the influence of the 
earlier industrial expenence of its director The 
course of substitution in the naphthalene series was 
the subject of several memoirs and the researches on 
azo compounds ongmally commenced in the works 
laboratory were continued throughout the remainder 
of the professor's lifetime in collaboration with 
Mr F W Streatfeild Meldola instituted an inquirv 
into the constitution of diazoamino-compounds and 
ammo amidmes which brought to light unexpected in- 
stances of isomensm In 1000 he discovered the first 
rciorded instahee of the replacement of a nitro-group 
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b> hydroxU during diu/uti'^atiun. Niuiktous of 
thtb bubktitution have kinve been noticed and bhuwn 
to be capable of industrial appliiation in the produt- 
tion of usefui mordant d\es. 

During the tfroati r jiart of their joint rarccr at 
Finsbury, Mrldoia and Strcatfcild liad as research 
assistants at any Riven time only one or two senior 
students chosen’ to work for one session in the pio- 
fessor’s laboratorv Strcatfeild, however, h.id a wonder- 
ful faculty for dovetailing together instruction and re. 
search, and Mcldola had the happy knack of furnish- 
ing his youthful lollaborators w’ith an “Arbeit ” which 
geneially blossomed into a contribution to the 
Chemical Soiitty's Ti.insactions within this annual 
period of apprcnticeshiji From iijoU onwards the 
council of the college piovided the professor with 
a whole-time research assistant, who generally held 
this covcti'd post foi about thrie years ' The 
senior students who were fortunate in receiving 
this more prolonged experience in research have 
justined thur Ir.iining bv gaining responsible indus- 
tiial appointiiii nts within a short time of leaving 
college. 

When the writer succeeded his former teacher in 
1010 the work of the Finsburv laboi atones was 
dominated bv the exigencies of the war, tlien entering 
on Its critical stages The 'Ircnth Warfare Depart- 
ment employed in the Finsburv laboratory of applied 
ihemistrv a small works plant for smoke-bonibs 
and other munitions, whiih was not at that critical 
time to be found in any other London college. In 
iqiy the institute sanclioned an cMcnsion of the 
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chemical dipartinent, and the additional facilities 
thus provided were promjitly made use of by the 
Chemical Warfare Departnwiit, which maintained a 
staff of research workers at the college until after 
the armistice At the same tune the chemical school 
reiiiainid in touch with the sydthetic colour industry, 
inasmuch as the new reseaich laboratories afford^ 
accommodation to a group of chemists sent by the 
I Hiitish Dyestuffs ('orporation to extend their experi- 
I cnee of organic synthesis Other firms also took 
I advantage of the research equipment for applied 
chemistry which was now being made in the chemical 
workshop, and several expiTienccd chemists were 
allotted l.iboiatory facilities for their researches in 
vaiious blanches of chemical technology. The 
materials required by these reseaich w'orkers were 
in certain instances prepared by senior students of 
the chemical department, who thus bencfitc'd byr being 
brought at an early stage into contact with the 
actualities of industrial practice. 

With a high tradition of practical laboratory in- 
struction extending over a period of forty years it is 
not surprising to find that the senior alumni of the 
Finsbury chemistry department now occupy responsible 
positions in every centre of chemical activity in the 
British Empire It is, moreover, a noteworthy con- 
sequence of the close association of the college with 
the industrial life of the country that several im- 
portant chemical firms are taking an active interest 
in the Finsbury defence movement, thus showing in 
a practical manner their appreciation of the training 
afforded in this hislorii school of chrmistrv 


Bacterial Diseases of Farm Crops. 


I N leitain seasons some of the bacterial diseases 
which attack faim crojis do sufficient damage to 
become serious economic factors .An instance of this 
was provided in 191S by the “ halo-blight " of oats 
which caused much trouble throughout Wisconsin 
and other parts of the United States (C. Elliott, 
ouru. Agru. Research, 1920, vol. xix.. No. 4) Ihc 
light appears to be present in oat-fields eveiy season, 
but attracts attention only when it develops strongly 
and docs serious damage under particularly favour- 
able weather conditions. Ihe epidemics disappear if 
the weather ch.inges to a type more favourable to the 
development of the plant. 

The halo-blight usually appears as lesions on tlic 
leaves, but may incur on the leaf-sheaths and glumes, 
infected areas show a centre of dead tissue surrounded 
by a. halo-like margin of chlorotic tissue, and they 
gradually spiead and often coalesce until large aie.is 
are involved and the whole IcMif becomes dry and 
brown. A tjTiicnl white organism luis been isolated 
from these lesions, for which the name Bailenum 
coronafaciens, n.sp., is proposed. The organism is 
a motile rod with round^ ends, sometimes cx“iurring 
singly or in pairs, but usually In short to long chains. 
One to several polar flagella liave been made out, 
but no spores have been observed The bacteria live- 
through winter on the seed, produce primary lesions on 
the first leaves of seedlings, and are carried to other 
leaves by wind and rain. Natural infections of halo- 
blight have been observed only on oats and rve, 
though artificial inoculations indicate that the 
organism may be slightly pathogenic on wheat and 
barlev also. Infection takes place more readily on 
injured than on uninjured parts of the plants.' In 
normal circumstances different varieties of oats show 
differences in susceptibility to the disease.* 
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Though halu-blight is known to be so'd-bornc, no 
pi actual method of seed trc-.itincnt has yet been founcl 
which will entirelv control the disease ’Ircatment 
with 1 in 320 formalin, as is used for smut, keeps 
the blight in chock, but i& not entirely effective. 
Heating the seed in a hot-air oven foi thiity hours at 
icx)°_C. completely checks the disease, but the com- 
mercial application of the trodtinent has not yet been 
woiked out 

\ii unrecorded bactciial disi.ise, b.isal glume-rot of 
wheat, was discoveied in 1917 by L McCulloch 
' (Journ Agric. Research, 1920, vol. xviii , No. 10) 
on plants obtained fiom various localities in Canad.i 
and the* United States. The le.if, head, and grain 
of wheat are all affected, the diseased poitions being 
discoloured .ind bl.ickish, and the basal ends of the 
grains often npjiodr charred. The development of the 
gr.iin is hindered when the disease appears early in 
life, but it is possible for the plants to be attacked 
when the_ ears aie well fillea out. Bacteria are 
abundant in all the discoloured tissues, and arc fairly 
, resistant to desiccation, .is the Organism has becii 
isolated from drv wheat-kernels kept at room-tem- 
perature for seventeen months. Tlw oiganism, for 
' which the name Bacterium atrofaciens is proposed, 

I is a white, polar-flagellated rod, producing a green 
I fluorescence in the ordinary culture media. It attacks 
■ starch, and will tolerate sodium chloride up to a 
strength of 5 per cent., above which no growth occurs. 
Many tests of the reaction of the bacteria have been 
made, and the optimum growth-temperature appears 
I to be between 24® and 28® C., the thermal death-point 
being about 48® or 49® C. Ten minutes’ exposure to 
' sunlight or forty-four hours’ freezing was also found 
to kill most of the bacteria. No method of controlling 
Ihe disease is suggested. W. E. B. 
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Fatis^ue and Effiaenqr » the Iron and 
Steel Industry 

I N Report No 5 of the Industrial faUMe Research 
Board l>r H M Vernon describes the results of 
a senes of investigations earned out at most of the 
chief iron and steel centres in the United Kingdom 
He points out that there are tremendous vanations 
in tM mechanical efficiency of the plant employed m 
various works and in the efticiency with which human 
labour is utilised In most districts the blast furnaces 
are charged by hand though four to eight tunes more 
men are required than for mechanical charging and 
the work is of a much heavier character In the most 
efficiently run open hearth steel furnaces two to three 
tunes more charges of steel arc worked per week than 
in the least ifhcient whilst the efficiency of rolling 
mills varies in similar proportion 
The steel melters when engaged in mending their 
furnaces which they usually m immediately after 
the molten steel has been drawn off and whilst they 
are still whitohot have to undertake one of the most 
arduous forms of labour known in any industry 
Much might be done to lighten this labour for at 
some works the average time required for mending 
IS seven times li ngcr thm at others also owing 
to the fact that all the furnaces ire started at about 
the same time they tend to require mending at 
the same time si the men frequently cannot rdieve 
one anMher Ihis could be remedi^ bv arranging 
that mending was more evenly spreid over the week 
Many of the steel furnaces are still i barged bv hand 
in spite of the tremendous hbour ind delsy involved 
The effect of fatigue on health and longevity was 
studied by Dr Virnon (in conjunction with Mr E A 
Rusher) b\ t ibulating the sickness -ind mortality data 
of 34 000 iron and steel workers for 1 siv leir penod 
These data which had a crued under the Nationil 
Health Insurance Act showed that there is 1 definite 
relationship between the amount of sickness expen 
enced bv tne workers and the nature of their occupa 
tion Steel melters headed the list and showed 33 per 
cent more sickness than the aierige and 26 per cent 
tfeater mortality The puddlers of wrought iron 
wowed a 30 per cent excess of sickness the whole 
of this excess being due to respiratory diseises and 
rheumatism Presumably this was beriuse the 
puddlers ususllv work alternate 30 minute per ods of 
very hot and heavy work followed bv light worl or 
complete rest during which they tend to c tch ch 11s 
Other workers at hot md henw work likewise showed 
an excess of sickness whilst workers at orfinarv tern 
peratures such as ersnemen and general labourers 
showed q per cent less sickness than the average 


University and Educational IntelUsence 

Mr Jamfs W I ow assistant in the natural his 
tory department of University College Dundee hns 
been appointed lecturer in zoology at Birkbcck Col 
lege I <mdon 

Thb Mamhester Education Committee his appointed 
Prof B M lones to be principal of the Manihester 
College of Technology in succession to Principal 
Garnett Prof Johes who was educated at Oxfoid 
was for some tune professor of chemistry at the 
Government College I shore and more recently 
professor of chemistry at md director of the Edward 
Davies Chemical I aboratories Aberystsvyth 

Sewttee for February 2c announces that Prof J R 
Angell was elected president of Yale I. niversitv at a 
meeting of the University Corpontion on February 20 
the new president will t ike up his duties at the close 
of the university year Prof Angell is a graduate of 
the University of Mirhigm and has been professor of 
NO 2683, VOL 107] 


[March 31, 1921 


psychology, dean and acting president of Chicago 
University He has also shown ability os an admmis 
trator and a leader of education while acting as chair 
man of the National Research Council ana as presi* 
dent of the Carnegie Corporation 

A LIST of the students and teachers from the 
Dominions overseas and from foreign countries at 
present in our universities which supplemenu that 
issued in December last and referred to in Natvrb 
of December 30 p 585 has been issued by the Uni 
versities Bureau of the British Empire Although the 
inform'ition is not yet quite complete an interesting 
summary has been compiled showing the numbers 
which arc contributed by each of the conbnents 
Afrit a sends 1046 America and the West Indies 676, 
Asia 1338 of whom 974 arc fiom India Burma and 
Ceylon Europe 703 and Austrahsia a8a The 
grand total to date is thus 39^ of whom about two- 
thirds are from our overseas Dominions 

The Carnegie Corporation of New York has enter d 
into in agreement with the Ltland Stanford Umver 
sity of Cahforn a bv which it will give large financial 
support to a rescar h institute which the University is 
about to establish for the intensive study of the 
problems of the production distribution and consump 
tion of food The need for such research was first 
brought ic the attention of the Corporation by Mr 
Herb rt C Hoover and it is proposi^ that the insti 
tute shall bear his name 1 he selection of the I ni 
yersitv as its home is portly due to the fict that Mr 
Hoover has depos ted there th documentary material 
he has collected relative t ) the cconom c side of the 
war I he work of r starch f r which the labc rator es 
of the Lnivcrsilv will be mad ay lable is t b gin 
on July I 

Tub Pioneer Mail for February 18 publishes 
extracts from the presidential address delivered bv 
1 1 ( o! I W D Megaw to the Medical Research 
Section of the Indian Science Congress Col Megaw 
states that of late persistent rumours have been cir 
rulated that the Government of India is not prepared 
to undertake the full responsibility for the School of 
Tropical Medicine and Hygiene i f Calcutta and 
Bombay because all its funds are wanted for the 
establishmmt of a new Impel lal Institute of Medical 
Research in Delhi The sihool was established 
largely through the initiative of Sir I eonard Rogers 
with funds subscribed bv the public and grants from 
the Government Col Megaw alludes to the valu 
able work done by the school and pleads earnestly for 
Its proper support suggesting that the programmes of 
medical research in India should be considered bv an 
authoritative committee of experts 

La V iture for M irch 19 gives some extr icts from 
the statistics of attendance at the University of Pans 
which have been published in / Untversiti de Pam 
Before the outbreak of war the total number of 
students m the University wag 17 308 in the sue 
ceeding four years there was naturally a big drop 
while in iqi8 the numbers had nsen again to ii 026 
a figure only about a thousand short of the 1910 total 
In iqiq there was a big influx of students much as 
our I wn universities experienced and the total rose 
to 17761 but surprising figures are given for 1930 
from whith it appears that only 11 214 student! were 
in attendance The distribution of the totals among 
Frenchmen and others and among men and women 
also reveal some strange facts The figures for the 
men i lassed as Strangers for iqao show a decrease 
of about one-fifth of the 1913 total while for women 
the decrease for the same period is fullv two-Bnrds 
The numbers of Frenchmen attending the Unwersitv 
have decreased almost b\ one half while the numbers 
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of trench women students incrca'tod by i similar 
amount In another table arc shown the numbers of 
students who attended at the faculties of law medi 
cine science, art? and pharma(> for th various 
)ears From these it appears that the facultv of 
science is alone m claiming m increase on previous 
vears in the numbers of its students the figures given 
bemg 117s for 1911 1999 for 1919 and for 1920 
Thf seventh annual report of the C irneg i 1 . nited 
Kingdom Trust gives an account of the ictivitics of 
the Trust during 1920 The high cost of materials 
and labour made it impossible to erect buildings even 
when the plans had been ilreadv approved Indeed 
the trustees felt that they ought not to divert labour 
and material from the urgent n ids of housing 
Meanwhile, a special reserve of 414 -652 has accumu 
Hted to meet the claims of those who had been 
promised building grants Unfortunately this sum 
will be Quite inodeo^uate to carry out the work pro 
posed unless there snould be a heavy fall in the cost 
of buildiM For the quinquennium 192 1-2^ the 
trustees allot ^visionally 250 oool for library grants 
of alt kinds ^ey had already promised in the eyent 
of statutory powers being granted to county authori 
ties enabling them to maintain county library schemes 
to provide the capital outlay for every county in (Treat 
Britain which had not yet adopted a pioneir scheme 
under the auspices of the trustees These powers 
were granted bv the Public I ibrarics Act of 1919 ind 
the trustees will now fulfil their promise The I rust 
has continued its support to the Central Librarv for 
Students and now proposes to help the rur il libraries 
to lend to genuine stvidents who may live far from 
anv public library the more expensive bo< ks necessary 
for their studies Among other grants made duiing 
1920 we notice 4000/ to the I ondon School of 
Economics in connection with the very large exten 
Sion of Its premises loc 1 tow crcls the mil al ex 
penses of a library to provide merchant seamen with 
liooks while at sea ind i col ti the Nat onal Institute 
of Psvcholog \n important functioi of this nstitute 
will he to advis manuf ictun rs as li factoiv ondi 
tions and economy of labour 
DiRivr the summi r term it King s C olleg Strand 
Mr J H fcans will give four lectures on Cosmo 
gone and Stellar rvolution on May ^ lo 1“ and 24 
at 4 p m The first lecture will deal with ohservat on 
evidence the second with the effect of rotat n on 
gasecnis masses the third w ith the effect c f rotat on on 
liouid or semi liquid mass s and th last w 1 h the 
effect of tidal encounters Mr jeans s mtenticn is to 
give an account of recent chservation il and theoretical 
research m non technical form so as to be mte lligible 
not only to astronomers and mathematicians but also 
to geologists and all acqua nted with s mple scientific 
terminology On M iv o 11 and n at 4 p m in 
King s College Pri f N Bohr w ill lecture on The 
Quantum Theoiv of Rad ation and the ( onst tut on of 
the Atom At University Colle i a course of thre 
lectures on Oceanography with Soecnl Reference to 
the British Isles ’ will be delivered by Prof H N 
Du kson on junc 17 and 24 and julv i at 30 p m 
It IS also annminced that the course of lectures entitled 
A Histoncal Review of Meteorological Theory ’ bv 
Sy Napier Shaw has been postponed it will com- 
mence on April 29 and one lecture will be given each 
week until June 10 All the lectures mentioned are 
intended for advanced students of the University and 
others interested in such subjects admission is m all 
cases free and with the exception of Sir Napier 
‘ihaw’s lectures without ticket Tickets for Sir 
Napier Shaw'a lectures ran be obtained from the 
Meteorological Office South Kensington S W 7 
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Calendar of Scientific Pioneers. 

Apni 1. ises Jacob StoiiMr dnd —Referred to as 

the gicate&t geometri al genius sinie the time of 
Apollonius Sttiner trfati.d getmttrv synthetically 
V chair of geometry was crLaiel cspcci illy for him 
at Berlin 

April 1, 1900 8t Qoorga Jaokson Mivart ifaod — 

Originally a barrister Mivart took up medical and 
biologic if studies, and becamt well known b^ his 
writings For short per ds he held professorships at 
the Roman Catholic University m I ondon and also 
at Louvain 

April 1, 1001 FranoaU Marie Raoult died— From 
1870 until his death, Raoult was professor of 
chemistry at brcnoble Ills work on solutions begun 
in 1878 had a profound infiuence on the development 
of both chemistry and physiis He was awarded the 
Davy medal in 1892 

Aprd 2, 1872 Samuel Fmlay Breesa Motm dwd - 

An irtist bv profession Morse first trinsmitted mes 
sages by electncity m 1835 exhibited his apparatus in 
New \ork in 1837 and in 1844 connected Baltimore 
and \\ ashington by telegraph His well known 
ilphalict was invented during a voyage in 1832 

April 3, 1370 Hemrick Wdhebn Dova (fied.— A pro- 
fessor I f natural philosc^hy in the University of 
Berlin Dove idded much to the science of meteoro 
logy 

Aprd 3, 1000 Jasaph Lama Pran^ Bertrand 

dud Secret irv of the Pans Ac idemv of Sciences and 
a professor in the Fcole Polvterhniquc Bertrand for 
fifty years was a prominent mimber of the French 
m Ith m itical world 

April 4, 1017 John Napnr died A man if many 
interests Napier first publislied his invention of 
logarithms in 1614 when sixty foui vears of age His 
worl has been described is one which in the history 
of British science can be placed as sec nd only to 
Newton s Prineipia 

Aprd 4, 1127 Ernst Plerent Fnednoh Oldadm 
died One of the founders of the sci nee of acoustics, 
Chladni was of Hung in in extra ton end for some 
time held the ch iir of jurispru lence at I eipzig 

Aprd 4, 1870 Homnob Qintav Magnus died— A 
phyrsii ist of 13 c rlin M ignus w is an inspiring teacher, 
end was I nown for his ns irches on heat and other 
subjects 

Aprd 4, 1010 Sir WiliMffl Oreakes died Trained 
as a chemist by Hofmann Cr ol cs at an early age 
attainel h gh rink is an iiuc stigator His discovery 
and study f thallium inyenti n of the radiometer 
study of clo tn clis Inrgcs in high vacua expert 
ments on th rar p irths ind i i |,lassts and invcs 
ligat on of psy h i phenomena were but i few of the 
subjects with wh ch he d alt His work moreover in 
many cases was a starting point of impcrtant modern 
developments Knighted in 1897 he received the 
Ord r of Merit m 1 jio ind during ijij 14 served as 
president of the Ro al Society 

Aprd 0, 1020 Niela Heartek AbM dwd Still under 
twenty seven vears of ige when he died Abel held a 

S ace among the greatest m ithcmaticians of his das 
18 main work related to the theory of elliptical 
functions 

AprN 0, 1013. Adalf 0. H. Siaby dM —The inven 
tor With Count Ario of a system of wireless tele 
gnphv, Slabv mode his first successful experiments in 
1897 in the Roval Gardens on the Hayct 
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Societies and Academies. 

London 

I(o)aI Society, March 17 — Prof C S Sherrington, 
president, m the chair — Lord Rayklgh Ihe colour 
of the light from the night tMy Photographic ex> 
pohures weie made under coloured media selected foi 
isol iting tarious parts of the spectrum Lomparison 
with direct sunlight or moonlight showed that the 
night sky was of the same quality as these Visual 
eomparisons through coloured films showred that a blue 
him, which wis equally bright with a yellow one 
against the night sk\, was brighter igainst the twi 
light skv These comparisons were not embarrassed 
by colour diiTcnnces, because the light was so faint 
a« to give purely monochromatic vision The require- 
ments as regards colour and polmsation of the light 
would be satisfied if wc regarded it as coming from 
an unresolved background of stirs Ihey would 
equally be satished if we regarded it as due to sun 
Imht scattered bv meteoric matter — R O Street 
The dissipation of energy in permanent ocean cur 
rents, with some relations between salinities, tern 
peratiires, and currents On the issumplion of slow 
non-turbulent motion a formula for the mean rate 
of ener^ dissipation in permanent ocean currents is 
obtained which, when integrated over the whole of 
the oceans gives a dissipation it the mean rate of 
approvimately 1 x lo * < rgs per second Simple rela 
tions between the strength of the current, the silinitv 
ind the temperature of the water ire also found 
satisfactory estimates of the rurrents in mid-ocein 
can thus be mide S Dstts Ihe vacuum arc speetn 
of sodium ind potissium Definite improvements m 
the measures for the spe c tr 1 of sodium ind potissiuni 
have been obtained bv the use of sodium ind potissium 
vapour limps is sources With potassium in interest 
ing combin ition piir indic iting satelliti s to the diffuse 
swies has been observed The presence of potissium 
in the sun has been est ihlished and some idditionil 
strfium lines hive been identified with solir lines — 
\V r Qsnicr and C f Abcrnethy Heits of com 
bustion ind formation of nitro compouncls Pirt i 
Benaene tolutne phenol ind methvhniline siius 
In this piper the he its of combustion of ill th 
isomcrides of the mono-, di- ind tri nitro toluenes 
md benrenes together with a number of nitro 
derivatives of phenol and rm thvlanilinc hive been 
determined ind the heats of formition ind nitration 
cilculited TTic heats of formation and nitration of 
the isomendt s of the di- and tri nitro toluenes md 
-benzenes show consider ible variation the v^lucs tend 
mg to 1 minimum when the nitro groups ire mljicent 
to one another or to 1 niethvl group The heats of 
formation in inv senes increase to i maximum value 
with the introduction of the nitro groups which is 
reiched in the toluene phenol nnd methvlaniline 
wnes fwhen svmmetnnl substitution tikes place) it 
the dinitro deriv ifive The introduction of the methyl 
group into benzene modifies only slightlv the shape 
of the cunts showing the heats of formation of the 
denvitives but the hvdroxvl or methvlaniline group 
has a much greater effect— E K RMeal Ihe cata 
IV tic dehvdrogenition of alcohols Application of the 
approximation formula of the Nernst heat theorem to 
the equilibria 

CJI.*OH— CH.'CIIO-tH, 
and 

(CH,).CH.OH;=(CH ) CO+H. 

The variation of the dissociation constants with the I 
temperature was determined by means of a constant- \ 
volurttte gas thermometer cDntaining reduced copper a« 
catalytic material The velocity of decomposition of 
NO 2683, VOL 107] 


I the alcohol at the surface of the solid catalyst was 
I found to be much more rapid than tho reverse bi- 
molecular reaction Concorclant values for the equili- 
biiura constants at various temperatuics could be 
obt lined only at low pressures 

Ocetoglcal SMWty, March 9 —Mr R U Oldham, 
president, in the chair — \\ li K King Ihe surface 
of the marls of the Middle Ch ilk in the Somme 
\ illcy and the neighbouring districts and the ellect 
on the hydrologv (.halk forms the mam deposit of 
the irca, w Ucr w is obtained for tioops largely from 
burcltolcs made by the percussion method The great 
number of boi es cn ibles one to consti uct a map of 
the contours of the inirl surface Ihcse curves show 
that (1) the mam anticlinal crest (axis of \rtois) is 
not continuous, but consists of 1 senes of curved axes 
irrangtd en Echelon , (2) the close relationship of the 
nver-sy stems to the tci tonic axes and (3) tho capacity 
of the Chalk to y ic Id w ater fur bore holes measuring 
ibout b in in diimctcr depends more on the topo 
graphv of the neighbourhood than on the larger tic 
Ionic features, provided about ft of chalk cx:curs 
between the marl surface and the surface of the water, 
table 111 till ( hilk Dr (icitrudc I EUu ihe I) ila 
country its structure md rock succission Ihr de- 
tiilcd mapping of the tieds is now classihed, has 
brought out the sirui turc of ihi c uuntrv md a mcxli 
he ition of V lew s previously he Id w ith regard to the 
H il 1 f lult seems to be ncccssarv It appears to be 
erne of i senes of compri ssion il f lults iffccling the 
whole of the country southeast of Bala lake Ihe 
initiating structuril factor was probiblv compression 
of the lexks is a whole against the Harlech Dome, 
(ontroUed by the risistantc offered bv the Ordovician 
volcanic mass to the tompn ssion il force Ihc 
countrv was hist folded and thin illi tid bv thiusl 
movements Ihc six miin struclui d lines of displace 
ment lie given ( ombintd with this m i]oi clispj ail- 
ments there has bicn much dilTeientnl minor tnrust 
ing (U irs) which is most conspicuous ibovi the 1 1 in 
,,ower thrust Compmson is made bitwun thi sue 
cession here seen and Ihit of other ate is in Great 
Britain md the f lun 1! fi iluus tie noted and 
tibul itcd 

Zoological Soelel), March S —Sir Sill iimcr, vice- 
pi siclent in the chair I G Bonleager Tsperi- 
ments on colour e ha nges of the sjuticd salamander 
{SalamiHilra maculosa) conducted in the socii.t\’s 
r.aidins Miss loan B Procter Ihe \ iriation of the 
scapula in the Hatnihiin gioups \„lossa md \rci- 
fiii— Dr W 1 Caiman Notes on nnrini wood 
boring inimils 11 rruslacca —Dr \ \ Christie* 
Unde Ihi rcprcxUictivi orginsof the Ascidian hitken 
thaha borealts (loltsi h licit — B P Uverov The geo 
Lnphical distribution of Orthopternis insicts in the 
( luc isus and in Western Asia 

Paris 

Academy el Scieacei, March 7 - M Gcort,cs Lemoine 
in the chair G I Ippmena The di termination of 
the IMS of rotation and the vcloiitv of rot ition of 
1 solid bodv and the reilis ition of 1 solid body with- 
out rot Ition —M da Sparre The maximum vicld of 
turbines G Jnlla Ihi variation of tho function 
which furnishes the conformal rt presentation of an 
irta on a circle when the contour of the irea varies — 
B bamUer \rticulate deformable systems and 
couples of surfaces deduced from them — A Talat 
Ihe reversal of the stresses in bridge lattice bars — R 
Foret The law of equilibrium of solid grains in a 
verticil isi ending current of water Experiments on 
the relation between the linear dimensions of solid 
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partidti) and the velocity of currenlb of water main 
taming, the particles in suspension Six different 
minerals were used and it is as found that when the 
section of the particles was small tompireU with thit 
of the lube Stokes s law was applic iblc — \ Perot 
MtasuremciU of the pressure of the solar atmosphere 
in the magnesium laver and the verifirition of th» 
printiple of relitivitv — 11 Soalaa Ihe iniluiiiie if 
lif'ht on the conductivity of fluorescent liquids 
P 1 Mercantoa 1 he application of stereoscopic 

vision to the control of glatinl variations The ap 
pill ition of stcfcosci^ic vision to two photographs 
tiken with the seme camera and from the smie spot 
it nn interval of a year showed clearly the changes 
in the Orni phcier — M Paatlienler New appliei 
tions of the method of chirges of very short duration 
ind instantaneous lighting — F Mlchaad Studv of the 
energy of a system of currents —H Chipart Ihe 
ippirent mutual icticns of magnets and currents 
plunged in a magnetic liquid— J Baihaniy Ihc 
properties of diagrams Curves representing the dis 
plieement of equilibrium of chemical systems— P 
CMvMtra Ihe action of additions on the expansion 
anomalv of the firro nickels ippliiation to the iron 
nickf l-ehromium alloys 1 he hypothesis of the forma 
tion ^ the compound Ni.Cr, serves to explain th 
m II ked effect exerted by chromium on the expansion 
anomalv of the ferro nickels - S Potttraak Th 
systematic nomeniliture of the molybdates ^ 
critiusm of a rcc nt rommuntcntion bv ForMn on the 
sinip 8ub]<(t— r Toperesca The removal of Iim 
and magnesii from solution hy priiipitatcs of 
chromium h\dK\i<fc The limiting quaniitus re 
a to the formntion of 

aO Cr,0 and ^MgO Cr 0 Both the hme and 
magnesia can Ic removed bv washing the preripitate 
with DOihng s per cent solution of ammonium 
nitrate M I egrand The cstim ition of maltose and 
1 ictose in presence of other reducing sugars L se of 
Barfoed s solution Di tails of the niithod aie gum 
w ith t\ imples of its application to tht study of th< 
products of the gtimimdon of seeds and to th 
analysis of mill -R ChudeaB The changes m the 
rliniile of the Sahara during the Quaternary period 
R de Litardltra The dimorphism of the ehromosom 
eluents in Pohtiodiain S hneidert during the telo- 
phase and interphase pen ids H Conpta ^ stem 
with horizontil c olropism A\ith certain spot s of 
lentil cultivate! in the dirl the stems in th 

hon/ontal direrlm If afiei the stem has com 
mencH to grow it is placed vei deal fresh growth is 
still horizontal If the se ds perminad n dayimht 
the stem grows yeitinllv— I Danid Grafts of the 
ynflow^cr on the ferusalem aituhoke— j Dolrtnoy 
The influence of the temperatuic of the theimal watei 
of luehon on their flori Only Ihe thiobiclera of 
’^’'■ings 

(SO fofij C ) The formation of sulnhur is espnially 
marked betwi.n 40° and s*® C — f Chcmla The 
action of a pai asitic fungus on Dil ra eduhs —I 
Mrdu The general morohologv and stnictiire r' 
the digestive apparatus of the I e^optcri — f Page 
Some spiders without pulmonary saes A di sei iptif 
14 Tehtnn trnflla found in the S 

Man Cave ncai I a Presto m the eastern Pyrenoe 
This spider is blind and the lungs are repheed t 
trachean stigmata The author in iqi-j put forwai 
the view that T tenella was the survivor of an exlioi 
fauna and this is confirmed bv the discovery bv Mb 
Mtuaud and Jeannel m eastern Africa of a new fom 
boneumonella — L Bartta Prelimimrv note on th 
Idea of species and vanabilitv In the stiiklebat— ' 
«jrrsa Tumours of the interstitial gland of th 
testicle of the horse 
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Standardisation of Vaccines, Toxins, and 
Antitoxins. 

W E referred last week to the special 
measure.s proposed by Sir Mackenzie 
Chalmers’s Committee for the control of the 
quality and authenticity of vaccines, toxins, anti- 
toxins, Salvarsan, and certain other drug^s. What 
is there in the special circumstances of our time 
to justify a closer superintendence of the many new 
therapeutic substances now in common medical 
use? It might well have been supposed that in 
the vast technical developments of the last half 
century ” big business ” had, through the sheer 
excellence of its scientific methods, reached a plane 
where further public control was superfluous. 
Over a large area of the drug field this is true. 
If we look back for half a century we can trace, 
since the medical Acts, a steady growth in the 
technical standardisation of all the drugs used in 
medicine. The British Pb.armacopoeia itself came 
into existence because experimental pharmacology 
showed the need for precision of dosage and the 
consequent standardisation of drugs. The demand 
made by scientific medicine evoked the best powers 
of scientific chemistry. To-dRy there are few fields 
of applied science th^at can show greater precision 
of practice than the drugs now used as therapeutic 
substances. Standardisation, theref'ore, and con- 
trol in one degree or another are acce^hd methods 
of securing the consumer not merely against fraud, 
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but also against inertness and inefficiency in 
chemical medicines. 

But within the half century there have arisen 
other products not capable of easy standardisation. 
It is only some thirty years since Koch pro- 
duced his first “tuberculin.” To those who re- 
member the wild rush to Berlin to secure the magic 
poison and to inject it without afterthought, the 
memory is full of horror. The damage done by 
the indiscriminate use of tuberculin alone would 
justify severe restrictions on the use of all such 
toxins, and the antitoxins had also to pass their 
trial. It is only twenty-five years since \on 
Behring’s diphtheria antitoxin was given to the 
world. Immediately, in this and other countries, 
von Behring’s processes of production were imi- 
tated, sometimes without his exactness of tech- 
nique, and the result was here and there a serious 
disaster. For even the large firms had not e\olved 
the superb machinery they now command, and 
e\ery person that used the new antitoxin did so 
with uncertainty and misgiving Steadily, as 
methods improved, standards of potency and 
purity improved with them. Fortunately, 
diphtheria antitoxin from the beginning uas 
capable of very exact standardisation by control- 
lable units. It was the model for all later anti- 
toxic serums. Of such serums many have since 
been produced, and some have succeeded as cures. 
But still more recently the treatment by vaccines 
has grown by leaps and bounds. 

When Koch’s tuberculin, which is really a dead- 
germ vaccine, appeared, many of the “elder states- 
men ” of medicine prophesied a period of special- 
ised vaccines of endless variety. 'Fhe period is now 
upon us. The refinements of technique are almost 
incredible. Smallpox vaccine was for a century the 
pioneer. To-day every common cold has its vac- 
cine. This is because bacteriology has been active, 
methods have grown in scientific precision, and 
clinical medicine has come to understand the 
therapeutic value of biological products. But these 
products vary in potency, in purity, and in dangtr. 
In careless hands they may do immense harm ; in 
skilled hands, immense good. But if w'idespread 
use and possible occasional danger are relevant 
grounds for control, the case for the control of 
these biological products is as strong as the case 
for the control of other potent and dangerous 
drugs. 

The Committee’s remit covered, however, other 
substances perhaps as dangerous. Salvarsan is a 
type of product that cannot be adequately tested 
by direct chemical means. Its toxicity is a primary 
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factor, and this cannot be tested except biologic 
ally During the war, on account of difficulties 
with imported salvarsan and its analogues 
special provision was made for testing and stand 
ardisation The Medical Research Council under 
took the necessary work, and the history of the 
uses of salvarsan and its substitutes is one of the 
most striking chapters in the records of the war 
What the «ar started this Committee proposes to 
continue 

Standardisation, therefore of biological products 
and of the more dangerous chemical toxic drugs 
IS loudlv called for As early as 1909 the General 
Medical Council approached the Government with 
the suggestion for the establishment of a public 
institution for the pharmacological standardisation 
of potent drugs and of serums ’ The Medical Re 
search Council within the last few years has 
actually carried out a certain amount of standard 
isation The recommendations of Sir Mackenzie 
Chalmers s Committee are really only gn ing effect 
to views accepted both b} scientific experts and by 
scientific manufacturers The primary recom 
mendations are that such products as wc have 
named should be subject to supervision and con 
trol, that the controlling authority should be the 
committee of the Privy Council which at present 
controls the Medical Research Council, that this 
committee should decide from time to time what 
substances are to be brought under control and 
presenbe the methods of standardisation and 
testing , that the controlling authority should have 
to assist It an advisory committee representative 
of the different sections of the kingdom, as well as 
of the Navy and Army, the General Medical Coun 
cil, the Medical Research Council, and the Pharma 
ceutical Society that there should be a central 
laboratory under the management of the Medical 
Research Council for the preparation and main 
tenance of standards and the testing of market 
products that control should include the licensing 
of manufacturers, the inspection of plant, prem 
ises, and processes, and the testing of the finished 
products, that the primary responsibility for see 
lOg that products conform to standard should lie 
with the manufacturers that test samples should 
be taken from time to tune, and also that manu 
facturers should be required on occasion and for a 
period to furnish samples of every batch of a sub 
stance made It is also suggested that imported 
products of the same order should be admitted 
only by hcence, and sidijected to equal tests 

In these recommendations and in the argument 
justifying them we find nothing that should inter 
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fere lUegitunately with the well established 
methods of private enterprise Indeed, the Com* 
mittee, in its recommendations, has the support 
of the leading manufacturing firms, which, with 
certain slight qualifications, welcome appro- 
priate inspection and standardisation The draft 
Bill embodies the recommendations in a workable 
form It may require modification in detail, but 
in prmciple it seems adequate It combines a 
sufificiency of central control with the minimum of 
trade restriction 



British Dyestuffs Corporation. 


T he situation in which the directorate of the 
British Dyestuffs Corporation finds itself is 
a remarkable one At the registration of this com 
pany in May, 1919, as a result of amalgamating 
British Dyes, Ltd , of Huddersfield with Messrs 
I cvinstein, Ltd , of Blackley, the appointment of 
Sir Joseph Turner as commercial managing 
director and of Dr Herbert Levinstein as tech 
meal managing director, was designed to main 
tain the interests of both groups, and to benefit 
the united enterprise by the special contnbution of 
knowledge and experience which each of these 
gentlemen was expected to make At the meeting 
of shareholders in Manchester on Friday last it 
was announced that Sir Joseph Turner and Dr 
Levinstein, while retaining their seats on the 
board, have been superseded as managing 
directors by Sir Henry Birchenough, the chair 
man of the corporation. Sir William Alexander, 
and Mr Vernon Clay 

It is no reflection on the new managing directors 
to express the opinion that the position thus dis 
closed must arouse grave misgiving amongst all 
those who recognise the foundation of a self sup- 
porting synthetic dyemaking industry as a matter 
of the greatest national importance Disregarding 
the woeful absence of harmony which appears to 
be indicated, the aspect of this rearrangement 
which causes anxiety to chemists is the fact that, 
at a time when all the scientific knowledge and 
commercial energy available in this country should 
be correlated in a concerted effort to establish an 
industry which, more than any other, depends for 
success upon the combination of these factors, 
two of the most experienced practitioners should 
be removed from very intimate association there 
With 

The proper and perfectly natural request for an 
investigation put forward by the shareholders met 
with a cold response from the board, and the 
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declaration by the chairman that a g^eneral meet 
ing la not the occasion tot an explanation of such 
peculiar circumstances is one with which many 
will sympathise, but the public is entitled to full 
information at the earhest convenient opportunity 
Pending more precise knowledge of the facts, it 
would not be fair to the late managing directors 
or to the board, to pass judgment on their action 
If, however, as the published statements at present 
suggest, incompatibihty of temperament is the 
cause, chemists will regard them as having failed 
in realising their responsibility to science at a 
critical juncture , on the other hand, the board can 
scarcely escape the reproach of having allowed an 
impossible situation to continue far beyond the 
point at which a surgical operation had become an 
obvious necessity Having regard to the immense 
scientific and national interests which are invoKtd 
in the ultimate success of this enterprise and to 
the large sum of public money which has been in 
sested in the corporation, its future conduit 
demands very careful scrutiny 

Alcohology. 

Notes on a Cellar book By George Saintsbury 
New edition Pp xxxi + aaS (London Mac 
millan and Co , Ltd , 1920 ) 7s 6d net 

T hat constituent principle of all vinous or 
spirituous drinks which maketh glad the 
heart of man, no matter how diverse their origin 
— and this diversity is something astonishing — is 
commonly reputed to be alcohol But since this 
word, in scientific terminology, has lost its original 
restricted meaning, and is now used genericall) 
to comprehend a multitude of substances, solids 
as well as liquids, the majority of which are not 
produced by fermentation, it is desirable to be 
more precise, and to say that this exhilarating 
principle is held to be the ethyl alcohol of the 
chemist All alcohols are not toxic, although 
certam of the congeners of ethyl alcohol — such as 
methyl, propyl, and butyl alcohols — are highly 
poisonous — far more so, apparently, than ethyl 
alcohol On the other hand, glycerin, which is 
regarded by the chemist as an alcohol, is non 
poisonous Other instances of non toxic alcohols 
might be quoted 

The stimulating, as distinct from the toxic, 
effect on the normal individual of what we usually 
call alcoholic beverages is a very complex pheno 
menon It is partly physiological and partly 
psychological To b^m with, the hquid 
must be pleasant, or at least not jrepugnant, 
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to the senses The physiological effect is 
probably not wholly due to the ethyl alcohol 
Perfectly pure ethyl alcohol, in the sense in 
which the chemist understands the term 
pure, IS seldom seen, and is certainly 

never a commercial article When produced 

by synthetic processes from inorganic materials 
it IS devoid of all flavour it is as char 

acterless, indeed, as distilled water To drink 

it would afford no pleasure to a sane person 
1 he ethyl alcohol of all fermented liquids, whether 
they arc distilled or not, is accompanied by a 
\ ariety of substances, such as the alcohols chemic 
illy related to ethyl alcohol, as well as ethers, 
esters, aldehydes, and other products, originally, 
in the case of wine and cognac, contained in the 
must or juice of the grape, or, in the case of 
•.pints dtnved from the fermented w ort of various 
grains In the case of liqueurs and cordials, the 
composition is far more complex by reason of the 
flavouring or other ingredients present Some of 
these may be factitious substances made to simu 
late natural products, but with widely different 
ph}siological properties Ihe main point is that 
the substances associated with the ethyl alcohol 
in wine beer, spirits liqueurs cordials, etc , con 
tribute their effect to the character of the beverage 
and also to its physiological action, the> may, 
indeed, in certain cases overpower, or mask, that 
due to the ethyl alcohol alone 

The cult of alcohol is, however too vast a 
subject to be ueated at greater length in such 
a notice as the present It is of an immemorial 
antiquity As wc are informed, it has occupied 
mankind nt least since the dnvs of Noah, who, 
in the words of the German song, was certainly 
ein frommer Mann, ’ as well as a husbandman 
But there were tillers of the ground before the 
Hood, and even Cain may have planted a vine 
yard, for it is not expressly stated that Noah was 
the first to do so In that case it may have occa 
sioned the first recorded murder, pate Prof 
Saintsbury, who fails to see any connection 
between crime and strong drink 
The hterature of alcohulogy — that is, the litera 
ture which treats of the origin, nature, and pro 
perties of alcoholic beverages, which sings their 
praises and extols their benefits , or which, on the 
other hand, anathematises the wme when it is 
red, stigmatising it as a mocker, which biteth 
like a serpent and stingeth like an adder, and 
which curses strong drink as the source of 
woe and sorrow, of contention and babbling, of 
wounds without cause, and redness of eyes — is 
probably one of the most extensive in the 
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world Thouswds of volutnes have been wntten 
upon the subject, and doubtless will continue to 
be wntten for it is of perennial interest as the 
book before us testifies 

Prof Saintsbury does not profess to be more 
than an amateur alcohologist His present treat 
ise if such It can be termed, has no pretensions to 
profundity Senous books on wine, he thinks 
have, as a rule, been rather dull and to be dull on 
such a subject is worse than a crime — it is a 
blunder He discourses freely and i^easantly and 
with the h^htest possible touch concerning his re 
nuniscences of the contents of a cellar accumulated 
at various tunes during upwards of half a century 
more m the interests of a refined hospitality than 
of winebibbing and the riotous eating of flesh 
as the Wise Man has it He tells us frankly what 
he prefers and on what he sets httle store But 
he IS too wise to be dogmatic His preferences 
he learns are not always shared by others and 
he fears he may occasionally wound worthy feel 
mgs by what he writes To nothing is the old 
adage De gutUbus etc more applicable than 
to a man s drink The Lord Derby who preferred 
the gout to a certain brand of sherry would 
doubtless find people to whom the wine was 
palatable Prof Saintsbury can houevrr be 
emphatic enough at tunes He has unmeasured 
contempt for what he denounces as the dishonesty 
of the so called temperance party To his mmd 

it IS a question whether the most Jesuitical Jesuit 
of the most heated Protestant imagination has 
ever outdone a thorough going temperani e advo 
cate in the endless dodgings and windings sup 
pressions and suggestions of his method This 
IS irop de eile fhere was no occasion to attempt 
to break a lance with the temjKrance party 
Sensible men will agree with the author that 
abusus non toM usum is a sufficient reply to what 
he terms the unscrupulous exaggeration of 
partisans and he would have been well advised 
to leave it at that All temperance advocates are 
not fanatics or faddists and the opinions of 
earnest thoughtful, and conscientious men are 
worthy of respect There is such a thing as in 
temperance in argument as well as in alcohol 
Moreover the spirit of self demal which actuated 
thousands of men during the gravest crisis 
through which this country has ever passed is 
worthy of a more generous recognition than it 
rctetvta Prof Saintsbury s arguments would have 
met with very short shrift at the hands of the late 
Sir Victor Horsley 

These apart the book affords very pleasant 
reading, and an idle half honr may be pleasurably 
spent m dippin g mto its pages 
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Son* Aspects of Psychology. 

(1) Educatwnal Psychology By Dr Dame! 
Starch Pp xi + 473 (New York The Mac- 
millan Co London Macmillan and Co Ltd , 
19S0 ) 14s net 

(a) The Psychology of Childhood By Dr Naonu 
Norsworthy and Dr Mary Iheodora Whitley 
(Brief Course Series in Education ) Pp 
XIX + 375 (New York The Macmillan Co , 
London Macmillan and Co Ltd 1930 > 
io« net 

(3) Human I sychology By Prof Howard C 

Warren Pp xx + 460 (London Constable 

and Co Ltd 1930 ) sas net 

(4) Sptrtiudlism and the New Psychology An En 
planatton of Spmiuahst Phenomena and Beliefs 
tn Terms of Modem Knowledge By Dr 
Millais Culpin With an introduction by 
Prof Leonard Hill Pp xvi+iS 9 (London 
Edward Arnold 1920 ) 6s net 

T hose who are by nature and training suffi- 
ciently eupeptic to digest a diet of well 
prepared statistics will find Dr Starch s Educa 
tioial Ps> h lo^y (1) to their taste and will profit 
by Its assimilation Most English teachers prefer 
general impressions handed on by tradition from 
masters of the r craft vnd endorsed as they think 
by person'll experience to results expressed m 
coefficients of correlation But some of them 
want to know what 'll! this mass of statistical 
work reall> comes to aid how far it is helpful 
as a guide to practice The author goes far to' 
meet the r requirements After outlining the 
nature of the problems that inse he deals (1) with 
the native equipment of human beings and 
(11) with the psychology of learning first m 
general and then in the case of sundry recog 
nised school subjects 

The reader wdl probably turn with special in 
terest to the treatment of certain large questions 
such as the mheritance of mental traits and the 
transference of training As a result of a review 
of the statistical evidence so far to hand Dr 
Starch concludes that the ultimate achievement of 
any given individual is due to his inherited ability 
probably to the extent of from 60 to 90 per cent 
and to actual differences in opportunity to the extent 
of only from 10 to 40 per cent If then, nature 
bears to nurture something like the proportion of 
three to one and if there is but littfe statistical 
evidence m support of the cherished belief that 
the outcome of nurture in one generation is soi 
transmitted as to contribute to the inherited 
nature of die next it m^t seem that the rdlt of 
the teacher is less important than he is apt to 
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datm But one must remember that the propor> 
tion of inherited nature that ts actually realtsed 
in any given individual depends in large measure 
on his nurture through education That is where 
opportunity comes in It may be true enough 
that equal opportunities for all do not produce 
equal abilities in all None the less educational 
opportunity does raise the realisable value of the 
inherited bequest in capacity and that in no 
slight degree How much we do not know 
As to transference it is assumed on the formal 
discipline view that training of one sort affects 
capacities of other sorts irrespective of identical 
elements or of similarity in the activities de 
veloped On the basis of a c ireful discussion 
Dr Starch concludes that as a general estunate 
in the case of closely allied subjects there is prob 
ably from ao to 30 per cent of transfer and from 
that point down to a very small proportion or 
none in the case of subjects which have little in 
common The book abounds in detail which is 
worthy of careful stud> Few who follow the 
treatment with understanding and critical judg 
ment cm fail to proAt in the practice of their 
profession 

The Psychology of Childhood (2) is a con 
tribution to the Brief Course Senes in Education 
published under the editorial supervision of Dr 
Paul Monroe Dr Niomi Norsworthy who 
began the work md Dr Mary Theodora 
Whitley who has completed it since the 
death of her colleague reflect the influence 
of Prof Ihorndike in the Teachers College 
of Columbia University the scene of their actm 
ties The text book is written with a view to its 
use in normal schools and presupposes some 
knowledge of general psychology Statistics arc 
freely used and a section is devoted to the 
methods adopted in their employment but the 
treatment, on the whole is on lines which are 
sanctioned by custom with chapters on sense per 
ception, memory imagination habit formation 
play, and so forth Although the lines are 
famdiar there is a good deal of freshness and 
individuality English teachers will read it with 
profit, but should do so perhaps, with discretion 
For the basis is in the mam frankly physiological 
The inheritance of an individual is m terms of 
structure in the nerve system, not m terms of 
mental states A baby is not heir to any ideas 
he does not even inherit consciousness as such 
what he does inherit is a complicated system of 
neuiones acting and developing in accordance 
with certain laws of growth A child acts as a 
human being rather than as an aniqial because 
he inherits a human nervous system No matter 
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how general a mental trait may be, no matter 
how minute its character it is dependent on some 
connection of the neurones Possibly Dr Drever 
in Edinburgh might suggest to teachers in train 
ing some modification of the principles that are 
current in Columbia University 

It IS quite clear from Prof H C Warren s 
Humin Psychology (3) that definitions ad 
vanced in Princeton would not find ready accept 
ance at St Andrews That is part of the trouble 
in this field of exposition If in half a dozen text 
books 01 physics or works in which physical con 
cepts phy a leading part we found not only such 
a word as acceleration but even the word 
physical used in half a dozen different senses, 
we should be perplexed and perturbed Lnfor 
tunately something like this state of matters ob 
tains in psychology By conation Prof Stout 
means this Prof Alexander that, Prof Warren 
something else hor Prof Titchener it has no 
scientific meaning Even the word mental is 
in bke case What is for most psychologists dis 
tinctively mental the flow of ideas (somehow de 
fined)— IS for Prof Alexander typically non 
mental and while for some the mind ts the 
stream of consciousness (in some sense) for 
others it is that which gives direction to the stream 
and in part at least makes it flow Further 
more the notion that what is mental or psychical 
IS that which is revealed m consciousness — even 
this IS rejected by the exponents of the new 
psychology who urge that its major part is con 
cealed in the unconscious 

Much of course depends on the method of 
approach to the subject, from below through 
physiology or from above through philosophy 
Ihe one (from the other point of view) is either 
tainted with materialism or tmted by metaphysics 
Prof Warren takes the low level route from the 
plains of biology and physiology, and if this 
method of approach is somewhat out of fashion 
in England to day, that is no reason for refusing 
to one who travels along it with careful steps a 
patient if critical, hearing 

For Prof Warren psychok^ is the science 
which deals with the mutual interrelation between 
an organism and its environment The interaction 
between them involves three stages— stimulation, 
adjustment, and response Each single inter 
action IS an experience and the sum-total of such 
experiences makes up the mental life of the 
organism The special structures and types of 
function which bring about the interaction con- 
stitute Its mental (or psychical) organisation The 
investigation of mentid hfe is the study of experi- 
ence, whether that experience be accompanied by 
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any discoverable consaousneM or not Experi- 
ence may thus include behaviour and consctous 
ness, but need not include the latter Behaviour, 
or the action of the organism on its environment, 
IS typically mental (as defined) Consaousness is 
the subjective accompaniment, or so-called inner 
aspect, of some, but not of all, modes of be- 
haviour In the more complex cases of adjust 
ment we know far more about the consaous than 
the physiological aspect, though we have reason 
to b^eve that such an aspect is always present 

The thesis is worked out with commendable 
consistency, and what G H Lewes would have 
called the metempirical factor is rigorously ex- 
cluded One cannot here enter into details or 
follow up the definitions which the method of 
treatment carries with it Since, however, cona 
tion bulks so large in much current English dis 
cussion, attention may be directed to the attenu 
ated form it here assumes “We may define 
conation as the mental state which accompanies 
any involuntary or automatic movement or any 
boddy position of which we are aware '* It is 
simply the conscious correlate of behaviour itself 
The place, if any, of consciousness in the causal 
nexus IS not ducussed 

Dr Culpin's Spiritualism and the New Psy 
chology ” (4) purports to give an explanation of 
spiritu^t phenomena and beliefs m terms of 
inodern knowledge By modern knowledge is 
meant that version of Freudian hypothesis (as 
presented by Dr Bernard Hart m his “ Paycholog> 
of Insanity ’’) which is recapitulated in the first 
four chapters The book is brightly written, is 
flavoured with the spice of satire, and contains 
much criticism that is not only clever, but also per 
tinent and acute It will do much to strengthen 
the conviction of those who are already convinced 
Whether it will alter by a hairbreadth the 
belief of sundry others is open to question Still, 
the missionary effort is warmly commended by 
Prof Leonard Hill in an able introduction 

A touch of piquancy marks the position which 
Dr Culpin seeks to defend On one hand, there 
arc certain phenomena which look or >/ disem 
bodied spirits were concerned in their manifesta 
tion On the other, there are certain phenomena 
which look ax tf memories were stored in “the 
unconscious ” The author argues that wholly 
erroneous behefs are founded on the former “as 
if,“ and that in the light of ‘ modern knowledge” 
a valid explanation of them may be given in terms 
of the latter “as if, supplemented by one or two 
more irf like nature Whether “memories ” in 
the unconscious are embodied or disembodied, and 
in what manner they are “stored," are problems 
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' on which no light is thrown Now a crucial ques- 
I tion for saentific thought is this What is the 
justification m any given case for passing from 
‘as if" to “is”? No doubt we ^ jump with 
fatal facility from one to the other, and fail to 
realise that “of course it obviously stands to 
reason that it must be so ” falls very far short of 
It IS so ” Dr Culpin thinks that there is no 
: justification for the saltum mortdla of the spirit 
ualist Does he adequately jusUfy his saltatory 
acceptance of memories, ideas, wishes, thoughts, 
and the rest, in the unconsaous? He must, too, 
be well aware that there is another “as if” which 
puts in a claim to be ah “is ” Thus Prof 
Warren (3) says — 

The popular notion of memory is based upon 
too close an analogy with perception Objects in 
the environment continue to exist even when we 
do not perceive them Popular psychology as 
sumes that ‘ memory objects * (memory images) 
persist in much the same way It is true that 
•something remains in the brain after the sensation 
ceases, which furnishes the basis for future 
memory images But what remains is not a * pic- 
ture of the object or event, but merely a record , 
it IS a trace or set or retention effect of some 
sort in the structure of the neurones or synapses ” 
There are thus at least three " as ifs ” which put 
in a claim for acceptance — that of Sir Oliver 
Lodge, that of Dr Culpin, and that of Prof 
Warren The author s attitude towards Sir 
Oliver Lodge and his school is clear enough One 
would like to know with greater definiteness his 
attitude towards Prof Warren and his school 
But perhaps their tenets do not fall within 
modern knowledge ’ C Ll M 

Physiology for Students 
Fssenttals of Physiology By Prof F A Bain 
bridge and Prof J Acworth Menzies Fourth 
edition Pp viii-i-497 (London Longmans, 
Green, and Co , 1920 ) 14J net 

T he fourth edition of Profs Bainbridge 
and Menzies ’s work differs but little 
from the previous one , only a few of the 
sections have been rewritten As the authors 
state in the original preface, their object is 
to bring ti^ether m a concise form the 
fundamental facts and principles of physio 
logy ” They certainly have succeeded, for 
they do not waste a word, if we omit the 
tables inserted m the section on the distribu- 
tion of the cutaneous sensory nerve-endings We 
cannot see that the knowledge of the actual 
mmimal pressure stimuli in various parts of the 
body IB of great importance, and these Ubles, in 
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our opinion, could have been omitted with no great 
loss, especially m a volume of this nature 

In some sections, on the other hand, the con 
ciseness has been rather overdone The chapter 
on muscle is somewhat condensed, especially the 
paragraph dealing with visceral muscle which 
as in many other text books is quite over 
shadowed by the record of experiments on the 
gastrocnemius of the frog The paragraph on the 
reaction of the blood, containing as it does an 
explanation of hydrogen ion concentration could 
have been longer and clearer This subject is 
usually a very difl^cult one for the average 
student and require?^ a good deal of explanation 
It would have been wise to devote a full 
paragraph to a description of what hydrogen ion 
concentration means, especially as this term is 
coming into greater use every day 

The section on the gases of the blood is very 
full md contains an account of all the recent 
work Barcroft s differential apparatus is figured 
and explained \ very good feature of the book is 
the illustration of the text with representative 
tracings This we think is very important for 
the proper understanding of a subject like physio 
logy which IS, and always must be practicnl 
The presence of these typical tracings saves the 
reader from cramming ficts -in obvious dinger 
in such a concise book 

The chapter on the ductless glands is well 
illustrated by photognphs of typi<^ cases show 
ing the effects of withdrawal of the various 
secretions This is of advantage as it impresses 
on the student the close relationship between 
physiology and the actual practice of medcinc 
The chapter makes mention of most of the recent 
imjiortant work in endocrinology — e g there is 
noticed the work of the Glasgow school under 
Prof Noel Paton in connection with the para 
thyroids and guanidin 

On the whole the book ought to prove useful 
for students going up for their second profes 
sional examination after they have gone through 
the necessary practical classes 

Our Bookshelf 

ApplicaUotu de la Photographte Airtenne By 
L P Clerc (EncyclopMie SaentiBque ) 
PP VI + 350+ XII + x plates (Pans O Doin et 
Fils, 1920 ) 7 50 francs 

In the production of aenal photographs the results 
of diverse scientific mvestigators have been used 
but even when the ideal photograph has been 
obtained, its value is small without a knowledge 
of its geometrical properties and of the methods 
by whidi It can be most fully employed The 
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present work deals mainly with the geomeuical 
problems which form the foundation of the use 
of air photographs for precise work, and it is the 
element of precision which makes the aerial pic 
ture so valuable The book is divided into three 
parts The first treats briefly of mterpretation, 
and includes the Calculation of the heights of 
objects from their shadows The second part 
de^s with stereoscopy and is of great value It 
covers the groundwork of the subject very fully 
and will be invaluable in working out metrical 
methods in practice fhe third part deals with 
metrophotography and contains many of the re 
suits discovered by earlier workers in photo sur 
veys from balloons together with new w ork The 
gencnl trentment suggests that the luthor has 
been more occupied with the theory of the air 
photograph than with the results obtained in prac 
tice md in his introduction he refers rather bit 
terly to the photographic organisation of the 
French Services Whatever may have been the 
situition during the wir M Clcrr must hive the 
satisfa tion of knowi ig that his unique work will 
greatly assist the future development cf scientific 
air photography H H T 

Essayi on Early Ornithology and Kindred 
'iub) cts By J R McClymont Pp vi + ^a 
+ 3 plitcs (London Bernard Quantch Ltd , 
19 o ) 64 

liic author has been diving in the rather muddy 
waters of early cinithology and displiys some of 
his treasures m a be lUtifuUy prmted book 
Marco Polo s rukh holds 1 posit on in bird lore 
intermediate between the utterly fanciful and the 
badly misinterpreted say between the Phoenix and 
the apodous Birds of Paridisc A mythological 
stream taking its rise from the simourgh of the 
Persians and a matter of fait stream taking its 
rise from observations on some sei eagle united 
into one which floated the conception of the 
rukh An anonymous narrative of the first 
voyage (1497) of Vasco da Gama to India contains 
1 reference to the penguins and seals of what 
is now called Mossel Bay V hundred years after 
wards a scurvy stricken ship found in in island 
in the bav many birds called Pyncuins and Sea 
Wolves that are taken with men s hands (the 
baby Otaria pusiUa"*) The third study deals 
with the birds of the Banda Islands where 
nutmeg trees flourish the fourth discusses the 
etymology of the name Emu the suggestion 
being that the Portuguese changed the Arabic 
name of the cassowary Neflma into uma 
ema The identification of Australian birds 
mentioned by Dutch explorers in 1697 and of New 
Zealand birds observed by Crozet in 1772 has 
ill the fascination of a clever game Mr 

McQymont s studies are what we should call 
luxunes hut they have the merit of scholarship 
and brevity There ire three fine plates, show- 
ing Casuanus umappandtculatus Blyrth {juv ), 
from the British Museum, Hulsius’s fi^re of an 
Erne an immature cassowary with two 
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watdM, probaUy CuMfMM gtittitu, Vi^ ; aad 
a Masked or Blue-iaoed Gannat (Stia eyamopi, 
S. ptrtonaia) fnm the Reyid Soottub Mwaainn . 

Tht Eld$r Edda and dncMnt Scandinavian 
Drama, By Dr. Bertha S. PhiUpotts. Pp. 
xi + si6. (drabrklge : At the University Press, 
Ipsa) SIS. net. 

The publication of this important tnonocfr^h on 
the Elder Edda furnishes a scientific basis for 
the interpretation of this cblkction of primitive 
Icelandic poetry. Up to the present the attempt 
to localise these poems by differentiating between 
the literary and historkuti outlook of the Nor* 
wegians and Icelanders has yielded contradictory 
results, and the same is true of the effort 
to establish a relative chronolo^ of the poems 
by attributing cases of similarity of expression 
or even of metre to direct imitatum. In short, 
the reliance on philology, and on philology alone, 
as a key to the problem has proved to be fruit- 
less. The line oi investigation now followed* 
based on recent work in connection with the 
drama generally, and particulariy with that of the 
Greeks, promises more hope of success. The 
{Mtns are now shown to have originated in primi- 
tive folk-drama, for the existence of which ample 
evidence is adduced. The Eddie poets failed to 
secure epical expression because they were ham- 
pered by this dramatic tradition. The book is not 
easy reading, because the author has tried to com- 
bine the historical with the literary interpretation, 
and its completion has been hindered by the loss 
of some notes and manuscript while she was en- 
ga^ in war work. It is, however, a fine piece 
m literary critidsm, and the translations of pas- 
sages in the Edda which form an important part 
of tile text are so good that it may be hoped that 
the author will supply a complete version of this 
remarkable coUection of early poems. 

An Introduction to Bacterial Disaatai of Plante. 
By Erwin F. Smith. Pp. xxx + 6S8. (Phila- 
delphia and London : W. B. Saunders Co., 
19S0.) SOS. net. 

This treatise, the first of its kind on the bacterial 
diseases of plants, is written by a rec^nised 
authority, whose work epitomises a considerable 
part eff the history of the subject from the time 
when Burrill discovered, in fSSa, that the fire- 
blight of apple- and pear-trees is due to BaciOus 
amylovorus. Since that time the number of 
known bacterial diseases in plants has greatly in- 
creased, and such diseases have now been de- 
scribed and studied in a large number of orders 
of flowering plants, as weu as in Cycads and 
Pinacese. The first part of this work deals with 
the general relations of the bacteria to the host 
(ffants, the second part with methods of culture 
and technique — a field in which the autiior is a 
past master— while the main body of the work is 
devoted to a detailed study of fourteen selected 
diseases, including Bacterium campestre, the 
cause of ttack-rot In Crucifers; BaciOus phyto- 
f^^orus, sriifeh produces a Uack-rot in potatoes; 
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B. amylovsfiM, aari Baetarium f umaf a d as u , the 
cause of crown-gall in many plants. The last- 
named produces tumours in the (riant which the 
author, in his pioneer studies of cross-inoculation, 
has not hesitated to com{>are with cancer. The 
work is admirably illustrated, and will be of great 
service to all who are interested in (riant 
pathtriogy. R. R. G. 

Highways and Byways in Northumbria. By 
P. Anderson Graham. Pp. xviii + 380. (Lon- 
don : Macmillan and Co., Ltd., 1930.) 71. 6 d. 
net. 

This volume is mainly of architectural and archaeo- 
logical interest, and should (>rove a delightful 
com(>anbo to all whose iqlerests he in those 
directions. Mr. Graham takes his readers up and 
down the country, missing little that is quaint or 
has the romance of age. Naturally, he has much 
to say about the Roman wall and Holy Island, 
but the book is well balanced, and shows no 
undue favour to any (>art of the countv. There 
is some account of the wild cattle of Chillingham, 
and a few notes on the bird life of the Faroe 
Islands, but otherwise natural history comes in 
for little notice. More than a hundi^ sketches 
hy the late Mr. Hugh Thomson add to the charm 
of the book. 

Botany with Agricultural AppUcattons, By Prof. 
J. N. Martin. Second edition, revised. 
Pp. xu+604. (New York: John Wiley and 
Sons, Inc.; London: Cha(>man and Hall, Ltd., 
1930.) 315. net. 

Although another introductory botanical text- 
book might seem superfluous, yet this one, written 
e 5 {)ecially for agricultural students, has certain 
features which justify its existence. The first part 
is concerned with the structure and physiology 
of seed plants, and a useful feature is the almost 
exclusive use of (riants which are of interest (>ar- 
ticularly to the farmer in the Middle Western 
States, where the work was written. The second 
part takes up all the (riant groups, and agam 
plants of economic interest are introduced in many 
instances. The final chapters form an elementary 
introduction to the subjects of ecology, variation, 
heredity, and evolution in plants. Many new 
drawing are introduced, and although they vary 
much in quality, some od them will form a usefiri 
addition to plant illustrations. 

Phytoplankton of the Inland Lakes of Wisconsin. 
Part L By G. M. Smith. (Wis. Geol. and Nat. 
Hist. SurvM, BuH. No. 57, Scientific Series, 
No. 13 .) Pp. iii + 343 + 5i plates. (Madison, 
Wis., 1930.) 

This work is a systematic treatment of the Myxo- 
phyccsB, PluBoiriiyoesB, Heterokontss, and the 
ChlorophyoesB, sxduding the Desatidiaeess, of tiie 
region mentioned. The large number oi forms 
considered are wdl illustrated with Hue draw- 
ings, and several new genera and species are 
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Letters to the Editor. 

(Thi Editor dots not hold himself responsible for 
opinions expressed by hts correspondents Neither 
eon he tmaertake to return or to correspond with 
writers of rejected manusenpis mtended for 
tlki4 or any other part of Naturk No notice is 
taken of anonymous eommumcations } 

UiM mi IlMtnm 

Rkpebsino to a paper of mine in the current Apni 
issue of the Phdosophicat Magaetne in which a pos 
sible feneration of electrons is sugMsted and assuming 
that the result obtained by the late Lord Rayleigh 
(PM Mag August 1916) for the area of wave front 
which can be tapped and have its energy extracted by 
an infinitely small resonator viz somethmg compar 
able with A'/r hokta generally to a fair degree of 
i^roximation the len^ of a ray of terrestrial sun 
light sufficient for an electron is given by JA*/»» 
o-oi c c orl«3xio’cm forA»3xio“‘ which wouM 
pass in the thrasandth of a second 
Perhaps Sir W H Braga may be tempted to try 
whether corpuscles are snll projected by radiation 
reduced in intensitv not continuously but inter 
mittently by a revolving slit If there is a critical 
length of eflective beam it would be instructive to 
know it Olivu Lodge 

April 3 


RslatMty aai the Valoeity at UiM 

As neither Sir Oliver Lodge (Nature March 17) 
nor Mr Bartrum (March 31) apwars to find my ex 
planation very satisfying may 1 further explain as 
bneflv as may be how and why 1 ctmsider that the 
Majorana experiments add valuable new knowledge to 
that previously yielded by the classical Micheison 
Morley experiment? 

In discuMing this and sunilar ^esbons there are 
two distinct avenues of approach We may thmk and 
write in terms of the ota fashioned fixed aether the 
FitzGerald Lorentz contraction and absolute time or 
alternatively in terms of the four-dimensional con 
tinuum But if Mr Bartrum and myself or either 
of us embark on an argument m which we m \ 
indiscnmmately the conceptions of the two schemes 
there is bound to be confusion and either apparent c 1 
real contradiction I prefaced mv matnemitical 
argument (March 10) by the stipulation that we should 

consider the problem in terms of an sether and a 
FitzGerald-L<M<ratz contraction Mr Bartrum ap 
proachtng the problem appwntly in terms of the four 
dtmensic^ continuum objects that I have not dis 
tmguished between a source and mirror moving 
relatively to the observer and the same appliances 

at rest with the observer Mv answer is that so 
long as I argue as I was doing in terms of an 
sether etc . me distmction does not arise The ob 
server becomes unmatenal and mav move or not as 
he pleases, the aether providea a fixed standard of 
measurement My symbols u v a P referred to 
velocities measurm in terms of unit lengths 
mapped out In a supposed fixed aether bv 
synchronised clocks ticking absolute seconds If we 
argue m terms of the old sether conceptions such 
measurements are theoretically possible although of 
course the relativist maintains that they are in prac 
tice Impossible If my argument Is read throughout 
in terms of these conceptions I believe it will be 
found co ns iste n t and I Mpe it will be found con 
vlndng 

The problem can of courw, altematively stated 
and dbeussed In the language of relatlvilWv The light 


source of the Mtcfaelaen-Morley experiment haa a 
workUtae AB and the mirror has a poraBel world. 
Ime PQ A light signal is sent from aouroc to oniror 
and back to the aource its emission frooa tlw source 
18 represented by a point A on the wotUdiu^r its 
reflection by a point C on the workUuit 1 ^ dad its 
return to the source by a second pomt B iw the 
original world line AB from which it started The 
Micheison Morley experiment gives us knowledge of 
the absolute interval AB but none at all of the post 
t on of C on the world line PQ of the mirror So 
far aa the Micheison Morley experiment alone is con 
cerned the directions of AC CB in the Lontinuum 
are unknown My c ntention is that the expenments 
of Majorana fix these directions for us and so fix the 
position of C 

In the problem under discussion the light signal 
moves entirely in a two-dimensional section of the 
continuum namely the plane contaimng the parallel 
world lines AB and PCQ Let us take x ana ct lor 
CO ordinates (not necessarily orthogonal) m this plane 
These refer to a particular observer and a aecond 
ibserver will use cbfferent axes and co-ordinates the 
litter being related to x and ct by the ordinary Lorentz 
transformation Because the equation x^-cV=:o is 
nvanant for the Lorentz transformation the pau* of 
lineh X ±ct have the very speail property that for 
every observer no matter what his velocity of motion 
they form the internal and external bisectors of the 
ingle formed bv his axes of length and time A 
world line parallel to either of these directions repre 
sent# for each and every observer motion with the 
same velocity c which each observer independently 
will call the velocity of IMt Now Mamana\ expert 
ment showed in enert mat the direction m the con 
tinuum of the world line of light from a source or 
mirror moving relative to him was the same as that 
of the world line of Ii^t from a source or mirror at 
rest relative to him The directions were obtained by 
measuring their inclinations to the experimenters 
special a\es of time and space but when the direc 
tions have been shown to be the same the observer ■ 
axes fade from view and the identity of direction 
becomes absolute It now follows that the rays of 
light in a Micheison Morley apparatus moving with 
any velocity whatever have world lines parallel to 
these two apeaal directions Or to come back to 
common language both the outgoing and returning 
signals move with the velocity of light The con 
elusion is of course subject to the limitations of 
Majorana s expenments— limitations which it ought 
to be added the author himself states with scrupulous 
care J H Jeans 

^pril a 


A DilllMiHy bi limtain’E Oravitttioaal TbaMy 

In order to obtain from SchwarzschiM t equation 
*•- y-'dr* fObd* r*sm*da<pf+Y»t* (i) 
an expression for the gravitational deflection of hght 
which u independent of direction it is necessary, as 
pointed out by Prof Anderson to make the substitu 
t on r»(ar +» i)’/4r which gives 


r,«M»+ r,* sin* Mp*) 
\ari+m/ 

and for the velocity of light 


Y 

ar,+m\2ri+m/ 

Here r is now reMrded as the radius vector The 
transformation although it gives two values of r can 
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I (1). The ‘‘meMufing rod,” howaver, 

doea not now alter in length for different orientatloni, 
which is a somewhat comforting result. 

The gravitational potentials in (a) are not additive, 
OM Prof. Eddington (“Ri^t on Relativity,” p. 59) 

pi^fipotes to jget over the difficulty ' 

of m/r, f 


pi^fipotes to get _ ^ , 

—jri in (2), which would then give 


ity by neglecting squares 




so that the contributions of potential would be 
additive. 

Unfortunately, neglecting squares of m leads to a 
chanM in the apsidal progress, and it appears that 
treating (3) as exact gives 4/3 times the apsidal pro- 
gress calculated fran (1). We cannot, thereiore, 
neglect squares of m at an early stage without vio- 
lating the observations which (i) or (a) was called In 
to ei^laln. The adjustment is, m fact, so delicate 
in (1) that we mav not approximate at all until the 
end of the calculation. 

What, then, are the exact equations for two finite 
bodies tn, and tn„ both mobile? Hire we are not per- 
mitted to superpose anv velocity which would reouce 
one of the bodies to rest C^porok W. Walker. 

Portsmouth, M.irch 30 


I Alt indebted to the Editor’s courtesy for the oppor- 
tunity to comment on the foregoing letter. In Ski- 
ing whether an approximation is allowable, regard 
mutt be had to the problem to which it is to be 
aMlied. It is true that equation (3) neglects a term 
of importance in the motion of the .ipsc, and is there- 
fore not valid for Ihe problem of the perihelion of 
Mercury; but there mai be other problems for which 
the approximation can be justified One of these is 
the calculation of the for continuous matter on 
p. 50 of my " Report ” Mv proof starts with the 
approximate calculation of the line.element in n sphere 
which Is ultimately made tnfitutelv small ; I think that 
the justification of the neglect of m', given In ^36 
is correct, though the argument is intricate, and I 
would welcome detailed criticism But, for example, 
my formula are not sufficiently accurate to give the 
rotation of the apse-line of a particle moving freelv 
through a diffuse spherical nebula 
Dr Walker goes on to ask • What are the exact 
equations for two particles moving freelv’ He who 
can supply the answer will have solved one of the 
blpnest mathematlc.al problems of the theory. The 
problem of two bodies in Einstein’s theory is an out- 
standing challenge, like the problem of three bodies In 
Newton’s theory The solution will give dr’ through. 
Out all time, and therefore incidentallv the tracks of 
ffie particles which are the singularities of the solu- 
fion. T am not satisfied that it has vet been Proved 
that the tracks are periodic— that there is no dissipa- 
tion of energy bv the gravitational waves set up. 

^ A, S Edpincton 

Observatory, Cambridge, April 2 


The success of Prof. Bohr’s theory, and of Sommer- 
feld’s developments of it, is sufficient evidence of the 
truth of its general assumptions, and therefore of the 
reality of the ideas on which it it bated. “Fixed 
electron ” theories have nothing to set against (<.g.) 
the weighing of the helium atom by means of Its 
spectrum the detailed prediction of the structure 
of the L-rays ; moreover, those theories, as *Prof. 
Bohr points out, are empirical and ba^ on no 
general principle. But the superionty of the “ orbital 
electrons ” theory does not alter the fact that there 
are things which it is very difficult to reconcile with 
the view that the stationary states of an atom con- 
sist of electronic orbits of which the dimensions are 
comparable with 1 A , and of which the periods are 
lomparablp with 10-” sec. 

The suggestion that 1 made Is that, by means of a 
generaltsM principle of correspondence, the distinction 
between moving and fixed electrons might be abolished 
and the conceptions that have proved so fruitful in 
explaining spectra made available immediately for 
explaining also such things (if there are such things) 
as are only explicable by fixed electrons. Thus the 
distinction would be abolished if “time" had no 
meaning inside the atom. For the difference between 
electrons following an orbit and electrons fixed at 
points on that orbit ran only be expressed in terms 
of temporal tonceptlons; if all such conceptions are 
totally invalid in dealing with problems of atomic 
structure the distinction vanishes. 

Expressed in the \er\ crude form demanded bv 
brevity , such a suggestion will doubtless be deemed 
unacceptable, or even unintelligible Here I would 
only mention two considerations, one special and the 
other general, tb.m have led to it. Fust, serv difficult 
questions can be .asked (and have been asked by Stark) 
concerning what happens in Ihe interval during which 
an atom passes from one stationary st.ite to anofficr, 
and during which it emits or absorbs homogeneous 
radiation VVe might deny that such questions have 
anv meaning, because there is no such thing as an 
interval during which the transition takes place It 
IS not merely that the interval Is infinitesimally small 
or zero; it is th.at the conception of a time interval 
is not permissible when we are considering the process 
which w« observe as change of radiant enerev and 
explain as change of atomic structure Secondly, the 
conception of continuity is lerv closely assoriated with 
that of time The assumption of the older physics, 
that all fundamental theories (usually mistermed 
"laws ”) were to be expressed bv means of differential 
equations, involved in ail but a few instances (which 
lan be explained awav) that the variable with respect 
to which the integration of the equations was to be 
made, in order to compare the theoi^ with experiment, 
was the “ time ” Now' it is the characteristic and 
essential feature of Prof Bohr's theory that the emis- 
slon and absorption of homogeneous radiation, which 
Is the outw’ird expression of change of atomic state, 
Is not to be described by a ffifferential equation. Con- 
sistency seems to compel us to conclude that it Is 
also not to he described ultimately in terms of con- 
ceptions In which " time ” plays anv part. 

Norman R Campbui 


Mv letter in Nature of November 25 last has served 
a useful purpose bv evoking the very intemsting 
account of his new line of work which Prof Bohr has 
^vw In the issue of Mardi 24. But since he did not 
deal, and iprcely professed to deal, with my sug- 
getOon, perhaps I may trv to make clearer what that 
suggesdon Is. 
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Sourea af Induatrial 

The production of cheap alcohol for industrial pup. 
poses is a subject much under at the 

preset Hme, and In considering the question of 
availaWe mterials from which It could be obtained 
the following notes may be of interest. 

Apart ftxwn the mangel and sugar-^t, It Is Im- 
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portant to observe to what a large extent sugar is 
present as a reserve material in many of the ordinary 
root crops such as the turnip bi^ode etc and in 
the other varieties of the genus Brassica It is not 
generally recognised how much of the nutritive value 
of cauliflowers cabbages brusscls sprouts etc is due 
to the large amount of reserve sugar which these 
plants contain and this sugar is not present in the 
edible parts only but more particularly m the stalk 
and petioles which are extensively used as storage 

o quantitative analysis has been undertaken to 
determine the amount of sugar present in these 
organs but a qualitative test with rehltng s solution 
inmcates that the amount of sugar must be consider 
able Ihis sugar is directlv fermentable by yeast no 
hydrolysation being required If the stem or petiole 
18 crushed under isater and boiled to ensure the com 
plete liberation of the cell sap and veast added at a 
convenient temperature alcohol can readily be do- 
tected by the iodoform test By th same process it 
is easily demonstrated that fermentable sugar is also 
present in the petioles of the swede and turnip 

It IS suggested that in the many thousands of tons 
of cabbage stalks and petioles and of the peUolcs of 
the turnips and swedes at present a by product of 
farms snd marl et gardens we ha\e a suitable and 
readily available material which could be collected 
and utilised as a source of industrial alcohol 
We learn from the returns of the Mimstrv of ^gri 
culture for 1919 that more than 72 000 acres were 
devoted t > the cultivation of c ibt ige sprouts caul 
flower and broccoli and upon a s ngle farm in the 
North of t ngland as many as 40 000 cabbages were 
grown in the sear 1920 rhe returns of the Ministrv 
of Agriculture estimate that 14 200 xx tons of turnips 
and swedes were grown in ij2 When these crims 
are harvested an enormous residue must be annually 
wasted which would be capable of produc ng a very 
large quantity of fermentable sugar The amount of 
ourse would fall far short of lommerctal require 
ments but t would be by no means negligible and 
m ght materiallv add to our resources for the pro* 
duction of alcohol in this country reducing the im 
portation of raw substances for that purpose and 
possibly to some extent also the importation of petrol 
Moreover manv other plants could also be util sed 
Cc itiparativelv little attention seems at present to be 
g ven to our native plants which stor up large 
quantit es of starch or sugar as reserves In the 
Gramineae sugar is largely employed as a reserve 
material and it is not surpns ng to fin 1 that the 
rhizomes of the couch grass (Agropyron repens) and 
the uni intemodal corms of the bulbous oat grass 
(Arrhenatherum avenaceum) possess a large sugar 
content the maximum amount be ng present in 
autumn or earlv winter This sugar ^ ar es w th the 
season of the vear in autumn it s cheflv cane 
sugar which on the approach of spnng is converted 
into glucose previous to being utilised b\ the plant 
In either case the reserve sugar in these plants is 
fermentable by yeast without any further preparation 
Both these grasses are pernicious weeds and large 
quantities are annuallv eradicated from the land 
Another source of raw material worth mentioning 
for the production of alcohol is the starch 
which occurs so abundantly in the rhizome of the 
bracken fern (Ptent aguffma) Although It would 
seem that this carbohydrate cannot be rendered avail 
able for human food further research may indicate a 
metfiod for its profitable utilisation for ixiwer alcohol 
and It mav be pointed out that a natural process of 
hydrolvsatlon would take place in the spnng as a 
necessary part of the plant metabolism At the 
NO 2684 VOL 107] 


present time there are many hundreds of acres covered 
with bracken which might with advantage be re 
claimed for agricultural purposes and the mst stage 
m this reclamation might well be the eradication of 
the Pteris rhizome for utilisation m the production of 
alcohol 

Investigations at the present tme tend largely to 
conctntraiL up<n synthet procc sc or to the expfora 
tion of new plants which could be grown for the 
production of alcohol or to the extension for this 
purpose of the acreage of food crops such as potato, 
beet etc The object of this letter is to d rect atten* 
tion to the enormous amount of suitable matenals 
ready to hand and at present overlooked and un 
utilised in our own country The plants already 
enumerated could be added to (eg the roots of the 
spear thistle Carduus lanceolatus conta n an abun 
dance of inulin) and no doubt systematic search 
would reveal many more wluch could be exploited 
for their unsuspected and valuable carbohydrate 
reserves The amount in the a^regate would 
be very considerable the cost ot collection and 
manufacture would be relitively small and an asset 
might thus be secured whi h would help towards the 
solution of a pressing industral problem 

M C Potter 

Armstrong College Newcastle upon Tyne 
March 9 


Relativity, Spaee, and UHnnate Reahty 

As one who has studied very carefully so far as 
his mathematics will take him the various points of 
view brought together in Nature of February 17 by 
the great exponents of the doctrine of relativity may 
I have space to express the convict on that the press 
ing need at the present stage is a clarified conception 
about the nature of pure space in relation to objec 
bvity or subjectivity/ Let mi^define the contentjon 

Ihere is little difliculty now about the modest and 
reasonable earlier demands of the relativists that 
spatial directions are significant only in relation to 
matter that time cannot be dissociated from space, 
that we have no iritenon of absolute motion and the 
like According to these representations space is con- 
tinj^ent upon the existence of matter and energy, so 
that extinguish the physical uniierse and space as 
an objective reality vanishes too But the relativists 
seem now to be taking the opjposite point of view 
and m the attempt so powerfuUy controverted by Sir 
Oliver Lodge to gcometrise physics they indicate 
that space inste d of being conmtioncd by matter, is 
tseif the foundation of mitter and jhysical forces — 
which are merely the outcome of the geometry of 
the universe as Prof Weyl puts it Herein tliere 
seems to he a discrepancy in the relativist position 
which needs clearing up 

Now 1 take it that the follow ng propositions will 
be conceded —{1) The geometries of Riemann m 
any number of dimensions are in themselves purely 
mathematical conceptions (a) the particular geometry 
which fits our actual physical universe consUtutea a 
spacetime system of four dimensions and (3) our 
sole experience concernmg the objectivity of space 
18 derived from the propei^ of matter which we call 
extennon involving the notion of distances ^t 
where are we if we discard a universal connecting 
medium a sub matenal sther ’’ connecting all 
bodies in the universe as a necessary pineal condl 
tion of every gravitational and electromagnetic IM? 
Banish the aether and the only physical reality between 
the mefnbere of the tolar sy s tem tt light occupyliiir 
otherwise empty space —a conc^on diflicuR to 
entertain and to reconcile with the relativity of pure 
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xonnecting «ther, sbanag with atomic 
(aaKfB^W>jproperty of extension, does appear to bo 
nccessai^ to render distance and space between the 
heavenly bodies objective reality The setber can, 
apparently, be reconciled with the Einstein equaaons 
KelaUvity has at any rate, rendered the inestun* 
able intellectual service of bringing physics into con> 
tact with metaphysics In respect to questions of 
ultimate reality we do appear to some extent to be 
drifung mto a posiUon of philosophical idealism It 
IS evidently in relation to mind that the physical 
universe acquires its fullness and richness, and cer> 
tain qualiUes of mailer can scarcely be thought of 
as standing alone apart from mind A case in pomt 
IS beauU, a quality which was referred to by Sir 
Oliver L^ge in >Iaturk of February 17 Mauty 
differs from the grosser qualities of matter m that 
Its objective foundations, namcl>, various harmonious 
dispositions and groupings of parts, are onlv inci 
dentally, not directly Uie expression of juiystcal 
forces Consequently, beauty as beauty is relative to 
mind, a subjective reality, and the sense of it m 
man a faculty of the spirit 

L C W Bonacina 
a? 1 inza Rond Hampstead N W 3 
March 30 

Molaoular Stnietura and Energy 

In some recent communications on the structure of 
molecules based on the Lewis Langmuir theexy the 
question of the energy of molecules seems to have 
been left out of account Ihe models for halogen 
molecules proposed by Prof A O Rankine (Proc 
Roy Soc , lui, February), for example, whilst 
they agree well with the viscosity data, are not m 
agreement with the specific heats of the gases The 
models of the nitrogen and nitric oxide molecules 
pnnased by Langmuir, and those of the carbon dioxide 
and nitrous oxide mollies proposed by Rankine are 
also at variance with tne specific heats of these gases 
A molecule composed of atoms ngidly attached 
m line should have a ratio of specific neats of 1 400 
CaiiKin diOKide md nitrous oxide are assumed to have 
three atoms in line The value of r„/r, for these 
gases IS of the order of i 300 If nitrogen consisted of 
molecules as pictured by Langmuir, t e having two 
nuclei inside one perfect sphere the ratio of specific 
beau would be i 667 The value of Cfjc for nitrogen 
u lao 

I intend to develop this matter in a little more 
detail, but it seems worth while pcNnting out that a 
discrepanc} appears to exist between the facts and 
the latest theoiy of atomic and molecular structure, 
at least as I understand it 

I R Partington 

East I ondon ColU ge Mile F nd Rood h i 
March 36 


Onf can cordialU igree with Dr \nnandale and 
Major Sewell as to the importance of all such 
Mtensive local work as they refer to m thev letter 
m Naturb of March 31 p 139, but is it ooeano- 

Investigation of the fauna of the Chtlka 
Lafie a minute almMt isolated, fragment of the 
oosan" (to use their own words) seems exactly the 
typo of excellent marine biological investigation which 
iiu been carried on bv many mstitutrans rommitteea, 
1^ bidmitiala m various ports of the world (not the 
Bntuh Smpire alone) in me past I ong may such 
{.oatinuoue locM work flourish and becom enlarged 
ta scope bv the addition of those hvdrographtcal and 
UochemictA feocerches which should enable us to 
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undersUnd better the causes of the observed faumstic 
dutnbution 

But these mtensive studies of relatively small areas 
can scarcely be said to touch the great problems of 
the wide oceans as a whole, and cannot be r^ardad 
as an altemaUve to occasional more general expecli- 
tions makmg traverses of large areas and deep seas 
fhe British Empire has intercsu beyond the coastal 
waters of the continenU By all means let us en- 
courage local and minutely detailed work, and also 
advocate, when the time is opportune that wider in 
vcstigation of the open oceans which, m the opinion 
of many of us, might add much knowledge in various 
branches of science W A Hbrouan 

Biological Station, Port Enn, April 4 

Why do Warms Dw? 

fiik middle of March saw the slaughter of millions 
of worms Morning by mommg the pavements, 
roads, and pathways were strewn with the dead 
Oreat and small young and old, of every known 
species and genus from Lumbneus to Dendrobsena 
lay prone Even if they were able to reach the pas 
ture, lawn, or grass plot alive, they had not the power 
to burrow and recuperate What caused their death t 
1 have asked the question for thirty years, but have 
never found the answer 

hour mam theories have been advanced They arr 
killed folks say, by (1) parasites, (a) edd, (3) ram 
or (4) poison 

Inc first theory has long been maintained It was 
held by Darwm ( Vegetable Mould, ’ p 14), who 
said that worms were affected by a parasitic fly The 
parasites of worms are of very many kinds but 1 have 
collected large numbers of dead and dying worms and 
I examined them with care, yet have found nothing 
abnormal in this direction Since worms are cola 
blooded creatures they can endure a low temperature 
without suffermg Moreover they are often found 
dead in the spring when the temper iture recorded for 
the night has not been below 34“ 

Darwm (p 135) spe iks of Mr Scott s surprise when 
told how long they could endure bemg submerged 
as he did not know how long worms could sunive 
beneath water It is practicaUv impossible 10 drown 
them in a brief time such as is allowed for their 
slaughter dav by day at this season of the year And 
vet in some wav showerv weather seema to be 
essential After March 31 no showers fell at night, 
and no worms lay dead in the morning 
There remains the miasma theory Nature uses 
poison gas says the speculator This theory would 
seem good if worms were found dead on tarmac 
roads, but not on gravel paths and if they died m 
a similar wav ail the sear round But such is not 
the case Thus every theory seems to fail 
The worms appear to be paralysed They crawl 
at first with vigour, then the rate of progress declines 
Eventually they cease to move die swell in places 
or along the whole length of the body, and ulti 
mately become the prev of various scavengers, but are 
totally ignored bv the birds 
It seems clear that the conditions required are 
warm days and evenings, moisture in the ww of 
showers during the nigM and earlv mommg, and 
then a cold snap, but not necessarily a frost Does 
the embmaUM of cold and rntfisture pandyse them? 
Are the dofml pot<es choked? Or are thev exhausted 
m their efforts to regain their b u rrows? At 

present 1 am unaUe to carry out the research and 
experiments upon which alone a satisfactorv judg- 
ment can be bated Has anyone ever found the 
„ e ic .. Hit wine FantKD 

Cathai '* SolihttU 
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Stellar Magnlindee and their Determioation ^ 

By H Spencer Jones, Chief Assistant, The Royal Observitory Greenwich 
II — Apparent Magnitudes (b) Photographic 


W ITH the application of photography to astro- 
nomy It was inevitable that attempts 
should be made to determine apparent magnitudes 
by photography Visual observations are slow, 
for every star must be compared individually, 
and the telescope reset for each Photography 
effects a great economy in observing time 
at the telescope for when a plate is secured its 
measurement may be undertaken at any convenient 
tune The photographic plate however, is sensi 
tive to a different region of the spectrum from the 
human eye, if a blue and a red star appear of 
equal brightness to the eye, the former will be 
recorded as much the brighter by the photo 
graphic plate The photographic and visual 
scales of magnitude will therefore not agree with 
one another The difference, photographic minus 
visual magnitude, for any star is called the 
colour index of that star, providing as it does 
a measure of the colour of the star , the redder the 
star, the larger is its colour index 
The determination of photographic magnitudes 
18 based upon the two following conventions 
(1) the light ratio shall be the same as that 
adopted for visual magnitudes its logarithm 
bemg, therefore o 40 (11) for stars the 

spectra of which are of the type Ao in 
the Harvard classification (t e in which the 
most conspicuous feature is the Balmer series 
of hydiwen lines), the photographic and visual 
magnitude shall be equal If this holds for stars 
of, say, the 6th magnitude, it will hold also for 
stars of all magnitudes, by (1) Stars which are 
bluer than type Ao have small negative colour- 
indices, those which are redder have positive 
colour indices the values for the reddest stars 
being larger than two magnitude<> 

The accurate determination of photographic 
magnitudes is a problem which is much more com 
plicated than it appears upon the surface and 
beset with many difficulties It consists essen- 
tially of two distinct problems the absolute 
determination of the magnitudes of a suitably 
chosen series of stars, a^ the extension of this 
senes to determine the magnitudes of other stars 
by comparative methods Although much work 
has been done at Harvard, Mount Wilson, Green- 
wich and elsewhere, there remain discordances 
which require further investigation before photo 
mphic photometry can be regarded as having 
been placed upon a definite and satisfactory basis 
The area around the North Pole has been 
chosen m the northern hemisphere as the most 
suitable area for the absolute determinations as 
It IS alwa3rs available for use for comparative 
methods A sequence of stars has been chosen 
by the Harvard observers, called the "north polar 

1 CoMiwMd Ami Pb I4« 
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sequence, which arc graded in magnitude so as 
to provide the necessary basis for companson, and 
the magnitudes of these stars have been carefully 
determined by the use of various methods The 
difficulty of the absolute determination of these 
magnitudes is increased by the complication intro 
du(^ by the law of photographic action It has 
been found that, for a given light intensity, I the 
photographic effect produced does not increase uni 
formly with the time so that the same photo 
graphic effect is not obtained by, say doubling 
the intensity and halving the time of exposure 
In fact the relationship between the intensity and 
the time of exposure required to produce i given 
I photographic effect is of the nature l’t=a ion 
stant where q is a constant for any given type of 
plate but has different values for different types 
although averaging somewhat about 08 Now 
most of the methods of determining absolute 
photographic magnitudes depend upon successive 
exposures given on the same plate some means 
being employed to reduce the intensities during 
one of the exposures It is clear that, for all 
photometric work the times of the two series of 
exposures must be exactly equal and then the 
comparison of the images obtained from the two 
exp(»ures only involves the assumption that the 
intensities which in equal times produce equal 
photographic effects must be equal 

If then the photographic effects produced by 
a series of stars in the first exposure are denoted 
by — 

4, <1 /. » I » 

and by the same stars in an equal exposure, in 
which the brightness has been reduced in a pro- 
portion equil to n difference of Am in magnitudes, 
arc — 

then, if l• = t'r, it follows that the magnitudes of 
stars r and s differ by Am In this way, differ 
ences of magnitude arc determined as in the case 
of visual observations with a photometer The 
zero of the mngnitudes must be chosen in accord 
ance with the convention referred to above 

In practice of course it rarely happens that 
two stars cm be found the photographic intensities 
of which in the two cases are exactly equal The 
procedure usually adopted is to estimate the photo- 
graphic effects against an arbitrary scale, and 
tiien to use the known fact that the two images of 
any one star correspond to a magnitude difference 
Am m order to determine the values of the scale 
intervals The magnitude of every star can then 
be read off 

Various devices have been used to reduce the 
intensities by a known amount One method, 
which has been extensivelv used it Greenwich is 
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to place o\er the object glass of the telesc^ a 
coarse grating of parallel wires; from the diinen' 
sions of the grating the magnitude difference be* 
tween the principal and first diffracted image can 
be calculated. 'Ihiis one of the Greenwich grat- 
ings, illustrated in tig. 3, which has wires of 
diameter i 7s mm. , and a total mtii^ interval 
of 70 mm., products a magnitude difference of 
366m. An enlargement of a portion of a photo* 

f :raph obtained by this grating is shown in Fig. 4.* 
t will be seen that the first diffracted images are 
round, but that the second diffracted images are 
elongated by dispersion, and not suitable for com* 
parison. The use of the grating has the advantage 
that all the information required can be obtained 
from one exposure, the principd and diffracted 
images corresponding to two series of images dif- 
fering by a known magnitude. Any possibility' of 


about 5m IS a practicable limit. If stars of a 
j wide range of bnghtnesa need to be cmnpared, it 
' is prefendde to make the comparison by two steps. 

Tlie diameters of the star images increase with 
the length of exposure. The images are com- 
pared with a scale obtained by giving exposures, 
preferably with the same instrument, on a real or 
artificial star, the length of the exposures being 
so graduated that the difference in manitude 
I between consecutive images is very nearly con- 
stant The sixes of the star images are compared 
with those of the scale, interpolation to tenths 
being made between the scale images. The com- 

S rison becomes difficult for very brij^t or very 
int stars, so that it is customanr to measure 
only those images which come within a certain 
interval of the scale; for the brighter and fainter 



error, which might otherwise be introduced owing 
to a change in atmospheric conditions between 
the exposures, is thu<> avoided. Other methods 
which have been employed, princip^y at Harvard 
and Mount Wilson, consist in using wiregauxe 
screens, or rotating sectors, the reduction in 
luminosity being measured by a photometer in the 
laboratory in the first case, and calculated in the 
second case, or in the reduction of the aperture 
by circular diaphragms. Although the latter 
method changes the diffraction pattern of the 
ima«s, no disturbing effects seem thereby to be 
produced; it is, however, objectionable in Ae case 
of a refractor, as the light passes through dif- 
ferent parts of the object glass in the two cases, 
and the difference in disorptioo introduces errors. 
Other methods have been employed, but less fre- 
quently than those just referred to. It is not con- 
venient to reduce the magnitude too much at one 
step, as errors are liable to arise. A reduction of 


* Oa MeMRit of tb* SiSkwIiy n 
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stars, shorter and longer exposures respectively 
must be given. Corrections have to be deter- 
mined and applied for the distance of the star 
image from the centre of the plate, and for atmo- 
spheric absorption, the latter as in the case (rf 
visual photometry. The former correctitm arises 
from the curvature of the field ; if focussed exactly 
at the centre, the edges of the plate are not quite 
in focus, so affecting the sixe of the images. It 
is convenient to make the focus come some- 
where between the centre and the edge of the 
plate. 

In this way the magnitudes of the stars com- 
prising the north polar sequence have Jieen deter- 
mined. There is a good accordance between the 
several determinations of the magnitudes in the 
range lom-ism, but in spite of the extensive 
investigations which have been made, there 
remain systematic differences between the 
magnitudes obtained for the brighter stars at 
Mount Wilson and Harvard which exceed »asm, 
and this discordance illustrates how much more 
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difficult IS the absolute determination of apparent 
magmtudes than mieht be gathered from the 
above brief account of the theory 

The magnitudes of stars in other areas are 
based upon those of the north polar sequence 
The procedure involves photographing the area in 
question and the pole area upon the same plate 
givsng the same exposures, and then comparing 
the two sets of magnitudes against an arbitrary 
scale, using the known magnitudes of the pole 
stars to standardise the scale Actually, it is 
customary to expose on the pole, then to give 
two exposures on the field, followed by another 
exposure on the pole In this way the effect of 
any uniformly progressive change m the sky 
during the time occupied in taking the plate is 
eliminated A portion of a photograph showing 
a comparison of the polar area wi^ another area 
IS rep^uced in 1 ig In this figure the pole 
stars can be distinguished by the fact that the 
displacement between the two images is not parallel 
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to a rdseow line An alternativ e method of measure 
meat is to measure the diameters of the star 
images in a micrometer For a wide range of 
magnitude the relationship m=o + bVa 
wh^ a, b are constants and d is the diameter of 
the image of a star of magnitude m, is found to 
hold The constants a and b can be determined b> 
a least squares solution, using the data obtnined 
from the stars of known magnitude 
A slightly different meth^ of procedure ih to 
take photographs at some distance out of focus 
the {date meanwhile being given slight periodic 
motions in two perpendiculac directions by means 
of a device invented by Schwarxschild, and called 
by hun a ' Schra^rkassette The central por 
tion of the image so obtained is uniformly grey , 
the plate is measured m a comparator, the central 
portion of the image bemg seen surrounded by a 
grey field, the density of which can be varied, 
prodtimd ^ a plate with a umformly graduated 
density The position of the latter is varied until 
the tint of the sUr image matches that of the sur 
Toundmg field The readmgs can be standardised 
SO 2684, VOL 107] 


by stars of known magnitude This method pos 
sesses the idvantage that it is not appreciably 
affected by bad debnition whereas when images in 
focus are being dealt with bad definition causes 
woolly edges and the images are not then exactly 
comparable with those of the scale 

r ither a reflecting or a refracting telescope may 
be employed for the determination of photographic 
magnitudes Owing to the absorption produced 
by the object glass of a refractor, there is a slight 
rdativt difference, depending upon the colour of 
the star between the magnitudes obtained by the 
two types of instrument The differences in 
magnitude can be expressed as a linear function 
of the colour*index, and the constants of the reUi' 
tionship requu-e to be determined for each instru 
ment from a comparison of the results obtained 
from white and r^ stars The phenomenon be 
comes of some importance when the scale of mag 
nitudes is extendi to faint stars, for it has bera 
shown by Scares that the faint stars are, on the 
average considerably redder than the brighter 
stars The effect of this will be to give systematic 
errors in the case of a refractor equivalent to the 
errors that would be introduced by the use of an 
incorrect light ratio 

ft IS of interest to compare the numbers of the 
brightest stars down to a limiting magnitude of 
70 m in the case of visual magnitudes with the 
corresponding numbers in the case of photographic 
magnitudes The visual estimates were made at 
Harvard the photc^raphic at Greenwich 


Tolal Number of Star^ to Various limits of 
Magmtude 


Brighter than 1 o 

30 

J-o 

40 

SO 

60 

70 


Vuii 

IhMPSnph 

II 

II 


4 > 

III 

>38 

300 

454 

950 

.480 

3 >50 

4.750 

9 8to 

14,960 


Iht brightest star, both visually and photo- 
graphically, is Sinus , its spectrum is of type Ao, 
so that both visual and photographic magnitudes 
are — i 6 m 

The economy in observing time effected by the 
application of photography to the determination 
of magnitudes has resulted in visual magnitudes 
beii^ determined by photographic methods This 
IS effrcted bv the use of isochromatic plates in oon 
junction with a yellow filter, which is found by 
experiment to give a spectral-intensity curve 
similar to that of the normal human eye Thu 
can be tested bv means of the magnitudes deter 
mined visually with a photometer, and the visual 
scale can then be continued to magnitudes much 
fainter than those which have been determined 
vuually For distinction, it is customary to call 
the magmtudes so determined * photo v isual ' 
magnitiulea , photo vuual magmtudn of the stars 
of the north polar sequence have been determined 
at Mount Wilson down to a limit of i 8 m, much 
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fainter than wonld ever have been poMi b le by 
oniinary vuual metboda 
The photographic and visual or photo^isual 
magnitudes of a star having been observed, the 
‘colour-index is at once obtained There is 
a marked dependence of the colour index upon the 
spectral type of the star The basis of the classi 
fication of the spectra of stars adopted at Har 
vard, and now universally accepted, was entirely 
inde^ndent of magnitude or colour considera- 
tions, and depended solely upon the type of spec | 
trum The spectra of the types B, A F, G, K, M 
were found to show in this order a progressive 
change from bright hne to absorption spectra and 
the order is intimately bound up with the problem | 
of stellar evolution, and also with the temperature 
of the stars The colour indices found in three 
separate investigations for stars with spectra of 
different types are given m the table, together 
with the temperature of the stars, derived by 
Russell on the hypothesis that the stars radiate 
as black bodies In accordance with the conven 
tmn on which photographic magnitudes are based, 


the colour mdex for type Ao is zero in each in- 
vestigation 

Colour Indox 

SpKtniffl K ng Pukhnnl SdiwvnchW Timpnia • 

Bo -o-3a — — ao,aoo 

B5 -017 -oai -oao 14,000 

Ao 000 000 000 11,000 

A5 +019 +0"a3 +oao 9,000 

Fo 030 o>A3 O'M 7,500 

Fs osa 065 060 6,000 

Go 071 086 0'84 5,000 

G4 090 107 110 4t5oo 

Ko 1 16 1 30 1 35 4,300 

Ks 1-63 1 51 1 80 3,300 

M 1 6a 108 — 3<ioo 

N — a so — av300 

It will be seen that the colour-index increases 
almost uniformly from class to class, and that 
when either the photographic or visual magnitude, 
and either the colour-index or the specti^ type 
are given, it is possible to determine the remaming 
data with very little uncertainty 

(To he eonttnued ) 


Ocean Tides 

By PaoF J Proudhan Umversity of Liverpool 

'^HE tides of the oceans form the most mag 1 are mainly instrumental in produang the local 
nificent dynamical phenomenon of our wind effects, will require thorough observation 
planet, and yet we are extremely ignorant of even But when the tides are viewed scientifically as 
their mam characteristics It is only in the imme the osallations of a great dynamical system, these 
diate neighbourhood of land that they become coastal tides, that almost alone have been ob 
directly observable, and it is practically only here served appear as the mere fringe, so to speak, 
that they have hitherto been observed of the essential phenomenon It is in the vast 

Much has been done in the way of recording bodies of water constituting the great oceans that 

coastal tides and in analysing the records ob the tides have their real being, and the coastal 

tamed, yet very much more remains to be done tides themselves will never be completely under 
even for the purpose of preparing accurate com stood until we know the great oceanic tidal move 

meraal predictions In this connection the most ments The meteorological disturbances may 

urgent need is the study of the meteorological arise wherever the tides arise, and we want to 
effects Owing to these effects, the tide in a know, for instance, what effect certain meteor 
harbour on any day may be several feet different oli^cal conditions over the Atlantic will have on 
from that due to astronomical causes, which the tides in our harbours 

alone appears in the tables of predictions Now On the side of pure science many problems of 
this IS of the very gravest concern to harbour wide geodynamical and cosmical interest require 
authorities, for, in diking a large vessel, to get as data a knowledge of the ocean tides 
less water than was expected may be very serious Now it is believed that not a single accurate 
while to refrain needlessly from docking through observation of either tidal elevation or tidal current 
fear of this possibility is a fruitful source of delay has ever been made in the deep water of any of 

and expense And this is merely an instance the oceans The best knowledge we possess of 

The up and-down motion of the water-surface mid-ocean tides consists in obMrvations on the 
it> accompanied by oscillating currents Much shores of oceanic islands, and even this knowledge 
rough information is in existence concerning the is not nearly so complete as we could wish 
nature of these currents near land, having been Mathematically, the tides are “determined” by 
gathered chiefly by naval authorities, as it is the size and shape of the ocean basins and certam 
of die utmost importance in navigation But the astronomical data, but the complete s^ution of 
number of places at which accurate observations the proUem is not within the sight of the present 
of currents have been made with modem instru generation of mathematicians If aU the possibie 
nfents is extremely small No such observatums free oscillations of the oceans could discovered 
are on record, for example, for the Irish Sea then the actual tides could be calculated with ease 

When the problem of predictmg the meteorological hj a pnnciple which is a generahsation et that 

effects comes to be tackled in a way likely to lead of resonance 

to success, these shallow water currents, which Various guesses have been made as to the 
NO 2684 VOI 107! 
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nature of the ocein tides, and these have produced 
several different charts of coudal lines By a 
ootidal line is meant the locus of all points of the 
ocean surface at which high water occurs at the 
same mstant Ihe best known of these charts are 
those of Whewell and Harris, but quite recently 
a new set of cotidal Imes for the world has been 
published by Sterneck (Sits ikad Wten Bd 129 
1920) 

Whewell s chart was based on the hypothesis 
that in the Southern Ocean where the parallels 
of latitude meet with no great land barriers 
powerful tidal waves follow the sun and moon 
and send off shoots up the Atlantic Pacific and 
Indian Oceans Many aenous objections have 
been urged against this 

Hams s charts are based on the principle of 
resonance, but the details of the application have 
been rejected by some high authorities Hams 
sought m every ocean for regions which if com 
pletely surrounded by land and not subject to the 
earth s rotation would have twelve hours for their 
longest free period of oscillation and he -ilways 
found them ! He then applied the principle of 
resonance ignoring the absence of complete land 
boundaries and the presence of the earth s rota 
tion 

Sterneck s chart is constructed from the exist 
ing observations with the condition that cotidal 
lines for times differing by six hours shall be as 
nearly parallel as possible 

These charts differ very widely from one 
another In the Pacific Ocean for example 
Hams places three no tidal points whilst 
Sterneck places six 

At the present time there is no method by which 
we can find out what the ocean tides are except 
that of directly observing them and it is high 
tune that serious attempts were made to this end 

If the proposal made by the president of the 
Bntish Association at Cardiff ever materialises 
and a fully equipped oceanographical expedition 
results it IS very much to be hoped that means 
will be found of measuring tidal elevations and 
currents If trustworthy observations could be 


made at only a few mid ocean stations the hght 
they would throw on the great tidal movements 
would be enormous And even if this very desirable 
object proves impracticable — for it will probably 
require new methods and instruments — it is under 
stood that the expedition would often be m water 
sufficiently shallow for the methods and instru 
ments already developed Also the parties of 
observers which it is hoped might be landed at 
the most remote islands could obtain tidal records 
of very great value 

Hitherto off shore tidal observations have been 
restricted to shallow water but it has to be con 
fessed that in this country very little attention is 
being paid to the work No gauge records of off 
shore elevations appe ir to have been published by 
any British authority though trustworthy records 
are said to have been taken by the 1 rench In this 
connection we may mention that there is a dis 
crepancy of about 40 miles between the charts of 
cotidal lines for the Irish Sea as published by the 
Admiralty and those of many foreign authorities 
Verv few British current meter observations have 
been published though in recent years the Scan 
dinavians have worked hard at providing the 
means of taking them Bell Dawson has done a 
notable work in Canadian waters but where is the 
band of current measurers in th s country that 
can compare with Nansen hkman Pettersson 
Jacobsen Witting and Helland Hansen of the 
Scandinavian countries ^ 

Now although with the instruments that men 
of other nationalities have developed we may hope 
to learn a great deal from the suggested expedi 
tion whenever it comes into shallow water yet 
preparations ought to be in progress for work 
in deeper water Quite near to our shores we 
could have a small expedition which besides 
teaching us much about our ow n tides would ever 
strive to observe m deeper and deeper water 
devising such modifications of methods and instru 
ments as the deeper water required and un 
proving methods and instruments for such depths 
as had proved practicaUe at all It is grMtly 
t j be fe ircd that no such efforts are being made 


Obituary 


John Burrocohs 

T his veteran naturalist and poet died sud 
denly while in a tram near Buffalo on 
March ag within a few days of his eighty 
fourth birthday He was born a farmers 1 
son at Roxbury New York on April 3 
1837, and had the advantage of a rural I 
education After about twenty years as 
school teacher journalist Treasury clerk at 
Washington and auditor of United States 
national banks he bought a farm at West Park, 
on the Hudson and spent the rest of his life 
fruit mwing observing and writing Year after 
year he wrote delightful and distinctive essays on 
natural history and country life which were 
NO 2684, VOL IO7I 


ccived with well deserved popul irity Mention 
may be made of Wake Robin (1871), ‘Winter 
Sunshine (1871;) Birds and Poets (1877) 

I ocusts and Wild Honey (1879) Pepacton 
(1881) I resh Fields (1884) Signs and 
Seasons (1886) and the list might be contmued 
to his Breath of Life ’ published a few years 
ago 

Burroughs also wrote poems and more than 
one study of Walt Vn hitman whom he knew inti 
mately and for whom he had an enthusiastic 
reverence Whitman a Study * is certainly a 
very remarkable book of its kind and to the 
infiuence of Whitman and Emerson it seems just 
to say that John Burroughs owed much 
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Everything that Burroughs wrote was a work 
of art, he had a picturesque, melodious style 
without preciosity, and he kept close to his own 
experiences of wild Nature and country life 
Burroughs had a strongly developed scientiiic 
mood but his essays are not so much informa 
tive as appreciati>e expressing a sympathetic in 
terest in common things and the endless novelty 
of the seasons While he had an almost fiery 
dislike of those who read the man mto the beast 
in a facile way making an often tawdry homun 
cuius many a common creature, he had himself 
a great grift m getting near the character of the 
hiris and ammals he studied It was the true 
inwardness of Nature study that Burroughs ex 
pressed — a well informed love of the country 
The manner m which he expressed this is prob 
ably unsurpassable and we do not know why his 
writings should e\er grow old 


We regret to announce the death of Prof 
Rutherford J Pyb Smith on Wednesday 
March 23 at the age of seventy three years Prof 
Pye Smith was educated at Guy s Hospital, and 
b^ame F R C S in 187s In Ae following year 
he went to ShefiBeld as a general practitioner and 
rapidly made a name for himself as a surgeon 
At that time the epoch making work of Lister on 
antiseptics was revolutionising surgery and Prof 
Pye Smith was one of the pioneers of the new 
methods in England On the constitution of 
Sheffield University he was elected professor of 
surgery a post which he held until his retirement 
a few years ago when ht received the title of 
emeritus professor and the honorary degree of 
Ch M He also represented Sheffield University 
on the General Medical Council where his pne 
tical expenener of the problems of medical eduen 
tion was j,reatlv npprcciated 


Notes. 


Ins King has been pleaded to approve the awird 
of the Royal medals of the Royal Gei^raphical Soaetv 
as follows — Founder s medal to Mr Vilhjalmur 
Stefansson for his distinguished services to the 
Dominion of Canada in the exploration of the Arctic 
Ocean , and Patron s medal to Gen Bourgeois 
Senator for Alsace Membre de 1 Institut lor his long 
and eminent services to geography and geodesy as 
Dueclor of the Service gdogrs^ique de lArrnde 
and president of the Conference Internationale de la 
Carte du Monde au Millionieme The council has 
made the odier awards of the society as follows — 
The Murduson grant to Comdt Maury for his sur 
vey0 in the Belgian Congo the Bade grant to Miss 
Mfudon Mewbigin for her contribution to geography 
partnidarly of the Balkans the Cuthbert Peek grant 
to Capt J B L Noel for his reconnaisoance of the 
eastern approaches to Mount Everest and other geo 
graphical work and the Gill memorial to Lt Col 
M N MacLeod RE for his contribution to the 
theory of survey from air photographs 
A HiLBCTXD series of specimens m illustration of 
the Neolithic industry from the stone axe factory of 
Graiglwvd Penmaenmawr will be exhibited at the 
rooms of the Royal Anthropological Institute 50 Great 
Russell Street W C i on April 20-23 During the 
recent investigation of this important site which was 
amed out by a rommittee of the institute the actual 
work of excavat ( n being under the direction of Mr 
S Haxzledine Warren a mass of valuable material 
was obtained This ncluded what is probably the 
finest senes of specimens illustrating the manufacture 
of a stone axe that has ever been found It it hoped 
that a more extended exhibition may be arranged 
where more space is available but as this is at 
present uncertain those who are interested in pre 
historic man should not miss the opportunity of 
examining the selected series At the close of the 
exhibition typical series of the implements wiU be 
dlstnbutod to vanous museums throughout the 
country 
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Ihe terms if the resolutions wh th it is proponed 
to submit to Ihe Committee of Wavs and Means of 
the House of Commons to fulfil the Government s 
promise to safeguard British industries have been 
issued as a White Paper (Cmd 1219) under the 
heading Safeguarding of Industries In the hrst 
resolution it is proposed that an import tax of 33I per 
cent be levied for five years on articles which come 
under tho categories of optical instruments chemical 
glassware scientific and technical instruments of pee 
cision sudi as galvanometers pyrometers etc , igni 
tion magnetos tungsten and its products and ayn 
thetic organic chemicals with the exception of dve 
stuffs irrespective of the country from which they 
may be imported Ibe second resolution aims at pro 
teebon from dumping and no timelimit for its 
operation is given If such articles ore ex 
ported to the British Isles at prices below the cost of 
production or if depreciation of currency enables 
foreign manufacturers to sell such goods here at pnees 
below those at which thev tan be profitably manu 
factored in this country an additional import tax 
of 33I per tent of the value of the article is suggested 
Suth irticles imported from Germany would thus be 
subject to a tax of 30 per cint of their value by the 
operation of the reparation measures a further 
33J per cent under the first resolution and another 
33J under the second making in all an 

import tax of ii6^ per cent of the value as deter 
mined by the wholesale pric ibta ning m the country 
of origin 

A PATHETIC document reaches us by way of Canada 
referring to the distressed condition of a number of 
retired university professors m Vienna Among those 
in greatest need are smne annuitants whose names are 
world famed Not everyone whose pension fails can 
easily start life again as an agricultural labourer By 
analogy with the desolated French towns over 

by corresponding English atles the Continental uni 
versitles might be allotted to Enghsh universltka for 
support for example Cambridge might offer to 
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educate the children of Vienneae professors Better 
sbU, the botanists might look after botanists the 
chemists after chemists and this assistance might be 
organised through our learned soaeties The poverty 
and want of the Vienna intellectuals are confirmed by 
reports received through the Emergency and War 
Victims Relief Committee of the Society of Friends 
(hon secretary Miss Ruth Fry 27 Chancery Lane 
W C a) in correspondence with their outpost at Singer 
strassa 16 Wien I There is book hunger as well as 
food hunger and for the relief of the former sn Anglo 
American Library for Central Europe hss been formed 
(hod secretary B M Hesdicar london School of 
Economics, Clare Market W C a) Readers of Naturk 
might offer scientific papers and transactions and 
short-circuit correspondence by direct commumcation 
The Austrian League of Nations Union (hon secrctiry 
Herr Arthur Mtiller Oesterreichisific Volkerbundliga 
Burgnng 9 Wien I ) is preparing to ict as trustees 
for funds to be devoted to the tethnicnl education f 
the youth of Vienna 

Indu at the present moment is in a stage of trans 
tion, and the form her institutions will toko for th 
next few generations depends on the succcs of c i 
tarn enlightened men who arc striving against great 
odds to combat prejudice ignorance and self int rest 
A clear lead was given to the industries of the coi itrv 
by the work of the Indian Industrial C -mimtssion nd 
in the case of the chemical industries by that of the 
Chemical Services Committee which was appoint'd 
as an outcome of the Commission Nevertheless 
whep one reads reports such as that recently published 
by t^ Bengal Chamber Committee on the suggestions 
put forwaid by the Chemical Services Committee it 
IS difficult to believt. that there is any real grasp of 
the needs of the moment and that inter provincial 
je^UBiea may not after all seriously affect the indus 
trial development of the country In these circum 
stances it is pleaunt to record the appearance of the 
J first number of the Journal of Indtan Industries an I 
Labour (Calcutta published bv order of the Govern 
ment of India) which in iccordance with the fore 
word written by Sir Thomas Holland is one step 
towards provincial co operation and a medium for 
communicating to a wider public information 
diat wnll assist private enterpnsc The articles are 
interestmg and well written a particularly u>>eful 
feature being the summaries of industrial intelligence 
by the Oimtor of Industnes of each province 
the whole there is little rail for criticism except 
ing perhaps a statement on p ^ that cellulosp can 
be converted into starch which is to say the least 
of it, premature Everyone concerned with this useful 
and admirable production is certainlv to be con 
gratulatad 

Ttn eleventh annual Mav lecture of tlie Institute 
of Metals wiJI be delivered at 8 o'clock on Wednesday 
May 4 at the Institution of Mechanical Engineers 
by Prof T Turner who will take as his subject The 
Lasting of Metals 

Wm a portion of the funds at their disposal the 
trustees of the Captain Scott Memorial Fund have 
liectded to establish a Polar Research Institute m 
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onncction with the new department of geography 
in the University of Cambr dge In an article enutled 

Ihc Future f Polar Exploration in the Geo 
graphical Journal for March Mr F Debcnham gives 
some details of the scheme The object is to have a 
place not only where the results of polar expetbtions 
can be worked out and the manuscripts and log books 
deposited but also where all information in the form 

f books and samples of equipment can be collected 
ready for exam nation It is hoped evt ntually to pro- 
vide a library map-room and museum of polar gear 
and equipment The funds allotted by the trustees ore 
suffi lent for the foundation but they will not extend 
to the purchase of mater al and collections \n 
nst tutc of this 1 ind developed on the lines suggested 
vould be of servici, to polar explorers of the ^turc 

1 1 the fact that manv members of Capt Scott a 
scientific staff ncluding Dr E \ Wilson were from 
Cambridge give that University a special claim to 
have the institut \t the same t me Cambridge will 
full It difficult e\ci with adequate funis to make col 
lections of polar maps and literature equal to those 
now available n various librari s in I ondon or Eilin 
burgh 

Some nter i ig questions relating to the nfiucn e 
of environm nt n ulture in the Congo irea were 
liscusscd by Mr F Torday m a paper on the Batetela 
read at a mi ting of the Royal Anthropological Insti 
tutc on Maich m 'I'he Batetela having migrated 
from their original eastern home and penetrated a 
region of West \frican culture exhibit a quaint mix 
ture of Cast md West African ot forest and grass 
land culture mixe I with beliefs and customs borrowed 
from the Akila the Baluba the Arab and even the 
European Part settled in the grassland between the 
I ubefu and the 1 omami while others migrated to the 
great fwests on the banks and north of the Lukenye 
River Mr Torday traced in detail the differences in 
culture between the grassland dwellers the Sungu the 
forest dwellers the Bahamba and a third section the 
Olemba whom he considered as the nearest to the 
original tape of Batetela In the discussion which 
followed the read ng of the paper both the president 
Dr W H R Rivers and Prof Elliot Smith pointed 
out that Mr Torday s evidence was equally important 
for the question of the diffusion and contact of cul 
hires They instanced the practice of cicatrisation 
which showed a combination of two elements as a 
result of which the cicatrices were arranged in linear 
patterns and had afforded Prof Elliot Smith the 
only parallel for an example of cieatnsation on the 
skin of a woman found n Nubii dating from 
3000 B c 

Onb more stage in the study of the smaller Obgo- 
cluets is marked by the publication of a paper by 
Welch on The Gen^-a of the Enchytr«d« ^rant 
Amer Micro Soc vat xxxix January iqai 
pp 35 50) The author recognises 16 genera and 
approximately 335 spectes and supplies a useful Ubho. 
graphy As diere is no country m which these pot- 
worms” flourish more hisuriantly than in Grat 
Britain where about a dosen genera are found with 
a vast number of species, this guide to dassificatton 
should prove \a1ual le to systematists in this country. 
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In a fbort note on the fre<li>water taopoda known 
aa Asettut aquatkus {Ann Mag Nat Httt aer 9, 
vol V 1930) Prof C Chilton direcu the attention 
of EnKlish naturahits to a recent paper by Dr E G 
Racovitaa who haa ahown that under the name 
aquatteus two diatinct apecies have been included 
Thia name la retained for the commoner apeciea which 
baa been fully described and figured the other species 
has been named mertdtanut and Prof Chilton 
records examples from Tunbridge Wells For the 
differ e nce s between the species the reader is referred 
to Prof Chilton s note or to Dr Racovit/a s paper 
in Arch 7 ool Expir \ol Iviii 1919 

Sons years ago the authonties of the American 
Museum of Natural History founded a journal for 
the purpose of arousing public interest in the work of 
the museum Bnghtly written by members of the 
museum staff and marvellously illustrated that 
journal has earned for itself an honoured plice all 
over the world We might well follow the lead 
America has set us in this matter The latest issue 
(vol XX No s) amonj, other good things contains 
a most interesting article on th unicorn and its horn 
by the director of the musci m Dr Frederic A Lucas 
and another no whit less readable by Dr W D 
Matthew on Canadian dinosaurs while Mr Malcolm 
Anderson contributes s most instructive account of 
North China in winter 

In his presidential address (printed m Science for 
January 21 last) before the Zoological Section of the 
American Association for the Advancement of Saence 
at Its Chicago meeting Prof W M Wheeler discussed 
the subject of organisation in research as it appears 
to a bidogist and pointed out some of the dangers 
attending post-war efforts in this direction He men 
boned the array of instincts emotions and interests 
on whidi the activities of the investigator depend and 
the great diversity of mental aptitude which neces 
aanly accompanies the genius for different types of 
research Prof Wheeler claims that any organisation 
dealing with research should refrain carefully from 
mterfenng m any degree with the free expression of 
the individual s excepbonal aptitudes in his own way 
In these days when the amateur in saentific research 
IS passing we need to beware of fettering in any way 
by Government or other interference the acbvities of 
the professional scientific man 

A HUMAN embryo obtamed by Dr Vernon Favell on 
the fourteenth day after the commencement of the 
missed menstrual penod and described by Prof Bryce 
at a recent meebng of the Anatomical Society of 
Great Britain and Ireland is of outstanding interest 
in that it presents a human stage theorebcally 
essential but not actually seen hitherto The stage 
represented is that in which the amniOiembrvonal 
rudiment is solid and connected to the blastocyst wall 
by a cellular stalk The specimen consists of a rela 
bvdy large blastocyst around which moderately exten 
sne areas of plasmodi trophoUast can be seen 
Withm the cavity are many scattered amcdaoid cells 
tha forerunners of the extra^mbr>onic mesoderm 
The yolk-sac vesicle Is relatively small and a large 
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somewhat scattered group of cells lies betwsM It Mid 
the ammo-embryonal rudiment The latter oooslsts of 
an undifferentiated cell mass with spaces suggestive 
of a process of vacuolisabon and connected to the 
blastocyst wall at one point by a band of ceBs fhe 
majoritv of early human embiyoe previously described 
have been of necessity in a more or less pathological 
condition and the appearances seen cannot be re 
garded as strictly normal Prof Bryce makes no 
claun that his embryo is exceptional in this respect 
He interprets the specunen as one in which the tropho 
blast vesicle has contmued to grow while the em 
bryonic rudiment has lagged behuid or ceased to 
develop but has been preserved in an early phase of 
Its differentiabon Further study of the specimen 
will undoubtedly furnish valuable mformabon, and its 
detailed descript on is awaited with conMerable 
mtert^t 

iHx final report of the Gram Pests (War) Com 
mittee has been drawn up by Prof W A Herdman 
and was issued during hebruary of the present year 
The Committee was appointed by the Council of the 
Roy it Society in June 1916 as the result of corre 
spondcncc with the Board of Agnculture in which the 
litlei r quested the Royal Society to initiate investiga 
tions in relation to the damage done to grain by 
msects The report gives a concise summary of the 
conclusions arrived at as the result of the various 
lines of research carried out It emphasises the 
serious importance to the Empire of the elimination 
of gram pests and the necessity for bringing into being 
a permanent body capable of dealing with all organisms 
cans ng destruction to gram and other stored products 
It 18 hoped that the Department ot Scientific and In- 
dustrial Research will see its way to make an annual 
grant of money m order to provide the salaries and 
equipment of two or three officers specially selected 
for carrying out researches on those probl^s which 
are admittedly urgent Probably by means of the 
judicious expenditure of a relatively small sum of 
money for a few years a great deal of valuable food 
stuffs would be saved from destruction by insects and 
other gram pests 

Thf essential chararteristics of United States 
climates is the subject of an article by Prof R dc C 
Ward of Harvard University in the Scientific Monthly 
for December last For descriptive details the United 
States IS subdivided into climatic districts, and these 
are called the Fastem the Gulf the Plains the 
Plateau and the Pacific with the three lost named 
a further subdivision between north and south Is sug 
gested by the difference of latitude Temperature 
rainfall and other climatic conditions are given in 
fair detail for (he several districts and a comparison 
IS made of the different advantages for fruit-growing 
farming and general agnculture The movements of 
storms and cyclonic disturbances necessanly enter 
largely into the general explanation for rams expen 
enced the disturbances travelling generally from west 
to east The article gives a veiy general idea at the 
different meteorological conditions which prevail in 
various parts of the United States espedally with 
regard to tomperaturo on the whole, it ts stMwn 
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to be hi{(hly favoured m general climate Ihe space 
given to the article is necessarily too limited for great 
4etail 

Th* December issue of Terrertnol Magtuttsm and 
Atmotpherte EUetnctty contains the preliminary 
results of the magnetic survey of the Indian and 
Southern Oceans uimed out by the United States 
survey ship Cornegts during the summer and autumn 
of last year The values obtained for the deviation 
of the compass over the south-easterly course traversed 
from Colombo to a point about io° west of the Straits 
of Sunda differ little from those given m Admiralty 
Charts 3776 and 3777 for 1917, hut over a considerable 
area of the Indian Ocean directly south of Ceylon, 
between latitudes 35® and 35° S the westerly devia 
tions are a degree or more greater than those given 
in the charts From this region to Fremantle, and 
thence to a region in latitude 50® S directly south of 
South Australia and Victona, the new observations 
igrce with the charts, but in the latter area the 
e isterly deviations given in the ch irts are about i® too 
snull For the rest of tht course to New Zealand 
the observations agree fairly well with previous 
records 

In an address to the students of Faraday House on 
February 35 Sir Philip Dawson discussed the possi 
lilities of eleitric traction in connection with heavy 
railway work He considered that many railway en 
gineers laid too much stress on standardisation and 
this was preventing progress Great harm can be 
done by excessive standardisation The solution ad 
1 isablc for one line of railw ly might be quite unsuit 
able for another He thought that the French 
Government had made a mistake in standardising 
>500 volts direct current for elertnc traction Ger 
many, Sweden and Switierland had idopted 16,000 
volts alternating current as the standard pressure 
The United States has not yet intrcxlurcd any legist i 
tion, and side by side extensions are going on of 
3000 volt direct-current sy stems and 1 1 ooo-volt single 
phase alternating systems Few realised the amount 
of power requii^ for electric traction eg a train 
going out of Victoria Station took 2000 kw (3680 
h p ), and Sir Philip calcul ited that of the total 
demand far electricity m th« London area contem- 
plated by the Electricity ( ommissioners about half 
would be required for the railways 'When the 
suburban electrilication of the Brighton system was 
completed it alone would require 50,000 kw There 
had been practically no interference with telegraph 
and telephone circuits by the large currents used on 
this railway 

An illustrated account of the new works at Canning 
Town belonging to the Bnti^ Glass Indnstnes, Ltd 
appesn in the Kngmeef for February 35 These 
works are already in partial operation, and are de- 
signed to be the largest glassworks in Great Britain 
riia plant wtll consist of nine units, each complete in 
itaelf as a glass factory, and the total output of bottles 
or jairt whM the worics are in fuU operation wiU be 
approxidHrtety 600,000 a day To obtain this output 
conHnueus iMfts will he employed The plant is 
being laid out in eonfotniity with modenf practioe, 
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including mechanical mixing and the latest types of 
melting furnaces and gas producer and annealing 
plants Pyrometnc control of temperature is em 
ployed m both the molting and mneahng fumaoes It 
IS claimed that there is only one fully automatic bottle- 
making machine in existence— the Owens — all the 
others requiring the additiin of a separate device for 
feeding the glass into the maihine The type in- 
stilled at the Canning lown worl s is the Dauben 
speck which is desigi cd for making w ide mouthed 
bottles, this machine is made bv Messrs Fraser and 
Chalmers of Erith 

An illustrated ai count of a new tspc of crankless 
steam engine appeals in Fngineertng for March ii 
Ihis engine his be n constructed to the designs of 
Mr (j M Michell the inventor of the Michell 
thrust-block Ihe engine is tnclosed in a cylindrical 
casing and the rotating shaft is co axial with the 
t ising At the centre of tht shaft is i swash plate, 

I e a plate with its plane in lined to the sliaft axis 
6-» in the expt nment il engine but to be made 67 5° 
m future There are eight cilindtrs fi ur on eich 
side of the swash plate irrang d lound the shaft with 
their ixes par illel to llu shaft axis Opposing pistons 
are ronneettd together bv 1 bar crossing the outside 
of the swash plate Fach of the eight pistons bears 
against the s de of the sw ish plate through a Michell 
thrust pad Ihc engine is uniflow 1 e steam acta on 
one side of the pistons only and steam is admitted to 
the cylinders bv means of two rotating disc valves, 
one at each end of the casing and exhaust at the 
end of the outer stroke takes place thiough ports un 
covered b\ the pistons The desij^n lends itself to 
veiy perfect bahncing and tests show that the de 
signed speed of 1300 rpm can be greitlv exceeded 
The cylinders are each g in m diameter and o 93 m 
dicated h p per evlinder p r 100 rpm has been 
obtained Ihe success of this experimental engine 
IS due to the Michtll pids for which the coefficient 
of friction IS of the order 0002 

OwiNc. to the shorlat^c f tdibl fits in Germany 
dunng the war attempts wcie made to produce fatty 
needs from naturil hvdrocaibons of the paraffin type 
which were obtained bv the distillation of lignite 
Ihe progress nude is rcci wel in the Chemical Trade 
Journal for Deci mbei 4 I ist and in th J nirnal of the 
Society of Chemical Industiv for bebruarv 38 Many 
processes have been described ind the conclusion 
arrived at is that although success docs nat appeir to 
have been ittained the conversion shows promise 
Two mam groups of methods have been used (i) The 
synthesis of fatty acids from hydrocarbons of low 
mdecular weight such is cthvlene and acetylene, by 
poIymerisaUon and oxidation and (a) the partial 
gradauon and oxidation of hydrocarbons of high mole 
cular weight In the Zelinsky process a chlorinated 
hydrocarbon was treated by the Grlgnard reaction for 
the production of fattv acid This process is said to 
have been in use in Germany m the later years of 
the war Harriet treated unsatprated hvdrwarbons 
of high molecular weight with ocone decomposed 
the osonides with steam, and transformed the result- 
ing peroxides into hitty acids bv treatment wiA 
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caustic alkali The most promising method, how- 
ever, 18 the direct oxidation of a hydrocarbon mixture 
such as petrdeum or paraffin wax by atmospheric 
oxygen m presence of a catalyst consisting of a 
resinate of vanadium, manganese, etc In this 
process, due to Franck, a net yield of 70-75 per cent 
of fatty aads suitable for soap-tnaking, esterification 
to produce fats, and other purposes u claimed The 
process was in operation on a technical scale 
Messrs A Gallxnkamp and Co , 19-31 Sun Street, 
E C a, have issued a revised catalogue of electric fur 
naces suitable for a vanety of laboratory purposes 
The advantages possessed by electric furnaces are evi- 
dently receiving due recogmtion, for Messrs Gallen- 
kamp state that they have sold more than tioo fur- 
naces during the past five years The construction of 
these furnaces is very simple, a tube or mufik of 
fused silica is wound with a resister wire and the 
extenor well lagged to diminish heat loss Such 
furnaces are capable of temperatures up to 1000° C , 


beyond this point it becomes necessai^ to employ 
platinum-foiI windings and refractory tubes or muffles. 

Messrs Bernard Quaritch, Ltd (ii Grafton 
Street, W i), have just issued a catalogue (No 36a) 
of second-hand books and periodicals ranging over a 
vanety of subjects The sections most likely to interest 
readers of Nature are those devoted to botany, early 
science, naturTl and physical sciences, and penodicals 
In the latter there are many sets and long runs, some 
not otherwise easily procurable Among the itedis 
are Annalet de Chimte et di Physique (1789-1909), 
the Journal of Botany (vols 1 -xlvi ), PhilosiqihicaJ 
Transactions of the Royal Society (1665-1918), and 
Transactions of the Zoological Society of London 
(1833-1915) Ihere is also a set of the publications of 
the Ray Society (1844-1915) 

Erratum — Mr W J Perry wntes — In the 
article in Nature of March 31 entitled ‘The Develop- 
ment and Spread of Civilisation,’ 1 inadvertently put 
3700 B c for a date that should be 3400 B c " 


Our Attronomlcal Column. 


Recent Brilliant Fireballs —Mr W F Dennuig 
writes that he has received twenty-five accounts 
of the brilliant fireball of Match 16 aiid has been able 
to revise his prelunmary deductions which were based 
on scanty data The height of the object was from 
about 68 to 35 miles from over Moffat to Berwick, 
path 81 miles and velocity ii miles per second, 
radiant point at The average of a number 

of estimates of the duration of flight was 7} seconds 
The radiant point does not correspond with any 
known shower in March, and the position shows that 
the fireball was overtaking the earth in its orbit and 
moving with very slow apparent veloatv It is curious 
that so many fireballs appear to be revolving in direct 
orbits, but the fact seems clearly proved on ample 
evidence It is also a significant feature that many 
fireballs of the slow moving type exhibit radiants 
which are situated on or near the ecliptic 
Splendid fireballs were also observed on March 
35 i^h 13m and March 39 yh aym GMT from 
the metropolitan distnct and south-eastern counties 
A number of descriptions have been rtceived but few 
of them arc exact and accurate The approximate 
real paths derived from the best data available at the 
time of writing are 


GMT 
h m 

March 35 13 13 
39 737 


181-39 
, ( 48- 

' \ 63- 


The former appears to have a possible connection with 
the comet 01 1364 for which Prof A S Hcrschel 
computed a radiant at 183 5° 38° on March 35 This 
comet was a brilliant one and passed within two 
millions of miles of the earth s orbit 
The pest month of March has furnished large fire- 
balls of unusual numbers and interest and the popular 
idea has been to asgnbe them to the oncoming comet 
of Pons-Winnepke, though as a matter of fact, no 
connection whatever <pan be proved 
Another iNVEsrirAiiON or the Einstein Spectral 
Shift — ^The Comptes rendus of the Paris Academy of 
Sciences for March 7 contains an investigation by 
M A Perot, communicated bv Dr H Deslandres 
TIhe investigation is based on a studv of the mag- 
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nesium spectrum ihe wave-lengths in Angstrom 
units of the lines b, b, b. in the arc at atmospheric 
pressure were found to be 5183614, 5173690, and 
51^ 340 respectively 

Tests were then made at different pressures and 
It was found that the value of dA/A. atmosphere 
is 135/10* for b, and 167/10* for b„ so that com 
parison between b and b, should give the pressure 
of the region where the spectral lines are produced 
In this manner, by a discussion of solar and arc 
spectra obtained by photography in the year 1911, the 
value of the pressure of the absorbing layer on the 
sun IS found to be equivalent to -6 cm of mer- 
cury ± 30 cm Of course, the pressure cannot actually 
be negative, but it is inferred that it is very low, and, 
consequently that nearly the whole of the atmospheric 
term 135/10* must be applied to the solar measures 
of b, to make them comparable with the terrestrial 
ones The value of d\/K for sun mmus arc is then 
(i 16+1 3s)/io* in good agreement with the Finstein 
value which is 3 13/10* Ihe author has failed to 
notify the regions of the sun to which the measures 
apply This should have been done in view of the 
considerable differences for different regions found 
by Mr Evershed and others 
Nova Aquiije III — In the Journal of the Man- 
chester Astronomical Society for the sessions 1917-30 
which has recently been received, there appears a 
valuable series of photographs of the spectra of Nova 
Aquilae III taken by Mr C F Butterworth with a 
6 3-in prismatic reflector The period covered is from 
June 10 to November 14 1918, and thirty-six photo- 

a hs are shown taken on twenty two days distributed 
/ evenly over this period Although the disper- 
sion obtained was extremely small (343 A U to 
I mm ) the photographs are evidently good enough 
to stand considerable enlargement and sn^ plenty of 
detail The general seouence of changes in the spec- 
trum IS well shown, and many of the smaller details— 
such as the complex structure of the hydrogen bands— 
may also be detected The senes as a whole forms 
a useful addition to the observations already publMied 
concerning this important nova In addition, Mr 
Butterworth gives a table of measures of the breadths 
of the more important bnght bands at four different 
stages of the star’s career 
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The GftlTftnometnc MeMurement of Human Emotion^ 


By Dr A D Walur !• R S 


\^£ are all of ue familiar, subjectively within our 
selves, objectively by the behaviour of our 
neighbours with the signs and symptoms of emotion 
and with the fact that such signs and ^mptoms are 
more or less under voluntary control and can be sup 
pressed or simulated at will We are moved to or 
from an object we may desire or fear We are moved 
to laughter or to tears by events witnessed and 
imagined, and whereas all men are moved in the 
mass by the same general motives of light and dark 
food and hunger love and hate we know by everyday 
experience that no two men react m identical fashion 
to the same motives 

1 Phvsiologually all emotions are expressel as 
neurgl outbursts from the central nervous s\stem 
through eifcrcnt nerves to muscles md glands emotion 
in general results in intensified phvsiolcgical activity 
at the pcripherv of the body muscles and (.lands heart 
and blood vessels the face and eyes and skin A 
movement of surprise a palpitation of the heart a 
blush a pallor i shiver a rush of tears a dilated 
pupil— all these and other signs of emotion consist in 
suMen local intensifications of the chemical exchanges 
that are in constant operation between the living cells 
of the body and the nuid medium by which they are 
surrounded We know indeed that all such chemical 
exchanges are controlled through efferent nerves and 
we speak of this control as their trophic action but 
we s^ye scarcely prepared at the present day to recog 
nise the close association between signs of emotion 
and the phenomena of nutrition 

2 1 he physical sign c f emotion is known to psycho- 
legists as the psycho-galvanic reflex It was first 
definitely reveal d to us twelve years ago bv 
Veraguth * of Zurich and has since then formed a 
favourite subject of study by many later observers 
whom I shall not attempt to enumerate I joined in 
the hunt four vears ago * and was very quickly 
satisfied that this physical sign affords the most 
convenient possible gauge and measure of human 
character and of human tcmjjerament seeing that it 
declares how much a given subject is movtd bv his 
thoughts and feelings A spot of light showing the 
movements of a galvanometer connected with the 
palm of the hand exhibits the fluctuating emotions 
of the person to whom the hand belongs and if the 
person be an ordinary normal person it is only the 
palm of the hand and not any other part of the skin 
of the upper extremity that shows the response 
My first point is then that the emotive response Is 
par exeelUnce a palmar phenomenon and I shall 
as my first and chief experiment undertake to demon 
strata this point (Experiment ) 

3 Mr X Y has been good enough to lend himself 
to mv purpose His hand and his forearm are con 
nected with each of two galvanometers and two 
Wheatstone bridj^es The rouiR) epot belongs to the 
hand circuit the square spot to the forearm circuit 
xnd balance can be adjusted In each arniit separitelv 
by suitable manipulation of the two resistance boxes 
In bofh cases the wiring Is such that Increased con 
ductivltv of the hand or of the forearm gives move- 
ment of the spots to my right, t e any emotive 
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impulses from the brain down motor nerves to the 
hand or to the forearm will cause deflection to the 
right Let us watch the two spots for a while 1 
expect you to see that the hand spot behaves ir 
regularly whereas the arm spot creeps steadily across 
the scale without showing any of the vagaries of the 
round spot 

\ou realise now why I have been at trouble 
to show the simult mcous behav our of two 
spots With only the hand in circuit of one 
galvanometer you should at first have felt doubtful 
whether the movements you saw were really due to 
emotive discharges ana not to otherwise imper 
ceptible muscular twitching^s such as are perceived 
aim utilised by thought readers It would otherwise 
have been desirable to set up some very delicate 
form of myograph to satisfy this doubt I shall show 
you presently by asking the subject to make a least 
possible movement of one of his fingers that the 
round spot- i c that indicating the electrical resist 
ance of the hand— shows a deflection which is due 
to a minute disturbance of cont ict and thcrefi re 
t ikes plate in the direcbon opposed to that of 
an emotive response 1 am sure you will realise with 
me what a mercy it is that the deflection by slight 
often quite unavoidable movement is in general the 
contrai^ of that of the emotive response 

4 But to return to our ixjicriment I he subject is 
t rest both spots arc reasonably steady but by 
reasin of his past experience he knows that an evil 
moment is approaching As ycu mav see by the 
irregular movements t f the h ind spot he is beginning 
to worry making a picture m his mind of the pain 
he IS about to undergo bv steel or fire and obviously 
this disturbance of qu elude creates a condition that 
IS not favourable for recognising or measuring the 
disturb ng effect of anv real interference with his com 
fort The emotive effects of my threatening language 
must be allowed to subside You cannot exjiect to 
Study rings made bv throwing a stone into a pond 
unless the pond is quiet you must wait for it to get 
still When ho c mes to rest Mr X Y will react 
smartly and obviously in response to the suddenly 
threatened pm pnek or to a real pm pnek (Trials 1 ^ 
pm and matches Real and imag narv pm pricks and 
bums ) 

You now perhaps feel fairly well satisfied 
that the statement made a few minutes ago is cor- 
rect In the upper limb of a noimal person emotive 
responses to slight exntat ons are confined to the 
palm of the hand The only other part of the body 
in which they occur is the sole of the foot but this 
I shall ask vou to take on trust it really is not 
necessary that the actual evidence should be brought 
into court It would merely be a repetition of what 
vou have just witnessed and this lantern plate 
(Fig i) will after all afford us the quickest as well 
as the most conclusive evidenoe 

■, T shall lenture to trespass just a little further upon 
Mr X Y s endurance to make good one further 
Doint although it is a point that you may already 
have noticed 

This-pahnar emotive response is in mv view to 
be regarded as caused by a sudden augmentation of 
electrical conducbvitv in a membrane or membranes 
in the fourth arm of the Wheatstone square That 
augmentation of conductivitv is to be understood is 
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produced by a sudden dilatation of ultranucroscqMc 
pores in this membrane or laembranes I am not 
speaking of visible pores, but of invisible pores such 
as are postulated in theories of electrical conductimi 
and of osmotic phenomena I imagine that these in 
visible pores suddenly dilate when the emotive im- 
pulse through efferent nerves reaches the living mem 
brane, just as we see the pupil of the eye dilate with 
an emotion of surprise And with thu image in my 
mind I find it extremely interestmg to recognise and 
measure what a verj lone time it takes for any given 
stoulus to produce its ^eet It takes two seconds 
before the threat of a pm prick— or for the matter 
of that, an actual pin pncK— or a smgle induchon 
shock ^ings about the sudden dilatation of pores or 
increased permeability and the increased electrical 
coiH^ctlvitv that are signified to us by the movement 



of the spot of light How is this long tag of two 
seeonds to be accounted for’ Does it occur on the 
aAnrent side? Assuredly not A delay of this sort 
nugbt be expected to amount to at most one fifth of a 
second. Moreover, if we nnss out the afferent side 
altogether, and bring about the response by an artv 
fidsit ex|dosion down efferent nerves, we shall find 
the same long delay of two seconna between the 
muscular movement and the emotive movement both 
of which are taking place at the pertehesy There- 
fore the chief busmess of fhe long delay takes place 
at ^ peripbery th the fkm of the palm of the 
hand, and its great length is a token that we have 
to do with fanpulsaa conveyed, not along cerebro- 
spinal, but along aympattietic nerves We may 
find time later to discuss the question whether 
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these are lasomotor or secretomotor or trophic 
nerves 

6 Orsams are subjective phenomena occurring m the 
subconscious state, with which we are all familiar 
dunng sleep, and dimng the hypnotic state, and in 
the state called trance We are familiar also with 
innumerable objective signs of such subjective jdieno- 
mena m the shape of descriptions of dreams and m 
the behaviour of sleep talkers and sleejs-walkers, and, 
above all, m the extraordmaiy cases of nintualisbc 
mediums Ihese last stand highest m the scale of 
senutiveneSB 

The relative magnitudes of response to a real pm 
pnek and to a fictitious pm prick vary with different 
people under different conditions but m general they 
may be divided into two categories wh^ we may 
call posthvtt and tmagmattves 

Pontrvts — in whom little or no disturbance is 
caused by the threat of a pm prick and a real pin- 
prick IS required before any response takes place 

Imagtnattves—ia vdiom a lai^ response occurs to 
the threat^^arger, it may be, than the response to 
the real fact In not a few of this unagma^ dass 
It is almost impossible to take a pure observation of 
response to fact for they begin to respond as soon as 
the operator makes the sli^test movement or else 
the response is a large one, c o m p o unded of fear fol 
towed by fact Here is a confirmatory experiment in 
evidence of what mav be characterised as a dwin^ng 
fear and its revival by kiot (Experiment ) 

All men (and, judged by their behaviour, animals 
also) are more or Iks imaginative The kind of 
diagram you have just seen would repr e sent the 
responses of tune out of ten of my present hearers 
to a senes of threats with a real shock interpolated 
in the senes Many of us had an opportunity a few 
years ago of studying upon our friends and upon our 
selves the signs and symptoms of fear dnnng German 
au* raids u^n what th^ called the fortifiM citV of 
London The none and disturbance occasionea by 
these raids, die false alarms and the warnings by 
maroons aim sirens afforded a unim oppomimty 
for the exact galvanometnc study of the emotions 
iroused by vanous kinds of noises Prom the purriy 
scientific point of view the opportunity could not be 
neglected of studying the psychophysical phe n omena 
brraght to our doo»— phenomena that coidd not be 
expected aeam within the same lifetime So from 
the air raid of September at, 1017, to the last md 
most prolonged visit of Whltsunode, 1918, I enlisted 
the services of volunteers to sit quietly, connected by 
wires to a galvanometer and on two occasions I had 
sitters arranged in connection with recording ap 
paratus which was set going a few minutes before 
the nrise began, so that the emotive response during 
the whole affair was recorded Let me show you 
two or three photograjAs (Figs a and 3) 

These phot^raphs are not merely at interest on 
tbeu- human side, but also have diis definite sclmtlfic 
value that they afford measured records of the largest 
emoHve responses that I have ever witneMCd The 
responses commonly observed m the laboratory are 
at most 10 per cent changes , these au--niid 
r e sponses have been at least 200 pin- cent changes, 
which I cannot reproduce artifiaally by any means 
I care to employ 

7 But to return to our different classu according to 
sensitiveness We classified people as positives and 
imaginatives according as they exhibited gUsatsr 
response to fact or to ftetkn Apart from this 
entenon, we might undertake to arrange poo^ •• 
more oc leas Ima^natnre according as they gmuKgtr 
or smaller responses to certain studiud maats, as of 
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■ piiH>nck or the l^htfaig of « match High in the 
icale of imafinativea we not infrei^ntly meet with 
people who can at will eidier keep quiet, or think 
thoughta and see visions and hear words of purely 
unainnary existence without objective plnrtical sub 
stratum It u very interesting to watch the galvano 
metric signs of subjective phenomena— intenesting to 
the onloolw, but far more interesting to the subject 
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who knows what he (or die) Is thinking about And 
whan It IS rsallssd that the galvanometer answMS 
to ooa's dwo^ns and tenpar, it beoames quits an 
ahsnrhlng gpMma to sit quism m an armchair and 
watdi oneself think as one watches the gahranoranter 
naovs 
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Tbe^anMve response is liable to all manner of 
vanattonai Jx varies m different individuals, and in 
the same uravidual it varies with different atatas of 
mind and body It varies in magmtude and in its 
distnbution over the limbs with variations in the 
magmtude of its exciting cause While it is, in the 
main, an uncontrollable phenomenon 1 tall to mind 
more than one case where to all appearance it has 
been in fl ue nc ed at will 

9 The dtAtnbuttoH of the response over the body u 
espeaally mteresting In nonnal persons it is ex- 
clusively palmar (and plantar), the rest of the body 
surface is silent But m sensitives it extends up 
the limbs and the trunk '\nd a border land person 
accorduig to his sute of temper, can react normally 
to-day, but as a sensitive to-morrow Ihe few 
spiritualistic mediums whom 1 have examined have 
(with one doubtful exception) given the reaction proper 
to sensitives < e in the ^nd and m the forearm 

10 Ihe diurnal vartaltons of the reacuon attracted 
my attention it the very outset of the inquiry 1 soon 
noticed that the same people, when submitted to a 
standard stimuliis at different times of the day, gave 
responses of vary different magnitudes, the responses 
were at theur best about the middle hours of the day, 
when physiological activity is high, as compared with 
what was ehdted early m the morning and late at 
night And the conducUvity of the palm of the hand 
rose and fell during the day (as does the temperature) 

1 thought It necessary to investigate this diurnal 
periodicity rather dosely to learn how much it mii^ 
be necessary to take mto account the tune of 2sy 
when companng results obtained on different indi- 
viduals So I watched this periodicity on my own 
hands by means of apparatus set up for the purpose 
in my dressing^nom so that dbservations of con- 
ductivity could be taken at any convenient tune Tbe 
observations were reewded to form a graph on 
squmed paper, and it may be remarked, by the way 
tlmt throughout the observations the conductivity of 
mv right band has been found to be higher than that 
of my left hand 

11 The three we^ over which these (riwervations 
extended afforded me an admirable opportunity of 
observmg the gahranometne effects of my own nonnal 
variations of " temper Most people are more or 
less conscious of what may perhaps be called vana 
tions of euphona before breakfast and of very dis- 
tinct if not outwardly evident, vanations of euphona 
when the morning s letters are read In order to test 
this point a photographic recorder was set iqi m con- 
nection with the (^Iwometer on my dressing-table 
and I had my letters brought up there and read to 
me and signalled on the recording plate Most of the 
letters made no impression upon me but I well 
remember one fortunate morning on which the post 
included two distinctly effective letters which produced 
marked effects duly recorded on the photographic plate 

12 One is naturally tempted to ask what relation 

there may be between the magnitude of the reaction 
ind the mental quality A first step towards an 
answer to this question has been taken by Miss 
Waller who has mode systematic, measurements of 
seventy three students of medicine divided according 
to examination results into an upper and a lower dm 
Sion The average response was higher in the former 
than in the latter— eg to disturbing questions the 
average value of the response came out about ^ ^r 
cent higher m the upper dnnsion * ^ 

13 I have often been asked whether pleasant and 
painful sensationa produce rimllar or opposed galvano- 

•Wntlm nMtmiwuim ’ iMxrt AftQS wtX 
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metnc deflections The emotive responM in its un- 
mistakable form as a sharp movement occurring about 
two seconds after its exciUng cause is always In one 
direction, * s in the durection of decreased resistance 
—increased permeability poro-dilatation or, if you 
prefer to think it so, contraction of hving matter 
round pores so as to dilate them And in many 
thousands of observations 1 have never witnessed any 
similar movement in the opposite direction — t s in 
the direction of increased resistance All that is ever 
seen in that direction is the gradual remission of a 
previous deflection in the emotive or excitatory direc 
tion If you regard the question in its psychological 
aspect, you wm soon be satisfied that the matter 
could not be expected to come out otherwise Our 
pleasures and pains are not simple opposites producing 
opposite physiological effects Pains are active and 
exciting states in our consnous life sharply contrast 
ing with their background Pleasure is more often 
merely the subsidence and relief from pam a 
gradim recovery of the untroubled state A pin-pnck 
suddenly excites emotion, and the emotion gradually 
falls to rest There is no counterpart pleasure equal 
and opposite to a pm prick Pleasure is of necessity 
gradual Too sudden pleasure — joy, as we call it — 
IS exciting, and causes discharge down the nerves 
that acts prtciseU like painful excitements and 
gives rise to electrical effects in the same emotive 
direction 

14 We distinguished a few moments ago between 
imaginahves and positives according as threatened 
pains produced larger or smaller effects than real 
pains It is convenient to draw another kind of 
distmction according to the extent of body surface 
over which the response is manifested The response 
to weak stimuli in the great majority of men and 
women is exclusively palmar (and plantar) But with 
‘strong” stimuli and in certain cases with weak 
stimuli as well the response can also be manifested 
by the forearm (and bv the leg) as well as by the 
hand (and foot) Such cases may be designate as 
sensitives to distinguish them from the others 
who are relatively insensitive but since these others 
arc in a majority and it would seem inappropnate 
to designate the majority of mankind as insensitive 
It 18 tetter to call them normals ” These two 
labels sensitives ’ and normals ” are not intended 
to impiv any division into two hard-and fast categories 
but rather a scale of differences grading between two 
extremes Indeed I have satisfira myself m at least 
one case that a subject classified at a first sitting as 
normal was temporarily raised to the degree of 
sensitive in consequence of a rather violent fit of 
temper 

It IS convenient to reserve the designation 
insensibve’ for cases low down in the normal 
scale giving in response to ordinary stimuli little or 
no palmar reaction — t s a doubtful response of the 
order of i per 100 of the initial resistance 

Prnvisionallc then our observations can be 
systematised in accordance with the following 
•.cheme 


I Sensiuves 
( Inusinatives ) 
II NonnaU 

III Iniensitives 

( Positives ) 

IV Others 


Spintnsbstic medmnis 
and others 

The majonty of men 
and women 
Pythiatics Shell 


Class I — Sensitives giving large responses (10 
per cent or more of the original resistance) from the 
forearm and from the hand 
Clast II — Normals giving moderately large 
response (3 to e per rent ) from the hand but litUe 
or no response from the forearm 
Class III — Inscnsitives giving little or no 
response (i per cent ) from the hand and, of course, 
also the forearm 

Class I V — (a) Subjects who by reason of their state 
of health were obviously unht to undergo examine 
tion and (b) subjects who declared th^selvts as 
unable to stand it 

Subjects of Class I and Class II include those 
who were characterised a moment ago as imagine 
tives The three spintualistic meJiums to whom I 
referred just now were included in Class I 
Class III comjirises jieoplc of duller imagination or 
perhaps of firmer fibre whom wt called positives 
At this early stage indeed when the number of 
properly observed cases is so smill and the danger 
of imierfcct tbs rvation so great it seems to me 
hazaroous even to talk about rules md exceptions or 
to attempt a classification Nevertheless if the 
attempt is made without prejudice and if the results 
of observation are recorded in ph\scal units by the 
s de of what in medical pari mce is the clinical history 
of the subject a preliminary class fication is not only 
permissible but also necessary 
Let me again refer to the present attempt and 
make good the point that wp may expect to find the 
unexpe^ed, that so called reguku* results may be 
exce^onal and vtce versa 

16 Pythtatic — Hysteric il subjects or as they are 
now called pvthi itics men as well as women seem 
to be exceedingly sensitive and make a great fuss, 
but when they have been persuaded to sit still in an 
armchair and connected up with the galvanometer 
and tested by ordinary stimuli — pin pndc false and 
real match burn false and real — lo and behold I they 
exhibit little or no response They belong to 
Class III that of the insensitives and we are 
remmded of the fact that in exaggerated — 1 e patho- 
logical— degree the hysterical or pythiatic state is 
found to include antesthesia loss of sensibility, as a 
leading symptom But of course more oteowations 
are necessary and more observers 


The Modern Londoner 

A T a meeting of the Royal Anthropological Instu 
tute held on March S Prof F G Parsons read 
a paper' on The Modern Londoner and I ong Barrow 
Man ' in which he discussed a claim mate by Dr 
Maodonell and Prof Karl Pearson that the head shape 
of Londoners of the seventeenth and eighteenth cen 
tunes was more like that of the Long Barrow men 
than of any other race Prof Parsons however 
showed, by a detailed companson of contours obtained 
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and Long Barrow Man 

from tlurty male London skulls of the seventeenth and 
eighteenth centuries dug up in the Clare Market di^ 
tnet and corresponding with the averages obtained 
by Dr Macdonell from his London skulls found at 
Whitechapel and Moorfields with those of twenty 
Long Bareow dnitls from Yorkshire Wiltshire and 
Gloucestershire that in the head measurements, in 
the ^th of the orbital cfiemngs. In the length of 
the nee and In other anatomical details the I^mdon 
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skulls differed markedly from those of the Long 
Iterrow men On the other hand, m every respect 
these London skulls corresponded more closely with 
those of Anglo-Saxons than with those of Long 
Barrow men Occasionally a Londoner might repro 
duce the Long Barrow t^, as in the case of the 
notorious thief Jonathan Wild but these cases were 
so rare as not to affect the average contour 
Further the Londoner of to-day had changed his 
head shape from that of the seventeenthientury 
Londoner but it was in the direction of the short 
headed mid European rare and farther away still 
from the Mediterranean type of which the Long 
Barrow men were such good examples 
When the average contours of the modern London 
skulls were superimposed upon those of the Long 
Barrow men it was at once evident that there were 
two sets of differences which Prof Parsons provi 
sionally described as masticatorv ” and respira 
torv " The former consisted of increased length of 
skull in front of the auditory meatus of a tilting 
forward of the malar bone and outer margin of the 
orbit of a greater splav of the zvgomatic arch of an 
increased width of the rsmus of the ]aw and of a 
flattening of the side of the head All these changes 
were just as evident in an average contour of Eskimo 
skulls as in thst of I ong Barrow men and they were 
all explicable by assuming an increased development 
of the great masticatory muscles 
The second set of changes between the Long Barrow 
and I oodon skulls was the deep face and d ep orbital 
openings of the latter as in all Nordic skulls The 
face of the English child at birth closelv agrees with 
that of the Long Barrow man and at three and five 
months the orbits and nose have markedlv increased 
in depth from above downward This is to be attributed 

to the narrowing and deepening of the nose to adapt 
the individual to a cold climate ensuring that the air 
shall be more perfectlv warmed bv contact with the 
turbinated bones which act as radiators As the 
nasion moves up the tops of the orbits have to keep 
pace with it and so the characteristic depth of the 
Nordic orbits is accounted for 
It It interesting to note that though the Eskimo 
agree with the Long Barrow folk in the first set of 
masticatorv characteristics they differ from them 
and agree with the Nordic people in the second set 
of respiratory changes 


Pendulum Operations in India and Burma.* 

T he paper referred to below recently published by 
the Survey of India is an qjportune contribu 
tion to geodetic knowledge It gives the results of 
pendulum observations at io8 stations distributed over 
mountains plateaux plains and coasts Col (now Sir) 
O P Lenox Conynghnm Major Cowie ind Cant 
Couchman were the observers The work extended 
over SIX years 1908-13 and it Is evident that un 
remitting care was bestowed upon it throughout 
This IS the first attempt mam outside the Unit 
States of America to apply to pendulum observations 
the correction for isostasv first introduced by Mr 
Hayford in 1909 when ha was reducing the pendulum 
obs^ations of America The deduction of the cor 
rection for isostasy for any particular pendulum 
station involves considerable labour, the whefie earth 
has to be divided into circular concentric zones with 
the station as their centre; the mean heights of the 
several zones, above or below sea level have then to 
be determined from maps This course has to be 
pursued dt novo for each successive stfition The 

> Sanraygriartto PnAoMml Pm No is Tbo P«Aihi« Op« 
twaila India aid Baraa. ByCapt Onanl H aa n (1915.) 
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applicaticin of Hayford s sj stem to the pendulum 
stations of India is thus a moat interesting feature 
of Capt Couchman s work and students o 7 modern 
^odesy will find his explanations helpful and clear 
The final results obtained by Couchman furnish 
strong evidence in support of Hayford s contention 
that isostatic compensation is complete at a depth of 
about 1 13 km 

Geodesy is a science demanding world wide co 
operation the results obtained in one continent 
require to be tested in others The theory of isostasy 
initiated in America has now been sh wn by Capt 
Couchman to explain anomalies in Asia But this is 
not sufficient, geodetic results and theories should 
be submitted to an international association for 
scrutiny The old International Geodetic Association 
which had been endeavounng for fifty years to co- 
ordinate the surveys of all countries came to an end 
in 1914 when the war broke out If geodesy is to 
progress a new international association will haye 
to be formed 

The old association always sympathetic and 
anxious to help had an uphill task it had to con 
tend with jealousies and to accept results whether 
good or bad without being able to discriminate or 
criticise Its authonty rested largely on the personal 
reput ition of the late Prof Ilelmert whose right to 
the position of director was universally recognised 
and whose death during the war was lamented in 
many countries . 

In 1914 when the (dd association came to an end 
two questions were awaiting an international decision 
namely the introduction of a new spheroid of refer 
ence and the treatment of isostasv Obsolete 
spheroids of reference arc still employed bv various 
surveys and their continuance is due not to any 
looal belief in their correctness but to an unwilling 
ness to face the laborious complications of a change 
until a new spheroid has received international 
aporoval 

The problem of isostasv is also awaiting inter 
national considerition In America Havford and 
Bowie have worked out a complete system of com 
nutations and in India Crosthwait and Couchman 
have followed Havford s lead ’ Will the system be 
accepted in Europe? When this question comes to 
be considered bv the future intern it onal assouation 
r ipt Couchman s work on the pendulum operations 
in Indn will be found a useful and weighty con 
tribution 


University and Educational Intelligence 

Noticf is given bv the I niversitv of London that 
ajiplications for grants from the Dixon Fund for 
issisting scientific investigations must he mode to the 
Academic Registrar of the Lniversity South Kensing 
ton S W 7 before Mav next 
Two further lectures under the scheme for the 
exchange of lecturers between Holland and England 
are announced Both will be given at the rooms of 
the Royal Society of Medicine i Wimpole Street 
the first by Prof W Einthoven of Leyden entitled 
The Relation of Mechanical and Electrical ]^eno- 
mena of Muscular Contraction with Sjvedal Refer- 
enoe to the Cardiac Muscle ’ will be delivered on 
May 2 at 5 p m and the second bv Prof Bolk of 
Amsterdam entitled The Somatic Changes in 
Affections of the Endocrine Glands and their Signi 
flcance in the Evolution of Man on May 12 at 
4 p m The lectures which will be delivered in 
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Enfihfh, are addrMsed to advanced students and 
others interested in the subject, and admission is 
free, without ticket. 

Thb Registrar of the University of Calcutta has 
submitted an application to the Secretary to the 
Government of Bengal Education D^rtment (Ptone^r 
Mail, March i8) for substantUd financial aid for 
teaching and postgraduate study in accordance with 
the recoininendatlons of the Calcutta University 
Commisuon. For the salaries of the postgraduate 
staff during the session a sum of lakhs 

of rupees (S333I.) is asked. Large grants are also 
asked for the extension of technological studies in 
the University College of Science and Technology. 
It is suggested that part at least of these grants 
should be recurrent, but for the present year a capital 
grant of 10 lakhs of rupees (66, 6661 ) would enable 
me college to carry cm its work. The library of the 
college is also in need of many standard works of 
reference, and for this purpose a grant of lakhs of 
rupees (8333I.) is considiTM to be necessary 

Thb subject proposed for the Adams prize for the 
period igax-aa is “The Theorv of the Tides.” Ap- 
plications of mathematical and dynamical theory to 
the cdiservations already available, the rate of dis- 
sipation of tidal energy, the characteristics of tides in 
shallow seas and estuaries, and the general problem 
of tidal motion as affected by the earth’s rotation are 
among the suggestions which the adjudicators make 
for the guidance of c.indidatcs The prize is open 
to any person who has been at anv time a graduate of 
the University of Cambridge, and is worth about aaol. 
Each essay must be accompanied bv an abstract in- 
dicating which portions are considered to be original, 
and it may be printed, typewritten, or written by 
someone other than the author A motto must be 
affixed to each essay, and a sealed enyelopc bearing 
the same motto and containing the candidate’s name, 
degree, and address should be forwarded with the 
essay. Essays must reach the Registrarv of Cam- 
bridge Unlversiti on or before December 31, iqaa 

An interestino event of the present month is the 
International Conference of Sti:^ents which hab just 
been held at Prague, an account of which has ap- 
peared in the WeUnunster Gatette Prior to the war 
a society known as the “Corda Fratres,” or Inter- 
national Students’ Union, was already in existence. 
It was dissolved in later veers, but is now being 
restored. In November, rqig, when Strasbourg I'ni- 
versiu was celebrating its newlv acquired fre^om, 
Iva Confutation Internationale des Etudiants was 
formed by France, Belgium, and Cxecko-Slovakia, and 
most of the other chief countries of Europe have since 
become affiliated Apparentlv a necessary preliminary 
to admission Is the existence of a national students’ 
union in the country concerned. This formerly ren- 
dered Great Britain, the United Stsites, and other 
countries ineligible, but it is stated that steps in the 
desired direction are already being taken. It Is hoped 
that this country win plav a part in the movement 
—one of great benefit to students and to the fiiture 
of science, which, it is commonly said, knows 
no national boundaries. One of the unfortunate 
results of the war has been the accentuation of bar- 
riers to free scientific intercourse and exchange of 
knowfedgs, sclentiflc men in Russia, Austria, and 
other countries being exceptionally unfortunate in 
tMs ntpnet TWs desire for fraternisation between 
stodsms In the chief countries of Europe fs a hopeful 
dgn for the future of dvilitation. 

Thb Roval Commls^n on University Plnanpei, 
appointed in October lost to inquire into and report 
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upon a basis for determining the financial obligadons 
ot the State of Ontario towards its universities, hat 
presented a report to the Lieutertant-Govemor of the 
State. There are at present five institutions of uni- 
versity standing in Ontario, and the report before us 
deals with three of them, Toronto, Queen’S, and 
Western Universities. Toronto University is a State 
institution controlled on its administrative side entirely 
by the State Government ; Queen’s and Western Uni- 
versities are independent, though they have been in 
receipt, of annual grants from w Government which 
have been determined from year to year. The Com- 
mission recognises that higher education can no 
longer be supported by private individuals, and a 
definite scheme of State grants for the three unlverd- 
ties is recommended. For buildings which are 
urgently needed it is considered that sums of 
1,500,000 dollars, 340,000 dollars, and 800,000 dollars 
should be given to Toronto, Queen’s, and Western 
Universities respectively. As regards maintenance, it 
Is recommendeo that for the State University a yearly 
sum equal to 50 per cent of the average yearly suc- 
cession duties should be granted, while for the two 
Independent institutions annual grants, to be ad- 
just^ every five years bv n Court of Reference, 
should be made out of consolidated revenue. Should 
these grants be found Insufficient, a direct tax for 
general educational purposes of one mill per dollar 
on the value of rateable property of the province is 
recommended The question of the control of educa- 
tion In the universities was also discussed, .nnd the 
Commission loncludes that "the State, which gives 
financial support, has the right (ol to determine how 
this education maybe most efTectively and economicallv 
carried on, and (b) to exercise supervision over pro- 
jected developments involving financial outlay.” 


Wb are glad to sec that the Library .Association is 
issuing its Subject-Index to Periodicals for the years 
191^19, in continuation of the Class Lists for 1015 
and 1916, and to learn that the association proposes 
to cesume the annual publication of these indexes. 
It has just published in 87 quarto pages ” Section F : 
Education and Child Welfare ” .As in former Hats, 
the entries are arranged under subject headings, 
under each of which papers are plactxl in chrono- 
logical order of dates of publication. The difficulty in 
framing a thoroughly satisfactory classification for 
papers which discuss education from manv different 
points of view has been met bv introducing frequent 
cross-references. Among the subject heMings we 
find sections for education in general, education In 
each pountrv taken separately, higher education, 
education of children, education of women, secondary 
education, and teachers. There are also sections for 
technical education, aj^culturat eifucation, chemistisr 
teaching, the study of engineering, and the study and 
teaching of science. We notice also sections on uni- 
versities and colleges and on many universities taken 
singly. Among sections coming under the head of 
child welfare we find child study, abnormal and 
backward children, rare and hygiene of children, em. 
pkmnent of children, exceptionallv gifted children, 
and mHk. 'The lists of papers on citizenship, re- 
habnitathm of the disabled, and educational asperts 
of the BuroMn war ore well worth examining at 
the pr^t time. There are altoge^ In this Index 
“54 titlee of papers taken from 34s Englith and 
feragn peripfficats published dw^g the thrM years 
The total number of p eA i d lcafe examined 
^ the empilers of the Subject-lndex to Periodical* 
for all the sHbiects catalogued Is now neariv six 
hundred. We hooe that the circuhrtion of ‘these 
useful clasfcllsta will be sufficient to emure the -on- 
tinuance of their publication. 
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Calendar of Sclentiilc Pioneers. 

AMa 7, Itn. JaesuM AlaxaiiSre 0«ur OhariM 

SlM, — ^The first to substitute hydrogen for the hot air 
us^ m Montgolfiers balloons, Charles >\'is originally 
a clerk but rose to be professor of phvsics in the 
Conservatoire des \rls et Mdtiers He is remem 
bered b\ Charles s la« 

April 7, ISIS. Abbott Lawronoo Rotoh died— \ 

pioneer m the study of the upper atmosphere, Rotch 
in 1885 founded the Blue Hill Observatory which he 
bequeathed to Harvard Universit) 

ApN •» 1826. FraiMia Bacon, Lord Vondam, Via* 
ooant 8t. A fc aa i , dM.— Bacon was the contem^rarv 
of Galileo, Kepler, and Napier He took all Kno«> 
ledge as his wovince His Novum Organum — 
which was written and rewritten several times with 
the most minute care — entitles him to be considered 
as one of the leaders in the reformition of modem 
science He is buried it St Albans 
Aprd 6. 1888. MMwl lufbno Ohovroiri died.— For 
minv years Chevroul was connected with the Musde 
d Histoire Naturtlle His researches related mainly 
to the rhemistry of fats 

Aprd 10, 1813 dosoph Lows Lagrango died — 

1 hough his parents were of French extraction 
Lagrange was horn at Turin whore he spent the first 
thirty vears of hts lift In 1766 on tht invitation of 
Frederick the Great he went to Berlin 1 he greatest 
king in Europe wished to have the greitest mathc 
matician in Europe at his Court On 1 1 edertek s 
death I agr ingt accepted an offer of Louis X\ I and 
removed to Pans Equallv great as an investigator in 
pure mathematics and in applied m ithematu s he has 
never been surpassed as i mithematual writer 
Aprd 11, 1878 Bomuol Homrwh tohwabo dwd — 
The name of Schw abe w ho lived and died at Dessau 
IS impenshablv connicted with the discovery of the 
perlodicitv of sun spots 

Aprd 11, 1884. dowi Biqrtuto Andrd Dumu dwd — 

Tew scientific men in France have b<en held in higher 
esteem than Dumas His success as a chemist was 
not less marked thin his suit ess as a public m in and 
in i88a the French Academv struck n gold medal to 
commemorate his great servues to science His 
statue stands at Alais where he was born in 1800 
Aprd 11, 1886 didiut Uthw Meyer died —The 
fellow student of Rosioe in the laboratorv of Bunsen 
at Heidelberg Mover afterwards held chairs of 
chemistrv at Breslau Neustadt Karlsruhe and 
TuWngen His name is best known for the share he 
had In the periodic classificaHon of the elements 
April 11, 1882 Mene Alfred Oertw died -A bnl 
liant experimentalist Cornu in 1867 became professor 
of phvsics at the Ecole Polytechnique and in iSqfi 
was elected president of the Pans Academv of Sciences 
Hts original work related maintv to optics He also 
made a resleteraiination of the velocitv of light 
April 12, 1887 Bdiwd Drbdier Oepe dtad —Curator 
to the Academv of Natural Sciences, and later pro 
lessor of geologv and palmintologv at Philadelptiia 
Cope greatly extended the knowledge of fossil verte- 
brates 

Apr! 13, 1888. Mr Henry ThMWM U ta BmIm 

dwd.-^Like Murchiaon, de la Beche left the ^rmv at 
the and of the Ni^Mileonic wars and devoted himself 
to geologv He bManw the first director of the Geo- 
loetcal Survev ot Great Bntain, and founded the 
Museum of Practical Geology ECS 
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Socletiei and Academies. 

London 

LbUMaa Society, March 17 — Dr A Smith W ood 
ward, president m the chair — W B Alexander I he 
vertebrate fauna of Houtmin Abrolhos Islands West 
Australia Prof P Fnvel Anndiides Polychdtes de 

I Archipel Houtman Abrolhos rccucillies par M 1 
Prof D ikin — F Chapmen Sherbornina a new 
genus of fossil Foraminifera from lable Cap las 
mani 1 — Miss I I Tamer Some birds from 1 cxel 
The author devoted most of her ittention whilst on 
the Island of Texel to the avocets ruff and reeve 
godwit and two spencs of tern describing the habits 
of the birds observed isp ciallv during the nesting 
period 

Mlaeralegical Society March 22 —Dr A E H 
lutton in the chair Prof H Hilton Ihe vibrations 
of a crystalline medium The paper attempts to give 
an indication of the kind of vibrations which the 
molecules of a crystal may be expei ted to make about 
their positions of equilibrium The case of an ortho 
rhombic crystil in the form of a rectingular paral 
lelcpiptMl is considered in detail and the normal 
mtd s of the molecular motion an completely deter 
mine! Prof R Ohashi \ugite from Nishigatike 
Japan I he crvstils hive been detached from basalt 
bv natural weathenng the specific grivitv is 13jb 
at 4® C I he prism angle igrecs with that of 
diopsule but that of the pyramid does not Elihed 
figures show that the crystal belongs to the holo 
symmetric class Both the optical properties and 
chemiril composition show that in this augite the 
diopside mole cule predominates — Dr G 1 Prior 
Ihe chemical lomnosition of the Adare and rnsisheim 
meteorites The results of the analysts supported the 
idea that in metroric stones the latio of MgO to leO 
in the mtgnesium silicates varies direetlv with the 
ratio of 1 to N I in the nickel iron For Adare these 
ratios w re resoe tivclv 4I ind ii and for Fnsisheim 
3 and yj — \\ Barlow Models representing the 

itomic structure c f i clcite and aragonite 

CvMBRIDrF 

PhilosophicBl Society March 7 —Prof A C Seward 
president, m the chair Prof R L Punaett A 
peculiar case of heredity in the sweet pea — C G 
Laaib (i) Insect oases Certain species of Diptera 
occur for sever il consecutiv years in extremely 
Icxalised patches in a certain Icxtiity which was 
characterised by extreme uniformity m respect to its 
flora etc Several of the spcxries are so far only 
known from that locality ind are of South European 
distribution Ihe suggestion was made that the 

spec cs IS putting up its last fight against extinction 
(2) Venational abnormalities in Diptera Ihe gnat 
rarity of teratological conditions in the wings of flies 
other than the Ncmatocera was illustrated An excep- 
tion exists m the Ortalid, PtiUmota guttata The ui 
stability of the species is confirmed by the common 
ness of great diversity in the acrosticKal bristles, and 
by Its having afforded the only known dipterous case 
of Batesonian teratology in an antenna — Prof S J 
HIckiaa Some Alcyonana in the Cambridge Museum 
Two specimena collected by Darwin in the 
in the Galapagos Islands m 1835 One is clearly a 
representative of a species that has not hitherto been 
described and the author proposes to name it Cavemu- 
lana DarmHn The character which distinguishes it 
from all other species that have been desenbi^ is seen 
in the spicules, which are short rods with two three, 
or four knobs at each end The other specimen pre 
served by Darwm in the GaJapagos Islands is a frag- 
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ment of a Gorgonid, probably belonging to the geniu 
Septogorgia TTiere are tft o other apeciea of the genua 
Cavemularia in the tgllection one 6 Churn from 
the toaat of Bornto and the other C Mudahanca 
from the Bay of Bengal They are the only sea pens 
that have been deainbed by the collectors as washed 
ashore and must therefore have either a floating habit 
or a very feeble attn hment to the bottom Specimens of 

the genus Pseudocladochonus from the coast of Japan 
have been hitherto recorded only from the Malay 
Archipelago Ihey show i remarkable resemblance 
to the exmict Carboniferous fossil Cladochonus of the 
fanuly Auloporidae but as pointed out by Versluys 
the resemblance is probably due to convergence \ 
re examination of some specimens of the genus Vergu 
lana from the cosst of Vic. tons Australii shoes s 
that they cannot satisfactorily be sep crated from the 
British snd North Atlnntic species Vergulana nttra 
hths \n \lcyonari'in belonging to the. genus Sarco 
dictyon came from the coast of South Austrilia and 
IS difficult to separate from the species 5 catenata 
which has hitherto been recorded only from the British 
area rhese two species offer examples of geographical 
discontinuity — J Qray The mechanism ot ciliary 
movement Ihe movement of the cilia on the gills of 
MytUus edulu was described 1 he effects of acids and 
of certain metallic ions seem to indicate that the 
mechanism of ciliary and muscular activity is essen- 
tially the same — A B Appleton Ihe influence ot 
function on the conformation of bones A summary 
was presented of the effects prcxluced on the mam 
malian femur of those muscular specialisations charac 
teristic of cursorial jumping and arboreil types 
respectively Consideration of the maximum effective 
leverage attainable by the idductor and femoro- 
coccygeus muscles in different positions of the thigh 
was shown to harmonise with some variations in their 
attachment in various inammilian groups — J T 
Soaaisrs \ note on the hydrogen ion concentration 
of some natural waters The hydrogen ion concen 
tration of waters occurring naturally in those districts 
where chalk gault or lime is present in the soil or 
subsoil is remarkably constant Divergences are 
caused by the presence of large masses of vegetation 
by debris stirrM up from the bottoms by currents or 
by the presence of sewage or other decaying organic 
matter — P A Baxtoa Animal ecology in deserts 
The paper recorded some incomplete observations on 
desert life the majority made in Mesopotamia under 
war conditions Heat dryness terrific winds low 
relative humidity great diurnal range of tempera 
ture the heat of the surfaces on which many of the 
desert animals crouch and the brilliant direct sun 
shine are characteristic of the region Protective 
coloration is a well knosm characteristic of desert 
animals it is difficult to see of what advantage it can 
be to purely nocturnal animals The coloration of 
the courser is not efficient because the bird’s legs are 
long and it casts a sharp black shadow The animals 
which are not protectively coloured are black These 
are all probably protected by characters other than 
colour The development of certain insects is In- 
hibited in summer probably the inhibitory factor is 
high temperature or low relative humidity, it is cer 
talnlv ^ due to a drying up of the food-plant— J 
Um The biology of the crown gall fungus of 
lucerne The thallus of this fungus Urothlyctu 
alftifae (I agerh ) P Magnus is described Resting 
spores are developed as simple terminal proliferations 
from the gwoUen hyjihal ends no conjugation process 
taking place They produce a large numher of soo- 
soores on germination which normally infect only 
the soisng adventitious buds of Medicago tattvg and 
possibly M fal^ata causing the formation of galls 
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Rsyal SecMy, March ai,— Prof ]:• O Bower in 
the chair — Prof H Briggs An experimental analysis 
of the losses due to evaporation of liquid air contained 
in vacuum flasks Liquid air and uquid oxygen are 
now being employed not only in the laboratory, but 
also to serve the airman in high flying for mme rescue 
ajjparatus and blasting in mines and quarries for 
evacuation plant and for medual purposes If a Euro 
jiean war were ever to break out again oxygen w ould, 
owing to the probable use of poison gases m enor- 
mous quantities become the thief remedial measure, 
and would be required on a colossal scale Ihe ex 
penments desenbro in the paper gave a quantitative 
measure of the proportion of heat entering a vacuum 
flask containing liquid air (a) by conduction through 
the vacuum (b) by radiation across the vacuum and 
(c) by conduction along the neck they further (>ro- 
vided data for calculating the pressure in the vacuum 
space and the emissivitv of the reflected surfaces 
bounding that spire The purpose of the investiga- 
tion was to get information to assist m the design of 
metallic vacuum vessels— Dr J Marshall A 
generalisation of Lagrange s equations of motion and 
their Hamiltonian forms — Sir T Malr Note on a 
continuant of Cavley s of the year 1874 

PlRIS 

Aeadciay #1 Scleaces M ir h 14 M Georges Leinoine 
in the chair h Picard |ht determination of the 
axis of rotition and \elocitv of rot 1 Inn tf a solid 
bixly H DsavlIM \ brackish w lUr fauna at the 
top of the Lower Cretaceous near Bayonne — (» Oeay 
Imperfect aplanetism L E Dickson Thi compost 
tion of polynomials — A Wits An aviation motcr 
admitting of a const int mass with constant tem 
prcssion at ill iltitudes —Sir George Grecnhill was 
elected a correspon Jant for the section of mechanics 
in succession to the late M Voigt — G J Rtatewdos 
Couples of algebroid funi.tions of one variable cor 
responding to the jximts if an algebraic curse of 
higher order than unity — C E Traynard Singular 
hypcrelliptic functions — \ AhrsHMSce Develop 

ments in series according to the inverse of given 
polynomials — Varspeg^ Some points in the 
theory of functions and the theory of numbers— A 
Dsnjgy A calculation of totalisation — T Carlsaan 
A class of integral eciuations with asymmetrical 
nucleus — H Msllln Solution of the general alge 
braical equation with the aid of the P function — 
I L Walsh The position of the roots of the derived 
functions of a polynomial — P Le Relland The devia 
tions from the law of isochronism produced bv the 
suspension strip of the pendulum The suspension of 
a pendulum by an elastic strip of metal partially com- 
pensates the circular error for large amplitudes but 
compensation is not possible at all amplitudes — A 
Vdrogaat Hypotheses on the formation of new stars — 
T B Charcat The Island of Jan Mayen This 
island was supposed to have been first discovered in 
1611 bv the Dutch sailor whose name it bears The 
descnptions in the “ L^gende I atine ” (ninth cen 
turv) of the voyages of the Irish monk Brennain 
Mac Finlonga (St Brandan) include such an exact 
account of this island that the author agrees with 
E Beauvois that the Irish monk must have been the 
first discoverer — F Schrader The new universal atlas 
of Vivien de Saint-Martin and Schrader — M ParbcBs 
The hydrates of pyndine Nme different hydrates of 
pvndine have been described From a critical discus. 
Sion of the data it is concluded that In no case is the 
evidenoe sufficient to prove the existence of a definite 
combination of pyridine and water — ^R Andabsrt 
The elementary quantity of energy concerned in sohi- 
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tion An attempt to discover for the dissolved state i 
a law equivalent to 1 routon s law for the gaseous | 
state Cmling p the molecular latent heat of solution 
and T Uie temperature which corresponds fur the 
state of saturation to an osmotic pressure of one atmo 
sphere, p/1 should be constant if an analogous rela 
tion hol^ For various salts in solution this raUo 
has a value of about 3a J Meaakr The principles 
of analysis by means of reducing flames the detec- 
tion of traces of manganese in tht presence of iron 
or other substances The material in the form of 
powder is earned away as dust in 1 stream of 
hvdroKen which is ignited and the flame examined 
spectroscopicalK L Farsia The constitution and 
sistematic representation of tin lomplex derivitives 
of the mol} bate acids R Fosse and G Laadt Svn 
theses of c\anic acid and urea bv the o\tdatton in 
alcoholic attmoniacal solution of phenols and aide 
hvdes Ihe production of imnionium ccanatc and 
urea b\ the oxidation of ammonia and alcohols is 
facourtd bv the presence of copper Ihus with ethyl 
alcohol the tielcl of urea is increased from 085 to 
8 33 grams per too c c of alcohol bv the addition of 
rc}ppi r salts Details of the amounts of urea obtained 
are given for various ilcohols phenols tnd aide 
hides — M Oodchot Some denvitues of thuiamen 
thone O BoUly The it tion of cpichlorohidrin on 
disodium h}drogen phosphate in iqucous solution and 
the stability of i monnglvccromonophosphorti ester 
— \ MbIIIm The prcoiration of the amines of 
secondary alcohols Ihe method of reduction of 

ketirmes bv hydrogen in presence of reduced nickel 
described in an earlier communication has been ex 
tended to ketasines of the formula R CO R Several 
new primary and secondary amines have been pre 
p ired — P flanbert I he intt rfcrcncc colours pro 

duted b\ thin cnstalline plates — A Briqast The low 
c ountrv of Pic irdv north of the Somme the existing 
shore-line — R Deagler The simultaneous oscilla 
tions of temperature and wind at the ton of the F iffel 
Tower and their relation with the Bjerknes steering 
surface of a depression Two temperature charts on 
different days are given showing the variations of 
temperature at the summit of the tower and at three 
lowel levels the variations of th velortie of th 
wind at the summit are ilso shown The diagrams 
prove the existence of a current of warm air set m 
motion ibove the told r layers bv forces ilvvavs pre 
sent in a depression This is m goexl agreement with 
the views of Bjerknes on the structure of cyclones 
n movement — M Delctmbre A case of sudden 
filling of an atmospheric depression — R Soaiges 
The embrvogenv of the Scrofulariaci as development 
of the embryo in I eromca arvenus — P Nobicoart 
Fhe action of some alkaloids on Botrytis cificfca — 
Mile D Kohler Iht variation of organic leids in 
the course of anihoev inic pigmentation D tails of 
experiments proving that anthocyanic pigmentation is 
not accompanied by an increase in the amount of 
organic acids —F Coaynnr and X Ciahovltch \ 
natural mode of defence against microbe infections 
in the invertebrates Micro-organisms (pvocyanic and 
coll bacilli) are destroyed bv the blood and digestive 
fluids of certain invertebrates — A Thoorls The 

morphological classification of fifty champion athletes 
Metric verification by radioscopy —I Mercisr 
Aptenna pedestru The flight muscles in certain 
Diptera, wingless or with rudimentary wings— A 
Li rst llMi The action exerted by concentrated sul- 
phuric acid on the eggs of Bombyx mort — H Dreahi 
Changes In the atoorption by sldn and muscular 
tissue brought about by the addition of lipoids to 
etannous solutions— W KspaeiswiU A omple ap- 
paratus for measuring surface tension— G Blr“ 
Experimental researches on the vinjs of herpes 
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Books Received 

\rtiiicial Light Its Influence upon Civilisation 
By M Luckiesh (Centur) Books of Useful Sciwce ) 
Pp xiv+3bfa (I ondon t nivtrsit} of London Press, 
Ltd) 13 6d net 

Creative Chemistry Descriptive of Recent Achieve 
ments in the Chemu al In lustries Bv Dr I dwin t 
Slosson (Centurv Books of I seful Science ) Pp 
XV1+311 (London I niv rsitv of I e ndon Ires*, 

I td ) I2S 6d net „ ^ tj 

hield Methods in PftroUum Gcologv Bv Dr G H 
Cox and others Pp xiv + 3o,+\i pi itcs (New \ork 
and I ondon McGraw Hill Be ok Co Inc ) 241 

lh« rhtmistrv of Plint I ifc Bv Dr Roscoe \V 
Thatcher (Agriculturil ml Biol „ical Publication!.) 
Pp XVI4-268 (New \ork md 1 fndon McGrivv Hill 
Book to Ine ) iS nit 

Thi Fiuni of British Indii including Ccvlon and 
Burma Molluscs 111 I md Opercul ites (Cvelo 
Dhorlda^ Fruni atellid e \ssimmeid-B Helicinidae) 
By G K Glide Pp xiv+386 (I ondon Favlor and 
Francis Cilcufta lhackir Spink and to Bomhiv 
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The Coal Position. 

T WO national coal strikee within six months 
have rudely forced upon the British 
public the appreciation of the fact that our national 
economic system is entirely based upon our coal 
production. We are dependent upon coal in a 
way that no other nation is; we are living^ in a 
country that cannot grow sufficient food to supply 
the population, and we exist only by virtue of 
being able to import food to make up the defici- 
ency in our home production, and, needless to 
say, we can pay for this importation only by our 
exports. Now coal is practically the only material 
product that we do export; apart from the rela- 
tively small quantity of coal exported as such, 
we indirectly export coal on a vast scale; when 
we import Spanish iron ore and export steel rails, 
or when we import American cotton and export 
piece goods, we are indirectly exporting coal — the 
coal that has been used in converting the raw 
materials into the finished articles that we seH; 
when a steamer, bunkered in this country, carries 
goodH from any part of the world to any other 
part, tite freight paid to the shipowner is in part 
payment for coal exported from this countiy'. In 
its manifold applications coal is the only asset that 
we possess which enables us to liquidate our in« 
debMoess to otha: nations, and thus it is that our 
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coal supply is of vital importance, not only to our 
pro.<»perity, but even to our very existence. 

The factors that have contributed to place us 
in the premier position (until recently) amongst 
the world’s coal exporters are well known 
and sufficiently obvious. Until last autumn we 
maintained that position; when, however, a 
general coal strike was declared, those countries 
which had hitherto been dependent upon us for 
their coal supplies decided that they could not 
risk being dependent upon the continued disturb- 
ances in the coal mining industry of this country 
with winter coming on apace, and hence made 
haste to cover their coal requirements where\er 
they could, and that was, of course, mainly from 
the LTnited States. Thus, to take France as an ex- 
ample, that country imported in the first eleven 
months of 1920 about i, 982, 000 tons of American 
coal, of which 1,309,000 tons were imported in 
October and November. It is far easier to lose a 
market than to regain it, and the first condition 
for controlling a market is the ability to supply it 
steadily as required. This second coal strike is 
scarcely likely to inspire in our customers abroad 
any confidence in our ability to fill orders when- 
ever they need coalj’ and will certainly cause them 
to look for more trustworthy sources of supply. 
Our only chance of regaining our leading position 
would appear to be if we had such pre-eminence 
both in the quality and in the quantity of our coal 
resources as would ensure us an advantage o\er 
our competitors. This is, however, far from being 
the case. As regards quality no doubt we hold the 
first place ; no country produces coals equal to ours 
on the average, and in this respect Nature has 
dealt generously with us. The question of the 
quality of coal is, however, not one of very great 
importance; modern inventions have shown us 
how to utilise inferior coals for practically any 
purpose, and it seems quite certain that the limits 
of ^e resources of science in this direction have 
by no means been reached. 

It is, after all, more a question of cost than of 
anything else; the purchaser of coals buys poten- 
tial thermal units, and he will naturally buy that 
coal, whatever be its quality, which will give him 
the maximum number of thermal units at a given 
price. It is impossible to discuss the coal ques- 
tion in any way adequately without taking the 
cost of the coal into serious account. Nature has 
favoured us not only in the quality of our coal, but 
also in its mode of occurrence and in the com- 
parative ease wrth whidi it can be produced; a 
comparison between, for example, the magnifl- 
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cent, thick, flat lying seams of Yorkshire and the 
steep lying, contorted, and crushed up seams of 
Belgium will illustrate this point, and will inci 
dentally bear tribute to the skill of Belgian 
engineers and to the steady, hard-working powers 
of the Belgian coal miners that have enabled 
them to sustain competition with the odds so much 
against them Again, we have the advantage that 
most of our important coalfields are within easy 
access of the seaboard and of first class harbours , 
had It not been for this fact, it is doubtful whether 
our coal industry would have maintained its post 
tion so long as it has done 
The official estimate of the cost of production 
of coal in this country for the last quarter of 1920 
is 39s 9 Sad per ton exclusive of interest on 
capital, amortisation, depreciation and similar 
book charges There are at least three great 
countries in the world — India China, and South 
Africa — where coal can be sold at 6s per ton, or, 
say , about one-seventh of what it can be sold at in 
this country at the pit s mouth Seeing that these 
three countries contain nearly one sixth of the 
total coal resources of the world, they are ob\i 
ousl) formidable competitors potentnlly and once 
thev hate organised their means of transport so as 
to distribute economically their cheaply gotten 
coal, It IS surely obtious that our only chance of 
holding our own is to reduce drastically the cost 
of coal production in this country No one needs 
to be told that this end cannot be attained by 
ceasing work and drowning out pits it can only 
be the result of close, cordial, and unfettered co 
operation between miners, technologists, and em 
ployers, all directed towards securing the maxi 
mum possible output at the lowest possible cost 
Lnfortunately, our output has been going down 
steadily , for the last quarter of 1920 the average 
for the kingdom was only 41 15 tons per person 
employed, and it is significant that South Wales, 
where coal is perhaps more easily gotten than in 
any of our other coalfields, is amongst the lowest 
in the list Let it be borne in mind that the above 
quarterly rate of production corresponds to only 
165 tons per annum, it, of course, includes a 
strike period, but, nevertheless, we may contrast 
this figure with 260 tons, the output per person 
per annum in 1913 , with 320 tons, the output per 
jierson per annum for the decade 1883-92, or 
even more startlingly with 768 tons, the output 
per worker in the United States for the year 1917 , 
and It 18 surely clear that a properly directed effort 
would enable us to produce coal at a far lower 
pithead price per ton than that prevailing at 
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present without necessarily involving any very 
serious reduction m the miners wages 
Again, It must be noted that our coal reserves 
are comparatively unimportant According to the 
careful estimates made in 1913, the world a known 
coal resources amount to about 7,400,000 millions 
of tons, of this quantity the Umted States holds 
more than 3,000,000 millions, or above half 
Great Britain s resources, which may be con 
sidcred as fairly well known, are barely 190,000 
millions, or, say, one twentieth of those of the 
United States Ihe entire British Empire is 
credited with about 1,800,000 millions of tons, of 
which by far the greater portion, or 1,230,000 
millions of tons, is in the Dominion of Canada 
The coal in Great Britain constitutes, therefore, 
only about one tenth of that in the British Empire 
Whilst these figures indicate clearly enough in 
whose hands the ultimate control of the world s 
coal supply must rest, they are perhaps less im- 
port ml as regards the near future, with which 
we are at the present moment more directly 
concerned, than is the relative producing capacitv 
of the world s chief actual producers In this 
respect Great Britain occupies a far more import- 
ant position In 1919 the United States produced 
nearly 494 millions of tons. Great Britain more 
than 233 millions, and Germany 2 10 millions these 
three countries together being responsible for 80 
per cent of the world s output Seeing that Great 
Britain, with reserves amounting to only about 
2^ per cent of the world s total, is producing at 
the rate of about ao per cent of the world s annual 
output, It IS manifest that we are encroaching 
upon our reserves far more rapidly than anyone 
else, and the supreme importance to us of not 
parting with our chief national asset, save at a 
fair profit, is self evident 
In this light the complete economic unsoundness 
of the suggestion that the coal industry should 
be subsidised out of the national funds becomes 
glaringly evident, as it would amount to paying 
the foreigner out of the pockets of the taxpayer 
for taking from us the most valuable asset t^t 
we possess Cheap coal has been the foundation 
of our national prosperity, and this prosperity will 
last only so long as we can produce coal at prices 
low enough to enable us to compete on fair terms 
with other nations m the marlnts of the world. 
Whenever we are no longer able to do this, our 
national supremacy, our prosperity, and our in- 
dependence, for which so many thousands have 
sacrificed their lives, will have been lost for 
ever 
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The Conquest of Venereal Disease. 

Prevention of Venereal Disease By Sir G 
Archdall Reid With an introductory chapter 
by Sir H Bryan Donkin Pp xviu + 447 
(London William Heinemann, Ltd , 1920 ) 
155 net 

S IR ARCHDALL REID commences the pre 
face to this volume with the following sen 
tence characteristic of a man with strong con 
victions and courage to express them If the 
CMdence in this book be true the public should 
know 

It IS fitting that Sir Bryan Donkin should write 
an introductory chapter to this very important 
work for it was he who first by a letter to the 
Times in January igiy. publicly championed the 
cause of self disinfection and set the ball rolling 
in favour of the only obvious practical method of 
prevention of venereal disease by the adoption of 
the scientific principles founded upon the discovery 
of Mctchnikoff and Roux published in igo6 This 
showed conclusively that syphilis could be success 
fully prevented by the prompt use of calomel ere »m 
after the subjects of the experiments both human 
and simian had been carefully inoculated with 
the poison of this disease 

Sir Brym rn,htly gives credit to Dr H N 
Robson who courageously advocated this method 
in a book entitled Sexual Dise tse and its 
Medical Prevention, published in igog He also 
points out that Sir Frederick Mott a member of 
the Royal Commission had written (prior to the 
war), in an authoritative medical treatise concern 
mg the application of Metchnikoff s experiments 
that It would be well if this were widely known 
and practised in the civil population which we 
might add he has continued to advocate ever 
since 

Ihis work of Sir Archdall Reid is issued under 
the auspices of the Society for the Prevention of 
Venereal Disease, and throughout we find evidence 
of the struggle which has taken place between the 
National Council for Combating Venereal Disease 
and the principle of self disinfection advocated b\ 
the former society 

In chap It The Urgency of the Problem is 
discussed, and we quote this very important state 
ment of the author in support thereof After 
every great war a considerable increase of vene 
real disease has been recorded the greatest of all 
wars IS not likely to furnish an exception The 
author roughly calculates that some 2 000,000 
men suffered during the five years of war 
Referring to his owm experience in the pre 
vention of venereal disease at Portsmduth, the 
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I author says Towards the end of igiy it became 
known it the War Ofiice that a method existed of 
protecting troops from venereal disease so effective 
that the rate of infection was reduced to i 5 per 
thousand \rrangements were made to apply this 
method to the whole Army It looked at first as 
il the authorities were going to "ipply efficiently the 
simple sanitary instruction by medical officers and 
thereafter to institute a vigorous inquiry if any 
mcdicsl officer failed to achieve success But 
nothing was done to apply the method in a 
thorough and efficient manner, and to quote the 
auth r s own words — 

In the interv il between the resolve to intro 
duce the new method and the provision of the new 
ipparatus an incredible thing had happened \t 
the time of the great German oficnsive there were 
but need not have been in the venereal hospitals 
or in depots as convaleseents British I rench and 
\mene in soldiers mature and trained men other 
wise lit for active service sufficient not for an 
army c irps only but for a great army All these 
men had beejme diseased after the author ties had 
k irncd how to prevent disease Ihey wen put 
out of action and the Allied cause brought to the 
verge of ruin by the fanatiiism of a few influ 
ential people and the complaisance or timidits 
of a few blig nj, officials 

I he author goes on to say 1 am sure I h ive 
not exaggerated as to the effect that the failure to 
deal resolutely with venereal disease had in the 
fortunes of the British Army at the time of its 
greatest need 

We do not agree with all the author savs re 
garding the F inal Report of the Roy al Commission 
on \ enereal Disease or with his deductions there 
from he stites that the evidence received indi 
cated that the number of persons who have been 
inficted with syphilis acquired or congenital 
cannot fall below 10 per cent of the whole popula 
tion in the large cities and the percentage 
affected with gonorrhoea must greatly exceed this 
proportion He assumes that, because cases of 
gonorrhiea are six or seven times as common as 
those of syphiUs 70-80 per cent of the 
population of large towns have suffered from 
venereal disease Such a deduction, in our 
judgment is not warranted, for there is the 
obvious fallacy that a man may have several 
attacks of gonorrhoea, and we do not think 
he IS right therefore in asserting that such 
a large proportion as 30-50 per cent of the in 
habitants of Great Britain have suffered from 
venereal disease Sir Archdall Reid is probably 
correct when he states — • 

\ enereal diseases are in fact, by far the most 
prevalent of all the more serious diseases To 
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g«tber they constitate a principal, if not quite the 
principal, cause of poverty, ineanity, paralvaU, 
blindness, heart disease, disfigureneot, steruity, 
disablement, and the life of pain to which many 
women are condemned. Our hospitals, asylums, 
and homes for the broken arc crowded with their 
victims. The cost in loss of efficiency, therefore 
in money, is incalculable. More than anything else 
they are responsible for the blunting of the moral 
sense, not only in the people wm poison for 
private profit or pleasure, but also in those who, 
careless of this vast of misery, seek to 

obstruct the path of the reformer.” 

Venereal diseases, the author states in chap, iii., 
on “Instinct and Reason,” would die out in a few 
years if all men and women were chaste; but he 
points out that sexual love is an instinct in that 
it is not learned. It develops infalUbly as the 
individual matures, and without antecedent ex- 
perience h manifests itself at the proper time. 
Can it, therefore, be hoped that preaching and 
teaching will make all men and women avoid 
promiscuous sexual intercourse when social con- 
ditions are sudi as they are? 

This and the next chapters on “ Development of 
Mind and Character ” and “ IncKnation and 
Morality" show philosophic reasoning, and are 
interesting as embodying the opinions and judg- 
ments of an original-minded man of wide know- 
ledge and with experience of human character. 
The author discusses the moral side of the ques- 
tion, and says : “No one could, or would, be moral 
unless he had learned to be moral.” The instinct, 
always the same in kind if not in degree, is passed 
from generation to generation by Nature from the 
most remote times. He shows how sexual 
morality cbanges with religion and racial tradi- 
tioM; he points out that “good teaching by 
adults in matters sexual is hopelessly out of reach 
in England ” ; and, “ because the country is not 
of one mind as r^ards morals, venereal disease 
therefore is not likely to be banished or even 
checked by an improvement in pnblic morality. 
The only conceivable alteration is sanitation.” 

A very important sUtement is the foUowiag : — 

"There is a terrible superstition very current 
among the ignorant that venereal disease may be 
cured by ‘ passing it on. ’ Above all, fear of in- 
fec^on causes many men to seek satisfaction of 
their desiru from ‘ decent ’ women, as many an 
unhappy girl has found to her ruin. It is from 
the ranks of these unfortunates that the whole 
army of prostitutes ia recruited, for no woman 
voloatarily begins a career of immorality as a 
pMatitnte. On the udiole, then, as far as I am 
able to judge, venereal disease does not check im- 
morality, but tends vastly to increase it.” 

Qtap. vL ia an interestiog acoouat of “Microbk 
Diaeases ” and how they have been efficiently dealt 
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with 1^ the application of acientiflc methods. 
In chap, vii., “Metchnikoff,” the author gives aa 
interesting historical acoount of the origin of 
venereal disease and its prevalence. 

Chap. viii. deals with “The Report df the Royal 
Commisrion.” The autiior criticises it most 
severely, and, we think, unfairly, for not recom- 
mending the application of Metchnikoff *8 ffisoovery 
as a means of preventing venereal disease, hut it 
must be remembered that the evidence appeared to 
show that salvarsan treatment in the primary 
stage would lead to a cure. The author gives 
the Commission no credit for creating a new 
public opinion upon the hitherto “hidden plague 
and the urgent necessity of preventing it. 

We can, however, understand that a reformer 
like Sir Archdall Reid, with the courage of his 
convictions, must be forgiven if he attacks relent- 
lessly all who differ, or seemingly differ^ 
from hun, because willing to compromise in the 
hope that public ojunion may be more easily 
changed and brought round to a sensible view. 

The National Council was formed to promote 
the recommeAdations of the Royal Commission, 
and it comes in for severe criticism — rightly so, 
we think — for a number of its medical experts 
left the National Council to found the Society for 
the Prevention of Venereal Disease because they 
felt convinced that the policy of moral suasion, 
teaching, and fear of the serious consequences of 
contracting the disease had not had any marked 
deterrent effect upon promiscuous sexual inter- 
course and the incidence of venereal disease. 

Chap. ix. deals with “Venereal Disease in the 
Army." This is a very interesting cbqpter, 
because the author tells bow he successfully 
dealt with venereal disease. Every man joining 
was medically examined within twenty-four 
hours, and instructed by lecture and poster how 
to avoid infection : first, to avoid exposure to ra- 
fection ; secondly, by self -disinfection unmediately 
after exposure. For this purpose the seddier mutt 
carry in his waistcoat pocket a small flat bottle 
containing i in looo of solution of peraunganata 
of potash and a swab of cotton-wooL Instructieno 
were given to swab the parts exposed to infeetioa 
with the disinfectant immediately after inter- 
course. This simple method, thoroughly carried 
out, had the effect that venereal disease vaniahed 
from his unit. “In two years and four pi^n thy, 
during which time 20,000 men must have passed 
through my hands, only seven men were infected ” 
(p. 130). Does not the author, having regard to, 
the following sentence from p. 13a, 3000?i 

At the end of this chapter the author states that 
"aoo belonging to one unit who caaoe tor 
demobilisation fnm the Continent, and arrived 
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«t our barracks one evening to the last week of 
April, 1919, furnished thrice as much disease as 
sooo in two years and four months 

la chap X , Quick Disinfection, the author 
attswks the policy of the National Council of 
preaching and treating, and the Army authorities 
for not adopting the one thing necessary for 
success — ^to insist on and enforce the careful in 
struction of the men in the use of the disinfectant 

In chap XI the author gives Comparative 
Statistics and he quotes some remarkably satis 
factory results of Surgeon Commander P H 
Boyden Amongst 496 men employing this 
method one case of syphilis is rttorded but in 
this case the treatment wis used six hours ifter 
exposure 

Civilian early treatment centres were advocated 
by the National Council but as might have been 
expected both borough and county councils re 
jected them as impracticable and costly and 
Manchester alone has made a trial of this means 
of preventing venereal disease Ihere are 183 
treatment centres and where these are necesaar> 
prophylactic measures are more necessnry and it 
IS to be hoped that the Ministr} of Health will 
now see that the simple and inexpensive measure 
of self disinfection is the only practical method of 
dealing with this problem— a procedure which in 
the hands of Sir Archdall Reid has proved so 
eminently successful and which the Society for 
the Prevention of Venereal Disease has con 
sistently advocated 

In chaps xv and xvi Sir Archdall Reid gives 
an adequate explanation of a misapprehension 
that might have arisen from the evidence he gave 
before the Inter Departmental Committee regard 
ing the trustworthiness of his figures and the 
value of his work and it is not surprising that 
he should make and prove charges of misrepre 
sentation of facts by officials through the mouth 
of Lord Sandhurst when the latter took part in a 
debate upon a motion bv Lord Willoughby de 
Broke in the House of Lords The author in 
chap xvu , Lord Sandhurst s Apologetics 
vmdicates his position regarding his statistics of 
venereal disease in Portsmouth Town which is 
not the Portsmouth area that was quoted 

Fhe report of a Committee appointed by the 
Birth Rate Commission to take evidence upon the 
prevention of venereal disease found in favour of 
immediate self-dismfection, but the only surs 
method they advised is to avoid promiscuoas 
sexual mtercourse Having regard to the com 
posibon of this Committee, Sir Andida)! Rrid has 
therefore the satisfaction of knowmg that he is a 
pioneer who has convinced those whom he thought 
were irreconcilable to his views 
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We can cordially recommend this work to all 
readers of Nature, on account of its philosopluc 
and scientific character and the feirless courage 
with which the author has successfully resisted 
and attacked the authorities who stood in the way 
of the adoption of scientific methods for the pte 
vention of disease at a critical period of the 
nation s historv 


Plant Evolution 

Studies in Fossil Botanv By Dr Dukinhcld H 
Scott Thu-d edition Vol i Ptendophyta 
Pp XMii + 434 (London A andC Black I td 
1920 ) 3 ^s net 

I N the preface to the first edition of his 
Studies Dr Scott stated that his object 
was not to write a manual of fossil botany but 
to present to the reader those results of palso 
botanical inquiry which appear to be of funda 
mental importTnce from the botanist s point of 
Mtw The fact thit the third edition of vol i 
which deals with the Ptendophyta needed as 
thorough a revision as the second edition shows 
that recent palseobotanical research bTS not been 
barren of results Ihe only direct evidence 
which IS possible in questions of descent among 
plints IS from the ancient plants themselves 
The interpretition of the evidence is the difficulty 
not only did many of the types preserved in the 
neb plant bearing beds of the Larboniferous period 
greatly exceed m size their modern representa 
tises but they were also more complex m struc 
ture Ocneralised or synthetic types are common 
car ugh and the inference is usually drawn that 
these extinct genera indicate the common origm 
of groups or families now comparatively remote 
ancestral stocks arc imagined not discovered 
I ven the oldest know n land plants though in 
some respects simpler than those which followed 
them appear to be far advanced m their ana 
tomi al differentiation and the mechanism of the 
plant machine is essentially sunilar to that of 
existing plants 

We have it must be admitted, not progressed 
very far towards the oompletiea of the natural 
system fhe farther we penetrate into the past, 
the more fascinating becomes the searda for 
origins Lines seem to converge, but it may be 
that, with our imperfect visum, we see parallel 
Imes of evolutum as though they converged The 
author, in speaking of Asteroxylon, cme of the most 
aooent of terrestrial fdants, with his usual 
caution sqgff»f> that the c har acte r s of the genus 
are mdicative of a unioo of the fern and lycopod 
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groups, but he adds that these characters ‘ may, 
after all, admit of a different explanation ’ It 
ma> be that he has less faith in common an- 
cestors than he once had, and if this surmise be 
true he 13 not alone in this sceptical attitude Dr 
A H Church believes that ferns and 1> copods 
represent separate lines of evolution from uni 
cellular flagellates, and, as Dr Scott remarks. 
It would be rash to reject Dr Church’s hypo 
thesis of transmigration simply on the ground of 
the svnthetic nature of such a plant as Astero 
XV Ion 

Few additions have been made to the earlier 
chapters of the volume To that on Sigillana 
and allied genera an account has been added of 
a remarkable heterosporous lycopodiaceous cone 
from the Coal Measures, the genus Mazocarpon, 
described by Dr Margaret Benson The section 
devoted to the ferns, which has been in part re 
written, is a particularly welcome contribution to 
a puzzling subject It is now recognised that 
the ferns did not hold the dominant position in 
the Palaeozoic period formerly assigned to them 
there were tree ferns and simpler herbaceous 
genera exhibiting a wide range in their morpho 
logical characters, in some features strikingly 
similar to modem forms in others verv different 
Their origin is an unsolved problem The ad 
mirable work of Dr Kidston and the late Prof 
Gwynne-Vaughan on the fossil Osmundacem is 
briefly summarised, and the recent researches of 
Dr Gordon, M Paul Bertrand, and others on the 
Botryopteridacese are described and correlated 
with conspicuous success 

In the last chapter Dr Scott gives a very good 
account of the already famous genera Rhynia 
Hornea, and Asteroxylon, founded on exception 
ally well preserved material from a bed of Middle, 
or possibly Lower, Devonian chert discovered in 
1913 by Dr Mackie, and thoroughly investigated 
by Dr Kidston and Prof Lang These plants, 
admirably described and illustrated in Prof 
Bower s lectures, published in Nature for July 39 
and August 5, 1920, afford us glimpses of what, 
so far as we know at present, is the oldest land 
vegetabon, though separated by an interval of 
several hundred millions of years from existing 
plants, they exhibit aosltomical characters won 
derfully similar to those of certain recent types 
In some respects these Devonian genera are more 
primitive than any living Ptendophytes, and, like 
so many extinct plantii, they appear to have attri 
butes oi phyla that are now widely separated 
\Vhat was their hutory? Do they bring us 
withm sight of the transition from algse to vas- 
cular plants suggested by Dr Arber (in a 
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posthumous book,^ to which Dr Scott refers)^ 
and advocated with much ability and in- 
genuity by Dr Church in a recent memoir? 
Whatever the sigmficance of the older Devonian 
plants may be, botamsts have now an opportunity 
of reading an excellent account of the facts 
It is superfluous to commend Dr Scott’s book 
to botanists familiar with the earlier editions, but 
one may express the hope that this up to-date 
survey of the field selected for treatment, pre 
sented in a form which reflects the greatest 
credit upon author and publisher, may lead many 
botanical students to appreciate at their true value 
the older records of the rocks, and to endeavour 
to form an unbiassed opinion on the bearing of 
palseobotanical evidence on the general question of 
the method by which the plant world has been 
evolved As Prof Bateson says we have got 
to recognise that there has been an evolution ” 
Is It true, as we are often assured, that the 
study of fossil plants confirms the orthodox views 
on progressive development, or do the results of 
modern research into the floras of the past compel 
us to admit greater ignorance of the course of 
plnnt evolution than is generally allowed^ Ihe 
great value of the volume under consideration is 
that It gives us a well proportioned statement of 
the more trustworthy results of palseobotanical 
inquiry, and provides the student with the means 
of forming his own conclusions 

A C Seward 


A Modern Inorganic Chemistry 

4 Text book of Inorganic Chemistry for Uni 
lersitv Students By Prof J R Partington 
Pp XII +1062 (London Macmillan and Co, 
Ltd 1921 ) 251 

T HF general arrangement of this book is 
logically worked out on a well ordered 
plm, and the author has a straightforward and 
easy style The result is a very readable volume, 
which IS, in our opinion, the best of its kind in the 
language 

The introductory chapters are excellent, as also 
are those sections dealing with the development 
of fundamental chemical theories during the nine 
teenth century In fact, the historical aspects of 
the subject are well emphasised throughout (We 
must, however, dissent from the desirability 
of refemng atwme weights to the standard H » i 
The difficulties from the point of view of the 
student caused by the use of the oxygen standard 
» TSutoI.^ MtilM DtMiafan Flomi wu paUnlMd In Jumur 
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seem to us to be exaggerated and the present 
moment is a particularly unfortunate one for such 
a departure ) With this broad histoncal treat 
ment is happily combined an essentially modern 
outlook when dealing with the details of the 
subject The new lines of advance opened up 
by the development of physical chemistry receive 
their full meed of recognition and short chapters 
are devoted to explaining the principles on which 
these methods of investigation are bised Some of 
these chapters are less satisfactory than others 
That on voltaic cells for example comprising 
eleven pages deals with a great range of topics 
in v^hat IS necessarily a compressed and scrappy 
fashion and will not convey much to a reader 
new to the subject 

The descriptive portions of the book have been 
critically compiled though we think that more 
scepticism might have been displayed in assigning 
dehnite formula: to such classes of compounds as 
basic salts hydrated oxides etc Much recent 
work is included and the same applies to the 
sections dealing with technical processes where 
It is pleasant to find an up to date treatment of 
such subjects as sulphuric acid concentration and 
the Deacon process and a mention of electrostatic 
precipitation flotation processes and electro 
magnetic separation The relative importance of 
a process is not however always reflected by the 
amount of space it occupies in the text Blast 
furnace copper smelting is less adequately treated 
than the Welsh process and electrolytic alkali 
processes are represented by one obsolete and one 
obsolescent cell 

Mistakes appear to be very few Attention may 
however be directed to the fact that in practice 
calcium cyanamide is not produced in an arc 
furnace (p 544) also that Alfred not Alphonse 
Werner was the author of the co ordination theory 
of valency (p ton) 

The only criUcism of the book, as a whole that 
we are inclined to make is that the author has 
perhaps been too loath to omit details of minor im 
portance or as already indicated subjects the 
adequate treatment ctf which would demand con 
siderably larger space The volume is large m 
size and the price correspondingly high It con 
tains more material than is required for the 
average Pass degree but not enough for the 
average Honours degree and these circumstances 
may adversely affect the use made of it by uni 
versity students, for whom it is professedly dc 
signed But the book is so good that one must 
h^ that this will not be the case 

It remains to congratulate the publishers on 
their share of the work 

A J A 
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Our Bookshelf 

rhe Subject Index to J enodicals 1917 ig B-E 
Htstoncal Political and Economic Sciences 
496 cols (pp ->48) (Lundui The Library 
\ssociation 1931 ) 1/ 15 net 

This section of the Subject Index to Period 
icals indexing papers on historical political 
and economic scienc s uint iins above 12 000 
eitries taken from more than 400 English and 
foreign penodicals published during the years 
1917-19 Though it IS not a catalogue of science 
the economic problems affecting the development 
>f industrial science are indexed hoik lore is no 
linger ncludcd m this list but has been trans 
ferre 1 to List A 1 heology ind Philosophy 
Head ngs relating to Prehistoric Man and to 
local Topography ire to be included in List G 
r nc \rt md ArchTJology Among the subjects 
ndexed in the present list are Commercial 
\eroi lutics Agriculture Chemicals Manu 
ficture md Industry Coal Trade Industrial 
Efiicincy Electric Industries Ethnology 
European War * I actories F isheries 

Forestrv Food Supply Iron Industry 
I abour League of Nations Military Art 
and Science Riilways and Sociology 
Those who arc interested in problems connected 
with the changed economic conditions brought 
about by the war will find in this list the titles of 
most of the pafiers that have been published on 
these subjects during the three years indexed 
The catalogue will also have an historical interest 
as showing what we were all thinking about 
I during the second half of the war period 

1 ear Book of the Scientific and Learned Societies 
of C reat Britain and Ireland Thirty seventh 
Annual Issue Pp V1 + 3S4 (London Charles 
Griffan and Co Ltd igao ) 

We welcome the thirty seventh edition of this 
useful annual which is invaluable as a guide to 
the many scientific societies of local as well as 
of more general interest in the United Kingdom 
In it will be found a record of the work done 10 
saence literature and art during the academic 
year 1919-20 and it is gratifying to note that the 
small increase in price is balanc^ by an increase 
n size of nearly twenty pages, which test ties 
amply to the further activities of our men of 
science The volume is divided into » number of 
sections dealing respectively with science gener 
ally astronomy mathematics and physics 
chemistry geography and geology biology 
economics mechanical saences naval and mill 
tary science agriculture law literature and 
history psychology archamlogy and medicine \ 
noteworthy feature is the inclusion of pirticulars 
from scientific institutions and departments con 
nected with Government service Among these 
are the Meteorological Office the National 
Physical Laboratory the Geological Survey the 
Natural History Museum, the Ministry of Health 
the Medical Research Council the Royal Observa 
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tory, and the Imperial Institute That the work la 
up to date is shown by the inclusion of the Insti 
tute of Physics, which was mcoiporated during 
the past year W« have so far noted one omis 
Sion only — the Imperial Mineral Resources 
Bureau 

The World of Sound Stx Lectures deUvened 
before a fuvemle Auditory at the Royal Instetu 
Uon, Christmas 1919 By Sir William Bragg 
Pp vui+196 (London G Bell and Sons, 
Ltd 19SO ) 6 s net 

Though the original purpose of these lectuses was 
to arouse the mterest of juveniles in the pbeno 
aaena of sound and their appbcatioas, they ouist 
have appealed with equal force to those adults 
who were so fortunate as to hear them Here 
the lectures are put mto book form, with neces 
sary diagrams and additional damty lUnstrations 
which add much to the attractiveness of the text 
Even to the student who is conversant with the 
ordinary text'^books, much of Ae infonnatton must 
be new , this is parttcnlarly the case in the lecture 
on Sc^ds of the Country,’ m which are de 
scribed the methods by which sound waves are 
geaowted by insects and by the passage of wind 
through the fohage of trees In the following 
lecture on ’ Sounds of the Sea ’ the most attrac 
tive subject is the gradual development of the 
human ear from the simple rudimentary ear of 
the fish The interest of the subject cuhninatu 
m the last lecture on ’ Sounds in War where 
Sir William Bragg’s first hand knowledge is 
ajqilied to the description in the simplest Ian 
guage, of the ingenious devices used in locating 
submarines, enemy nos on land by sound 
ranging,” and the direction of enemy mining 
operations by the getqihone 
The Wild Unmasked By F St Mars Pp 
376 (London and Edinburgh W and K 
Chambers, Ltd , 1920 ) 6 s net 
Thb author has a gift of picturesque vision and 
delineation There is no mistaking a stroc^ 
imaginative power We see thu in the very first 
sket^ of the interior of a wasp s nest and in the 
life-history of an intrusive parasitic beetle The 
day s work of a sparrow-hawk, a water vole s 
flitting, a fight between a bg rat and a stoat 
the adventures of an otter, a %ht between a wild 
cat and a fox — such are some of the subjects 
of this romantic book Promineace is given to 
the competitive side of the struggle for existeiKe 
which IS one side of the truth, and many pages, 
like some in Nature s book, are lurid We ate 
not prepared to accept everything Mr St Mars 
mfers, such is the shrew s death from a sudden 
noise, but the whole book expresses personal 
observation What is first class in the book is its 
vividness — it is not a ^tudy in still life but 
m strenuous, palpitating endeavour What is 
dubtoua IS the extent to which the author pushes 
his antbe^KHnorphism With big-brained am- 
It seems a legitimate hypothesis, but in 
iMprd to sea-«nemoocs it palls What is more 
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than dubious, » our judpncnt, is the occastomd 
use of phraseology like ”Mr Passer,” ' Mrs. 
Hare,” and pet names for wild animals fhey 
strike a fidse note The book wmild have been 
finer if it had been less facetious 

An IntroducboH to the Structure and SeproducUon 
of Plants By Prof F E Fntch and Dr E J 
l^lisbury Pp viii+458+3 plates (London 
G Bell and Sons, Ltd , 1920) 15s net 
The two parts of this work deal respectively with 
the anatomy and the life histones and reproduc 
tion of plants A large number of the anatomical 
figures are ongmal, and although they vary in 
quality, many df them are excellent for their 
puipose A few, however show evidence of hasty 
sketching As a reference book for first year 
university students it is the most useful we have 
seen Although its treatment is fuller in many 
respects than an averse first year student can 
compass, yet this is perhaps an error in the right 
direction Of special interest may be mentioned 
the chapters on cell contents secretory oigans 
and anitomy in relation to habitat, as well as the 
final chapter on heredity and evolution The book 
will form a very useful addition to the intro 
ductory text books on structural botany 
Annuatre pour 1 An tgat, pubUi par le Bureau des 
Longitudes Pp viii-f7io+ A 42 + B 17 -t-C 69 
(Pans Gauthier ViUars et Cie, n d ) 8 francs 
net 

This widely used handbook contains all the old 
well known features, and in addition some new 
ones The astronomical, physical and political 
tables are very full, there are useful maps of the 
magnetic declination, inclination and horizoirtal 
force m France in 1911, also full instructions for 
constructing sundials and a set of star maps, with 
directions for their use M G Bigourdan con 
tributes a useful and lucid article on the proper 
motions and radial velocities of the stars, ad 
dressed to readers who have little previous know 
ledge of the subject Gen Bourgeois contributes 
a biographical notice of Gen Bassot (1841-1916) 
whose name is well known among workers on 
geodesy The avil day (commencing at midmght) 
IS used throughout this handbook this system 
will become universal at the banning of 
*9*5 

lectures on the Prmciple of Symmetry and sts 
Apphcations m all Natural Sciences By Prof 
r M Jaeger Second (augmented) edition 
Pp xii + 3^ f Amsterdam Publishing Cdm 

pany “ Elsevier ’’ 1920 ) 

That a second edition of this inspiring treatise on 
crystallography has been issued so soon — the first 
edition was reviewed in Nature for June 6, 1918 
— IS sufficient guarantee of its worth Substan 
twfiy, die volume is the same as the earlier edition 
but the author has taken the opportunity to correct 
a number of minor errors and to tnake a few 
additions which the passage of tune has shown to 
be desifiable 
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l«tter> to t!be Editor. 

[Tfc« Editor dot! not hold himulf rtsponiibU for 
opimons iKpnsted by htt corroipondont* Neither 
com he imdertahe to return or to correspond vnth 
the •wnteri of refected manuscripts intended for 
this or any other part of Naturb No notice ts 
taken of anonymous commumcattons ] 

** i QROt *' or “iEthw”? 

\ OUR reuders are indebted to Mr Bonacina !. letter 
in 'NaiuRB of April 7 for a very clear bUtement of t 
fundamental point m the relativity contraven>y, and 
It IS important that the views held with regard to it 
should be clearly understood Ihc issue is sUted con- 
iisely in the sentence the relativists seem now 
to indicate that space, instead of being conditioned by 
matter is itself the foundation of matter and pf^sieal 
foree.s Now it steins clear thit if any relativist 
expresses himself m terms like these he cannot be 
regarding space as mere emptiness or as the arbitrvy 
co-ordinate system of the pure m ithematuian for 
him it is the substitution of matter light and electric 
force — that is to say, it is the thing which most of us 
call SBther Since it is not matter it haa not (md 
wo ought not to expect it to have) the mitenil pro 
perties of density elasticity or even veioeitv but it 
has other dynamical attributes meisured by tensor 
expressions which stand in much the same r I ition 
towards it that mass and striin do towaids matter 
It IS, m short, a physical medium It is sometimes 
stated that the relativity theory does away with the 
aether, the defence of this statement must be left to 
those who make it, 1 do not think it is the view of 
Prof Einstein It seems more reasonable to say that 
rclitivitv has added to the import inoe of the «thcr 
by enlarging its functions 

But It must not be thought that the whole issue 
reduces to a question of terminolo^ It will 
naturally be iskecl How cm those who believe in 
a physical aether regard gravitation md electro 
magnetic phenomen i is the outcome f the geo- 
metry of the universe ■* I he phrisc is Prof Wcvl s 
and reference to his book, Kaum Zeit Materie 
shows that he believes m 1 physical asther and does 
not mind saying so We shall use he sivs the 
term condition of the world asther as svnonvmous 
w ith metric in order to intimate the real ch iracter 
of the metnc We must recall thit the geonictrual 
quantity called distance is none other than the 
material or sethereal attribute of extension as Mr 
Bonacina admits Thus experimental geometry 
which compnses the study of distances is the science 
of the sather so far as its attribute of extension is 
concerned The sentence then means thit not only 
the phenomena immediately recogaised as spatial but 
also mechanical and rlectncal phenomena fall into 
place in a Lompltte development of the theory of 
extension — a truly remarkable discovers Thev do 
not introduce any other attribute of the aether 1 
think It « because physical science is confined to this 
one attribute of the substratum of the universe that 
such qualities as ^auty he outside its scope 
Ihe statement that the phenomen i of mechanics 
are the outcome of the geometnr of the world implies 
the complementary statement tnat the phenomena of 
experimental geometry are the outcome of the 
mechanics of the world Either form expresses the 
central truth of the generalised relativity theory but 
the great advance lies not so much in the conception 
of the Idea as in the discovery of the key to this 
unification of geometry and mechanics The unifica- 
tion leaves us with a redundancy of names and ap- 
parently there Is some divergence of view as to the 
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right name for the fundamental bubstcatum of every- 
thing Since It lb the medium the condition of whiw 
determines light and electromagnetic force, we may 
call It aether, since it is the subject-matter of the 
science of geometry, we may call it space, sometimeb, 
in order to avoid giving prefcrcnic to cither aspect. 
It 18 called by Minkowski s lerm world 

A S Eddikcton 
Observatorv Cambridge \pril ii 



In a note m Nafcrf of March 31 referring to one 
of the public itionb of the Meteorological Office occurs 
the remirk The normal constant for ibsolute 
temperature given ib aoo° With a normal constant 
of 273“ the resulting values would be tn ordinary 
degreis Centigrade, a system adopted by many 
meteorologists on the Continent and by some at home 
lu the uninitiated it gives 1 reading more easily 
eomprt bended although si me of the v dues 
would be given with the negative sign ’ Whatever 
may be the meaning of the normal constant ” for 
any si ile of temperatures may I express my dis- 
agreement with the opinion and give a reason for 
doing so’ Premising that, when deding with the 
upper iir it is not the few but the great majority of 
nadngs thit have the negative sign on the Centi 
grade thtrmomiltr my reison is that to the un 
mill ited negative values are not an aid but a terrible 
obstruition to comprehension because their use im 
plies a process of thinking in two directions upwards 
md downwards at the samt time and keeping the 
two trams of thought distinct 

I ooking into a well known historical work a few 
divs ago 1 tame aiross a perfect analogv of that im 
svstem of meisuriment one which expresses 
the diffituHv veiv ilearlv Ihe author write of some 
thing as taking place at the end cf the third cen- 
tury Bt He was counting time as vour annotator 
would have us count temperature 1 understand 
the time reference to mean towards aoo b c , the 
end I f the third century being the beginnmg, not of 
the fourth as the ordinary process of measurement 
would suggest but of the second If you substitute 

the third degree Centigrade below zero " for the 
third centurv h c you have the same difficulty It 
IS obvious that in dealing wath a single degree as 
for a single centurv (for pui poses of estimation of a 
fr irtion for ex imple) you may h ive to think 
upwards but in dealing with a number of degrees 
or lenturies vou think downwards This does not 
mike for e isv iiniprehtnsion and the only possible 
txtuses for ixposing an unmiti itcd reader or observer 
to iht risks of suih a system are either that there is 
no ilterniiivi or that fractions of a degree do not 
r ally matter anvwnv 

In ordei to make lompreb nsion easy you have, 
m fart to become initiated m the practioe of standing 
on your head and no doubt after years of praotiie 
It becomes easier to stand c n your head than to alter 
the rero of vour own thermometer But the un 
initiated ought not to be prayed in aid of the practice 
Thev will not find it anv thing like so easy as a hoarv 
initiate like mvsclf 

Incidentally let me sav that I know no meteoro 
logists at home who habitually use the Centigrade 
setde Many phvsicists do so but being initiated ” 
they skip quite lightly into the absolute scale when 
they want to deal with thermodynamics or radiation 
or anv other of the applications of physics that go 
bevond the mere quotation of a temperature th^ 
skip baek again lust as easilv to Centigrade when 
the job is done Skipping from one system of Units 
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to another is recognised as splendid exercise in the 
process of initiation ”, but for the uninitiated there 
should be only one system of umts and that the very 
best there is Comprehension soon follows when 
prmciples are really sound and saentific in the best 
sense fhat is the real advantage of a normal 
constant ” of aoo, \chich means in this case counting 
degrees upwards continuously from -373® C 

in order to meet the objection that temperatures 
expressed in this wav are not strictly speaking, in 
the absolute scale I su^csted in Natlre some y^rs 
igo that the scale of Centigrade degrees measured 
from -373 should be cilled terccntesimal ’ 

April 3 Napibr Shaw 


iMtoiMa: Thar Number and OlaaaHlaation 

Onx of the most remarkable characteristics of 
atoms IS their predilection for the number x or lor 
even numbers ihe nuclei of atoms are now con 
sidered to be built up from hydrogen nuclei, which 
may be called positive electrons or protons Suppose 
these to be P in number Combined with these are 
N negative electrons Smeo these N negative elec- 
trons may for most purposes be considered to 
neutralise the charge of N protons, the net Msihve 
charge on the nudeus is equal to P-N or M, the 
Mosuey or atomic number Now it is most remark 
able that in about 97-98 per cent of all atoms N is 
even, in 90-95 per cent P is even, and M or P-N 
IS also even m 89 per cent of the atoms in the 
surface of the earth and in 98 per cent of the atoms 
in the meteorities 

According to the theory of nuclear building pub 
lished by me nritcr in 1915 and 1917, not only are 
the above farts to be expected but also as was 
pointed out specifically by N F II ill in the latter 
tear, the number of isotopes should be considerably 
greater for elements of even than for those of odd 
atomic number The rei t nt remarkable positive rav 
work of Aston together with the investigation of 
magnesium by Dempster show that eleven ilements 
of even number ronsist of about three isotopes each 
while those of odd number average only i 44 or more 
than twice as many when the atomic number is even 
The contrast should be very marked in the region of 
abundant isotopes between atomic numbers 28 and 83, 
or from nickel to bismuth Keeping in mind this 
distinction between odd and even numbers it may 
be predicted that nearlv three hundred atomic species 
will be found when ill the ninety two elements are 
invrestigated fully using methods of the present 
delicacy An increase in the delicacy of the method 
of detection will naturally increase the number of 
isotopes discovered 

The number 2 occurs in another fundamintal con 
nection since in no known permanently existing 
species of atoms in which the nucleus is complex 
IS the number of protons more than twice the 
number of electrons or the ratio N/P is never less 
than 1/2 This fundamental law was fully discussed 
in an earlier paper by the writer ( The Stability of 
Atoms as Related to the Positive and N^ative Flee 
trona in their Nuclei ” Journ \mer Chem Soc 
vol xlii pp 1956-97 1919) It Is of great interest 
that for 85 per cent of the atoms of the earth’s crust 
and 80 per cent of those in the meteorites N/P is 
neither less nor more (han 1/2 Thus most atom 
nuclei have the formula and for such atoms 

M is almost always a multiple of 3 or an even 
number but Is odd in the very rare lower isotopes 
of lithium, boron and also in nitrogen which Is a 
jnoderately rare element on earth since it maked up 
jnnht a very small fraction of the material of the 
CHIJlK'b crust 
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Let us specify the atoms of this unportaot class as 
those of isotopte number o Then the isott^ies of 
magnesium of atomic weights 34 35, and a6 will 
have isotopic numbers o, 1 and a, and may be 
specified as Mg 12 ** ia,“, and ta,**, where la Is the 
atomic number It is easily seen that the isotopic 
number n is the number which, when added to twice 
the atomic number, gives the atomic weight fP) Ihe 
Harkins IVilson equation for atomic weights is 
P=aM+2/, where f has values o to 27 for complex 
nuclei and - 1/2 for hydrogen It is now proposed to 
change this classification of atoms by their f values 
{loe at ) into a classification according to their n 
values where n the isotopic number takes the place 
of 2/ in the above equation The isotopic number 
of uranium is 54 the isotopes of krypton are 6, 8, 10 
II 12 and 14 those of chlorine are i and 3, that of 
arsenic in 9 those of bromine are 9 and ii that of 



iodine IS 21, etc It is of interest to note that the 
isotopii numbers of elements of even atomic number 
are mostly even while those of odd atomic number 
are mostly odd 

The isotopic number may be defined as the number 
of neutrons (pe) which would have to be added to 
the atom of the same atomic number, but of rero 
isotopic number to give the composition of the 
nucleus Thus the formula of any nucleus would be 

It IS of interest to note that most atoms have an 
isotopic number o but that their abundance decreases 
rapidly to isotopic number i which includes sodium, 
aluminium, and silicon decreases again to isotopic 
number 3, and becomes almost zero in isotopic 
number 3 With isotopic number 4 Uie abundance 
rises again to a secondary maximum, and then 
decreases again (Fig i) Thus there Is a certain 
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correspondence between isotopic numbers >\hich differ 
by 4, or by the formula p4«„ which may be assumed 
to represent an a-particlc plus two cementin|{ or 
/ 9 -electrons, 'fhe relations of the light atoms are 
thus very similar to those of the radio-active atoms. 

It may be of interest to note that during an o-change 
there is no change in the isotopic number; in a 
/^disintegration the isotopic number decreases by 2. 
Of these two units one is due to the decrease of the 
number of negative electrons in the nucleus b\ one, 
and the other to the resultant increase of the atomic I 
number (M) by one. The addition of a proton to a 
nucleus would increase the atomic number and de- 
crease the isotopic number bv one each. Thus the 
addition of a positive electron to the nucleus of 
Mg i2,*‘ would give 13,*’, which is ordinary alu- 
minium. 

The negative electrons in atom nuclei seem to be 
usuallv associated in pairs. Thus in the / 9 -disintegra. 
Hons of the radio-active elements tw o elc< trons escape 
in succession. This pairing ma\ explain the fact that 
while most atoms have the formula {Pte)m, with M an 
even number, extrrmelv few have 'he •■ame formula 
when M is odd Thus if p,e shoula prove to be the 
lirimarv group in atom-building, nevertheless the 
most abundant group in existing nuclei would be 
expected to have the formula (p,e) or that of an 
a-particle. WiiiivM D Hsrkins. 

University of Chicago, Februars 4 


Light and Eleotrona. 

Wnn reference to Sir Oliver Lodge’s letter in 
NAfURE of April 7, some few vce<ks ago I fitted a 
flat speculum mirror to a centrifuge capable of being 
run at 150 revolutions per second The other arrange- 
ments — not yet completed- are as follows • — ^The 
image of a brightly illuminated slit is focussed on the 
mitror; a second slit is placed at a dist.ince of about 
to metres. 

(1) The eye is placed behind the second slit and the 
centrifuge increased in spc'cd until the flash is no 
longer seen. If the slits are i mm. wide a duration 
of flash of 10- ’ sec. is attainable. If necessary, the 
radius of the rotating beam mac be increased. 

(2) '*rhc eye is replaced hy a photographic plate. 
This is a test for electrons released fi om the sensitiser. 
Below a certain duration of flash there should be no 
latent image formed, however often the flash is 
repeated. 

(3) A light-sensitive photo-electric cell is also tested. 

In this manner Mr. J. II. Poole and I have planned 

to test the very point raised bv Sir Oliver Lodge, and 
also to seek for evidence rcspc’cting the quantum 
theory of vision. 

At present there is onlv this much to go on. It is 
stated (Halliburton's “Physiology") that a flash of 
t-asxio-’ sec. duration is still visible. This (if it is 
the limit) affords a length of 4 x to* cm. for the length 
of the train of waves activating an electron In the 
reHna. If it is allow'able to go further we find the 
energy of a single wave (of green light) to be about 
6x 10-“ erg. J. JOLY. 

Trinity College, Dublin, April 8. 

NMaeuiar ttnietHra ami Energy. 

The question which Prof. Partington raises in his 
letter under the above title in Nature of April 7, 
p. vn, it an important one which 1 would prefer 
ahoukl be answerM by others more qualified to do to 
than my^f. 1 intervene princlpallv to correct the im- 
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pression given in the letter that the structures of the 
carious molecules with which I hace dealt in recent 
communications have been proposed bv me. This is 
not so. All that I have done is to show that the 
structures of certain pulcalumit molecules, including 
some halogen gases, carbon dioxide, and nitrous oxide, 
postulated be loiwis and Langmuir are consistent 
with viscositc d.ita .'ind X-ray ircstal data taken 
together. The procidure deals with the external 
shapes of the molecules onlv, and not ccith the internal 
I energy of their nui lei ; and it appears to be justified 
be the calculations of Prof S Chapman (Phil. Irans., 
vbl. eexvi., p 347), who savs ; “. . . the internal 
energy cchith precents the application of oup formulte 
to the (onduitivitc of polcatomii. gases h.irdlc affects 

VlSlfJSltj." 

Prof Partington's cuccs .ippeai to be open to 
iriticism ev«n if we leave out of account entirely the 
neiessitv for revising e.irlitr ide.is of energy partition 
on the basis of thi' quantum theorc For example, 
I«.mgmuir’s proposed strut ture for the nitrogen mole- 
rule IS not sph#Tlr.i)lv symmefrital in the same tense 
as are the atoms of the inert gases. There are two 
<ieparate massive nuclei instead of one, and this in- 
voices the possihililv of rotational Internal energy of 
the same tepe .is in the oxegen motet ule, so that the 
ratio of the principal specifit heats loulil not be ex- 
pected to be so high ,is i 667 .Mso, is it not possible, 
indeed probable, that the nuclei of all polyatomic 
molecules are tap.shle of vibration to and fro? Such 
motions are, I believe, known to exist in the gaseous 
hydrogen h.ilides, as well as the rotations to whidi 
attention has recentlv been directed by Prof. W. L. 
Br.igg and Mi II Bell (Naii’RF, March 24, p 107). 

A, O. Rankins. 

Imperial College of Science and Tethnologc’, 

\pril 7 


TIm Normal Orbit of the Eloetron in tho Atom of 
Morotvy. 

RBbKAKCiii's on ionisation and resonance potentials 
of merturv vapour and on its ultra-violet absorption 
m a non-luminous state, together with considerations 
from the serial type of the mercury spectrum, lead 
to the definite com fusion that in the absence of excit- 
ing agencies the spectral electron remains on the orbit 
iS, the normal orbit of the atom of mercury. On 
the other hand, R. Dearie has shown the pretence 
of a strong infra-red absorption band at X= 10140, 
.end this fact has suggested inc possibility of a seconcl 
normal orbit in the mercury atom, namely, the orbit 
2P. The corresponding ionisation and resonance 
potentials have, however, never been observed. This 
problem induced us to make an absorption experiment 
with non-luminous mercury vapour in the infra-red 
region, using a photographic method which enabled us 
easily to reach A =-11300 A All the photographs 
showed complete absence of a marked absorption 
at A=ioi4o, although the pressure of mercury vapour 
reached i atm The efficiency of the method having 
been established, the absence of a strong and charac- 
teristic absorption of Aa:ioi4o bv mercury vapour has 
been shown and the necessity for a second normal orbit 
is avoided. A, Terknin. 

Optical Institute, Petrograd, December, 1920. 


DoHbMt ki SpMfnJ tarles. 

The physicists of Petrograd have recently become 
acquainted with a paper by Wood and Mohler (PWI. 
Mag.. April, 1919) on respnance In sodium vapour. 
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When the czdtatioa is producsd by D„ the ratio of 
iatensltiss of the two resonating lines Di and 0„ 
which is very small when the temperature and densi^ 
are low, rafmiy increases to its normal value a with 
the number of atomic collisions per second. This 
number is thus given statistical significance. Until 
now there has b^ no strong evidence (Wood, 1914I 
as to its invariability at higher tempmtures ana 
pressures. 

Special investigations on this subject made in 1915 
and 1917, and published in Russia, appear to be uiv- 
known abroad. The dispersion of the vapour of 
alkali metals was studied in 1915. For all the first 
doublets of Na, K, Kb, and Cs the same value 2 was 
obtained, and it remained ronstant in spite of a 
hundredfold densiti variation ; for the second doublets 
the numbers are simple, but different; a(?), 2, 2-5, 4. 
The numbers 3 and 7 (?) were measured for the 
third doublets of Rb and Cs. Mr. Touroverow (1917) 
foond the same number 2 for the first sodium doublet 
at the temperature of the arc There is, therefore, 
no doubt now as to the constancy of all the above 
numbers. The experiments on resonance thus show 
that the statistical value in question first grows 
rapidlv with the temperature and approaches a limit- 
ing value, essentially constant. This behaviour has 
a certain analogy to that of specific heat as caused 
by departure from equipartitlon. 

D. Roobstvknsjcy. 

Petrograd University Physical Institute, 

March 


Thi Rasonanea Thaory of Haariiig. j 

The discussions which appeared in Natuke m I 
(vol. cii., pp. 124, 164, 184) on the theory of hearing 
showed that the opinion has been gaining ground I 
lately that the resonance theory can no longer be 
regarded as unassailable. The following observation, 
which is rea^y explicable if there are resonators in 
the internal ear, would appear to be inexplicable if 
there are not ; 

If the phase of a continuous musical note be sud- 
denly altered by suitable means by r, then the ob> 
senro' hears the sound rapidly die away, to return a 
moaent later with its former intensity. The experi- 
ment was performed as follows : 

A De la Tour siren was so modified that the wind- 
chest eouU be gWen suddenly a small rotation about 
the same axis as that of the siren disc. The rotation 
was limited by fixed stops, so that the angle turned 
through was equal to one>half the angle between two 
of the airJioies. In the writer's mstrument there 
were eighteen holes arranged on the circumference, 
t.e. 20® hetweeij two of the holes, and the wind-chest 
wa» therefore arranged to rotate through in®. If, 
then, this rotation is suddenly effected with the siren 
in action, a change in the phase of the note of «• 
win be introduced; since, if the rotation of the wind- 
chest be in the same direction as that of the disc, 
the time-interval between the puffs of wind through 
the dbc wiir be times as great as the normu, 
because the disc has to rotate throui^ 20®+ 10®; if, 
on the other hand, the rotation of- the wind-diest be 
in apposite direction to that of the disc, the time- 
interval will be one-half the normal, since (he disc 
has to rotate through 20®- to®. Each time, then, 
that this change of phase of x is brought about by 
rotation of thfr vdad-diest of the siren the observe 
hears a beat In the musical note. The sound intensity 
first falls to a low value, then rapidlv rises somewhat 
above the origiiud' level fjposslMy due to successive 
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contrast), and then returns and stays at tha normal 
Intensity. To show that the beat ia not of medianical 
production the following testt may be appUed : 

(a) No beat is produced if the wind-chest it rotated 
slowly. 

(b) No beat is produced if, with the disc In rotation, 
the air-supply be quickly turned off and the wind- 
choiit then rotated suddenly in either direction. 

(c) The beat can be heara as clearly at a consider- 
able distance from the instrument as it can quite near 
to it. 

(d) If the rotation of the wind-chest is less than 
that required to change the phase by r, the beat or 
temporary waning of the note is correspondingly 
smaller in intensity. 

This temporary waning of the note is readily ex- 
plained by the resonance theory, because the change 
in phase will put the later vibrations exactly out of 
step with those that preceded, and therefore the 
resonators of the internal ear which are set in vibra- 
tion by the note will on change of phase first be 
brought to rest and then be set going again. The 
temporarv waning of the note is therefore readily 
explained on the resonance theory. Can any of your 
readers advance an explanation on any of the dis- 
placement (e.g. Wrightson's) hypotheses' of hearing? 

H. Hahtridoi. 

King’s rollegp, Cambridge, March 21, 


Ssxual Organs of Phytophthora. 

Attsniion was directed in Natuhb of .\pril 30, 
1914 (vol. xciii., p. 226), to the discovery of a rather 
remarkable mode of development of sexual organs 
which occurs in certain species of Phytophthora, and 
was first found in P, erythrosepttca and then in P. 
infestans, the “potato-blight” fungus. Several other 
Slides of the genus arc now known lu pioduce sexual 
organs in this novel fashion, in which the oogonial 
incept penetrates the anlhendium .it an i.irly stage, 
traverses it, emerges, and then swells to form the 
oogonium proper within which the oospore ultimately 
develops. It was suggested then that those previously 
well-known species (such as P. cacioruni, etc.) ih 
which the antherldium and the oogonium lie side by 
side, and penetration of the latter by the former 
occurs laterally, should be excluded from the 
genus Phytophtbor.'i and be placed in a new one, 
Nozemia. A species (from decaying apples! has now 
been isolated by Mr. H. A. Lafferly, working here, 
in which (he sexual organs are developed mainly 
according to the Nozemia type, but occasionally and 
simultaneously in the same i'ndividual according to the 
Phytophthora type, w ith amphigynal antheritUa. This 

r ies, therefore, forms a connecting link between 
two groups; and it would seem no longer necet- 
sarv or d&irable to retain the generic name Nozemia. 

The object of this letter Is to suggest to the wtrious 
mycologists who are now working with Phytophthoras 
that they should keep a very careful look-out in cul- 
tures tH species of the 'Cactorum or wntiivora 
(Nozemia) t]^ for the occasional occurrence of sexual 
organs whh amphigynal antfieridia ; for It seems quite 
possible that these may be present in such species and 
have merely been overlooliwd by previous observers 
owing to their relativefv infrequent occurrence. 

I should be very grateful for sub-cultures of any 
spedes of Phytophthora that mvcologisto who have 
them could spare for further study of this point, and 
happy to send any I possess in exchange if deslced- 
„ . ^ . Gao. H. Rr H t B awxtt. 

Royal College of Science,. Dublin, April 7, 
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Stellar Magnitudes and their Determination 

By H Spencbr Jones, Chief Assistant, The Royal Obicrvatory Greenwich 
III — Absolute Magnitudes 


'^'PllL absolute magnitude of a star is a measure 
of its intrinsic luminosity In order to deter- | 
mine it, the distance of the star must be known 
btar distances arc so great that it is customary 
and convenient to express them in angular 
measure by means of me angle (sr) subtended 
at the star by the radius of the earth s orbit, sup 
posed viewed broadside on from the star If 1 is 
the apparent luminosity of a star at its actual 
distsncc, then the apparent luminosity when 
placed at any debnite fixed distance from the sun 
will give T true relative measure of its intrinsic 
luminosity its apparent luminosity being then 
I/C 7 ’ its absolute magnitude must differ by a con 
slant from 

-as(logl-alogci) 

cr from m + slogo There is not entire uni 
formity amongst astronomers as to the constant 
distance to which stars must be considered as 
placed in order to obtain a definite measure of 
their absolute magnitude , this non uniformity is 
not serious provided the convention adopted is 
always explicitly stated The most common pr ic 
tice IS to define the absolute magnitude is the 
value of the appircnt magnitude when the star s 
parallax (sr) is one tenth of a second of arc If 
then 0 IS expressed in seconds the absolute mag 
nitude M is given by 

M=m + s + slogn 

If, on the other hand, a distance corresponding 
to '1 parallax of i'* is adopted as the standard 
the absolute magnitude is given by 

M=m-f slogor 

The magnitude m may be either the visual or the 
photographic apparent magnitude although it is 
more general to use the former There will be a 
relative difference in the absolute magnitudes of 
two stars of different colours according to which 
apparent magnitude is used lo dchne absolute 
magnitudes without any ambiguity it would be 
necessary to use a bolometric magnitude which 
would take account of all the energy emitted by 
the star, whatever its wave length might be 

The intrinsic luminosity of a star may also be 
expressed in terms of the luminosity of the sun 
as a unit, a means of expression which conveys 
more meaning to the average person Various 
measures have been made of the apparent magni 
tude of the sun, on the scale used for the stars 
and the most probable value is now accepted as 
-a6-5m This corresponds to an absolute mag 
nitude for the sun of 5 iM or of o iM, accord 
ing as the distance used in defining absolute mag 
nitude corresponds to a parallax of o' i or i' 
respectively These values are uncertain to the 
same extent that the value of the apparent magni- 
tude is uncertain, and are, thendore, liable to 

1 CoMlnMd from p ijt 


future revision As it is not advisable that the 
value of a star s luminosity m terms of the sun s 
luminosity as a unit, should be liable to frequent 
change, it would be preferable to adopt a value 
— 26 bm a<i the apparent magnitude of a hypo 
thetical sun, nearly equal in brightness to our sun 
and having the same position in space and then 
the absolute magnitude of this hypothetical sun 
becomes 5 oM or o oM according to the unit 
of distance adopted If a distance corresponding 
to 1 (called by general acceptance a parsec) is 
adopted as the unit, then Iht absolute magnitude 
will give a direct measure of luminosity in terms 
of the sun s luminosity as unit the luminosit> 
being then simply the intilogarithm of — 04M 
The convenience of having the zero of absolute 
magnitude to agree with the brightness of the sun 
IS so great that, in spite of the much more general 
acceptance hitherto of the scale of absolute mag 
nitudes based on a distance of 10 parsecs 
(rr=o 1) the time does not seem too late to 
change the convention The matter is one which 
deserves the attention of the International Astro 
nomical bnion 

Since the determination of absolute magnitudes 
necessarily involved until recently the detcrmina 
tion of the distincc of 1 star and also of its ap 
parent magnitude and since the former of these 
quantities is small and liable to a relatively large 
error in its determination it follows that absolute 
magnitude s could be determined only with a much 
greater uncertainty than attached to determina 
tions of apparc it magnitude Tortunately, we are 
not dependent for our knowledge of absolute mag 
nitudes simply and solely upon direct trigono 
metrical determinations of stellar distances 
methods have been devised of recent years by 
which the problem ma> be ittackcd by somewhat 
indirect means 

One particularlv interesting method has been 
worked out at the Mount Wilson Observatory 
mainly by Adams who succeeded in detecting dif 
fcrences in the relative intensities of certain lints 
in the spectra of various stars of a given spectral 
type These spectral differences within the same 
spectral type are due to differences in density or 
in surface brightness or both and indicate differ 
cnees in absolute magnitude Bv using the best 
determined trigonometrical parallaxes, Adams 
was able to standardise these relative intensity 
differences in terms of absolute magnitudes, and 
using the standardised basis so found, it becomes 
possible to determine the absolute magnitudes of 
stais simply from an examination of their spectra 
Since the basis of these determinations is Ae col- 
lective results of direct parallax measures the 
result for any given star is hable to a much smaller 
uncertainty than would be the result derived from 
a direct determination of the parallax of that star, 
provided the <tar is at such a distance that the 
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uncertainty in the parallax determination begins 
to become comparable with the value of the paral- 
lax (say, Cf<o''o2S in the case of modern photo- 
graphic determinations). Adams, therefore, has 
replaced the determination of each single parallax 
by a collective result, and has, in effect, reversed 
the former procedure, so that now, from a deter- 
mination of the absolute magnitude and the ap- 
parent magnitude, the parallax may be derived 
with a high order of accuracy. 

Another indirect method, 
discovered independently and 
almost simultaneously by 
Hertzsprung and Russell, en- 
ables a hypothetical value to 
be derived for the parallax of 
any physical double star of 
which the components show 
even a trace of relative motion. 

If w is the observed relative 
motion in seconds of arc per 
year and s the observed separa- 
tion of the components in 
seconds of arc, then the paral- 
lax is given by Cl® 14.6m, 
where m denotes the combined 
mass in terms of that of the 
sun as a unit. The masses of 
the stars do not show a wide 
variation, and Russell finds 
that, assuming the mass of the 
binary system to be double that 
of the sun, the resulting error 
in the absolute magnitude de- 
duced from this hypothetical 
parallax will not exce^ ± i oM 
in 89 per cent, of all the cases. 

A third method of some in- 
terest may also be briefly re- 
ferred to. There is a type of 
variable star the light variation 
of which is characterised by 
certain peculiarities which 
seem to indicate that the varia- 
tion is due to an actual pulsa- 
tion in the star. Such variables 
are termed Cepheids, after the +12 
typical example, B Cephei. 

In the Magellanic clouds is a 
large number of these variables, 
and it was discovered by Miss 
Leavitt that there is a definite 
relationship between the 
periods of these iCepheids and their apparent mag- 
nitude, or, since they are all at appreciably the same 
distance, between their period and absolute magni- 
tude. Their absolute magnitude, however, is not 
a priori known, but the near Cepheids may be 
used to fix a point on the curve, and then the 
absolute magnitude of any Cepheid can at once 
be found if its period is determined. This has 
the following important application: the large 
majority of the variables which occur in stellar 
deters are of the Cepheid type, and this relation- 
ship, therefore, provides a basis for the deter- 
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mination, with a relatively small uncertainty, of 
the distances of stellar clusters. The result is 
the more valuable because the clusters are at such 
great distances that there is, at present, no reason- 
able expectation of the possibility of their direct 
determination. With the aid of the large reflectors 
at Mount Wilson, much valuable work has been 
done in determining the apparent magnitudes of 
cluster stars and, the parallax of the clusters 
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having been determined, these can at once be 
turned into absolute magnitudes. 

It will be evident from the preceding remarks 
that our knowledge of the absolute magnitudes 
of stars has within recent years increased very 
rapidly. What are the absolute magnitudes of 
the stars in the neighbourhood of the sun? The 
values show a very marked dependence upon the 
spectral type of the star. It was shown by Russell 
that for any given type there is a limiting abso- 
lute magnitude below which, in general, stars 
of that type do not occur. The redder the 
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star, the fainter may iti> absolute luminosity 
be One of Russell b diagrams in which 
the absolute magnitudes are referred to a 
distance of lo parsecs is reproduced in Fig 6 
In this diagram the small dots represent individual 
stars the large circles mean \ slues for bright 
stars of small proper motion and parallax 
It will be seen that the general distribution of the 
dots IS along two lines inclined at an acute angle 
and intersecting at type B that this distribution 
IS not the result of the selection of stars for paral 
lax determination on the ground of brightness or 
sue of proper motion was conclusively shown by 
Russell It will also be seen that for the red stars 
there is a complete separation between the two 
classes so that a \ery red star is intrinsically 
cither very bright or very f iint These facts have 
given rise to the giant ind dwarf hypo 
diesis and have led to a recasting within the last 
few years of the ideas as 1 1 stellar ciolut on which 
were formerly generally accepted 

The following results emerge from Russell s 
investigation (i) Stars of all types ticcur brighter 
than zero absolute magn tudes » and mostly be 
tween o and aM — say about 150 times the 

luminosity of the sun Ihest are called giant 
stars (a) There are no B type stars and very 
few A type stars fainter than zero absolute mag 1 
nitude or in other words all the white stars I 
are intrinsically very bright (‘^) All the faint 
stars less than say i/i;o the luminosity of the 
sun are red and of types K and M These are 
called dwarfs and comprise all the near stars I 
of large proper motion (4) In the intermediate 
classes 1 and (1 there is n separition between 
the giants and the dwarfs Our sun (^oM) is a 



typical Cl type star In view of these remarks, 
It IS obvious that no precise meaning attaches to 
a statement such as The average absolute magni 
tude of all stars is + 2 7M 

Shapley s work on the magnitudes of stars n 
clusters, combined with his determination of the 
distances of clusters has shown that the giant 
stars in clusters which arc the only ones sufB 

I iently bright to appear on the photographs are 
>f about the same magnitude as the giant stars 
in our more immediate neighbourhood Two 
I further points of interest emerge from the investl 
I gation one is that in all the clusters examined 
I in detail the intrinsically brightest giant stars are 
I red st'irs this may also be true for the stars near 
the sun ilthough the determi lations of their abso 
lute magnitude ire probably not suflicie ntly accurate 
to show it the other point is the apparent im 
portance of in absolute magnitude of about 
02M Shipley finds th it ill Cepheid variibles 
and cluster variables exceed this br ghtness 
moreover in the luminr sity curve which connects 
the number of stars of anv given absolute magni 
tude with the magnitude there is 1 maximum in 
the curve corresponding to the same magnitude 
In Shapley s opinion this mignitudc — correspond 
ing to a 1 iminosity of about 100 limes that of the 
sun indicates a critical stige in stellar evolution 
and in all probability is of significince in the 
theory of a gaseous star It seems in fict prob 
able thit by the new methods recently discovered 
for (stimiting great distances combined with the 
advantages iflorded by the large reflecting tele 
scopes at Mount Wilson we may leirn more about 
absolute magnitudes from a study of clusters at 
distances corresponding to parallaxes of the order 
of o' 0000^ than from the study of the stars which 
imroedntelv surround us 


Dynamics of Golf Balls 


T Hfc physical principles underlying the flight 
of a golt ball were learly liid down bv the 
late Prof I ait between the viars 1890 ind 1896 ' 
In view of the present igitation over the 
standardising of the golf hill it may be of advan 
tage to reconsider some of the problems attacked 
by Tait and largely solved by him The investiga 
tion led him into a ser cs of researches on impict 
so as to obtain dati for meisuring the nsilitncc 
of the material of which golf balls were then 
made Also by means of 1 specially constructed 
ballistic pendulum measurcilTents were made of 
the speed of a golf ball impinging on the pendulum 
placed at a distance of about 6 ft from the tee 
By attaching a tape to the ball Fait wis able to 
obtain direct measurements of the amount of 
underspin communicated to the bill it the instint 
of striking it Outside observations were also 
made of the heights of the trajectories of well 
driven balls and of the ranges and times of flight 
\11 these data were skilfully introduced into the 
mathematical discussion of the form of the tra 

1 0« ih* Pmli of « Rout n( Sph» cal Pm mi lo Tirnni R S K t «3 
•od 8«6 Smm Point nitioPhy* tofCof NaTuaii »oli a a1 » 
andalvl Lon* Dry no BaHmmbKtMtgti « Ig& 
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jeitory a problem so d 11 cult is to be capable of 
s lution oilv by approximate methrd 1 his was 
d >1 c before the divs f the rubber ce red ball and 
the steady improvement in the minufaeture of the 
golf bill has enabled evci very ordinary players 
to exult in lengths of drive which in Tait s days 
wercbeyo id thi powers of thi m gl lit st exponents 
What lait csliblished btvond all controversy 
was that the range of the trijcctory of a properly 
driven ball depended as much upon the underspm 
IS upon the speed of projection The combined 
effect of the linear speed and the rotation about a 
hor zontal axis brought into play 1 force perpen 
dieular to the direction of motion of the ball Tait 
gave sound reasons for regarding this force as 
being proportional to the product of the velocity 
and the spin Thus although the possibility of 
1 long trajectory depends primarily upon the velo 
city of projection the range actually attained m 
any particular case will be governed by the 
amount of underspm communicated to the ball If 
this IS too great the ball will rise too high and 
the range v^ll be correspondingly diminished If 
the underspm is too small gnvity will pre 
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dominate and pull the ball more quickly down to 
earth, with resulting diminution of range For 
every velocity of projection of the b^l which 
leaves the tee in a horizontal direction there will 
be a best value of underspin enabling it to attain 
the greatest range in still air The art of the 
golfer IS to manipulate his club so as to give this 
necessary amount of underspin 

It IS probably not realised by many efficient 
golfers how much this underspin may be varied by 
small changes in the position of the line of stroke ' 
of the club as it hits the ball Let us take Fait s 
maximum estimate of 120 revolutions or about 
750 radians per second as the value of the under 
spin, and consider how far below the centre of 
mass of the ball the line of impulse must be so 
as to send the ball off with this spin and a speed 
of 300 ft per second The ball is supposed to be 
hit horizontally off the tee without any reactionary 
upward or backward impulse acting on it The 
distance x below the centre of mass at which the 
line of unpulsc must act so as to give this com 
bination of linear speed and spin has the value 
x^khafv where I is the radius of gyra 
tion of the ball and 1 and <0 are the speed and 
spin respectivelj With fe’^oayd in* and 
VB3600 in /sec we find a. <=0054 in A varia 
tion of one hundredth of an inch in this value will 
change the spin by nearly 20 per cent Such varia 
tions may easily m effected by very slight changes 
in the lie of the club head 
With a given ball the velocity of projection and 
the spin arc the only factors which are under the 
control of the player Once the short time of 
impact between the club face and the ball is com 
pleted nothing the player can do can influence 
the flight of the ball Thereafter all is determined 
by the combined influence of gravity and the air 
So far as the player is concerned the velocity 
of projection depends mainl} ujxin the velocity of 
the club at the moment it strikes the ball The 
weight behind the stroke no doubt has a secondar> 
influence but the great thing is the swiftness of 
the stroke For this reason experience has evolved 
a weight of club which is found most serviceable 
for the strength of the average man In an 
ordinary driver weighing (say) i lb prob 
ably one third of the weight is in the club head 
and if we were to think of the problem as one of 
simple impact between two masses of which one 
IS at rest we might work out the relative velo 
cities of club and ball after impact fo^ an assumed 
value of the coefficient of restitution But the 
conditions of the problem are not so simple The 
fityer by the swing of his body and arms and 
well timed effective wrist play not only imparts a 
rapid acceleration to the club head up to the 
moment of impact but in all probability imparts 
unconsciously perhaps, but none the less effec 
bvely, an acceleration during the time of impact 
short thou^ that be In spite of the back impulse 
on the club as it is striking the ball its velocity 
IS kept up by the unconscious knack of the player 
The relative velocity with which the ball leaves 
Pfe dub IS s times the momentary velocity of the 
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dub where e is the coeffiaent of restitution, and 
hence the vdoaty of projection will be (i-t-s) 
times the vdocity with which the dub is moving 
at the instant dub and ball separate 

Outside the factors over which the player has 
some control the most important is the resihence 
of the ball, and the steady improvement in this 
quality is, of course at the root of the great 
increase in lengths of drive It was this question 
of resihence which, indeed started Tait on hi& 
investigations on impact The apparatus designed 
by him for the purpose was nicknamed the 
guillotine It consisted fundamentally of a 
weight which guided by upright parallel slots 
nas dropped on the ball or other bedy the elastic 
properties of which were under investigation Ihe 
heights reached by the weight after successive 
rebounds were recorded automatically on a rotat 
ing disc ai ft in diameter 1 rom ffie record all 
the ficts of the impart could be dcriced more or 
less directly such as the compression of the ball 
the duration of the impact and the value of e 
the coefficient of restitution Ihc weight wis 
made of wood but its lower face could lx when 
required shod with an iron plate 
The recording part of the apparatus has lung 
been dismantled but the guillotine part is still 
serviceable In order to tompnre the values of e 
for modern golf balls with the values obtained 
thirty years a^o Tait impact expenments were 
recently earned out on sixteen balls of recognised 
merit — nameh various types of Avon ball Chal 
lenger Clincher Cross Dunlop Silver King and 
Spalding Ihsnks are due to the Avon Indn 
Rubber Co 1 td J I* Cochran I td North 
British Rubber Co ltd Dunlop Rubber Co 
Ltd and A C Spslding ana Bros , Ltd 
for their kind icss in supplying sjjecimens 
of balls of the best quality With the ex 
ception of hvL ill wire of greater dia 
meter than the new standard minimum and only 
two exceeded the maximum standard weight 
Ther specific gravities varied from i 07 to 1 29 
On each of these balls the weight of 475 lb 
was allowed to fill from a height of g ft and 
the height of the first rebound was noted The 
square root of the ratio of these heights gave an 
approximate value for e and this was corrected 
by comparison with Tut s results which showed 
that under the conditions of the experiment the 
ratio of the speeds immediately after and imme 
diately before the impact was greater than the 
estimate from the corres|x>nding heights by about 
one ninth The average value of e for the sixteen 
balls mentioned was o 72 the lowest being o 71 
and the highest 07^^ I ait obtauied for the balls 
he experimented with the value 066 He esti 
mated 300 ft per second as a fairly probable value 
for the velocity of projection On the assumptions 
indicated above this would imply a velocity of 
projection of 31 1 ft /sec for ^ ball with 00 
efficient of restitution equal to o 72 
This docs not seem to indicate any very marked 
superiority in the modern ball— at least it cannot 
explain the greatlv increased length of drive 
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Jattainable in these days Ihe reason is to be 
sought in the fact that the conditions of constraint 
under which the impact experiments are made are 
essentially different from those under which 
a golf ball IS compressed and distorted as it 
is propelled freely in its flight Everyone knovis 
that the high resiUencc of the rubber cored ball 
IS derived from the hne rubber thread which is 
wound on under considerable tension Before the 
outer covering is put on, these balls when dropped 
from a height of 6 ft or 7 ft , rebound from 
stone or metal to a height uhich indicates that 
the coefficient of restitution exceeds 08 When 
we consider the manner in uhich this complex of 
tightlv wound rubber resists any sudden distor 
tion produced by a short lived blow, we shall prob 
ably be preparra to admit that such an elastic 
complex will resist compression more powerfull} 
than an equal sized ball of \ulcanised india rubber 
-which Tait found to hate a coefficient of restitu 
lion fgTCSitet than 08 An> impulse brought to 
bear upon one part of the rubber wound ball will 
produce in everv strand of the rubber thread an 
immediate tightening with corresponding resist 
ance to change of shape 

Let us suppose then that under these con 
ditions the coefficient of restitution approaches 
the value unit}, say 09-, If the old guttv with 
coefficient of restitution 066 was propelled with 
an initial velocity of 300 ft sec then this ball 
with coefficient of restitution og^ will be pro 
jected with initial speed of 3^6 ft /sec I his by 
Itself will not account for an increase of 70 or 
80 yards in the length of drive for as pointed 
out by Tail a greater initial speed means a 
}, renter air resistance and (other things being the 
Name) to add 83 yards to the length of a drive 
means double the velocits at start But here 
agiin we may invoke the influence of the under 
spin As already stated there is for every velo 
city of projection a definite salue of underspin 
which will enable a given ball to travel its 
farthest range Since the upward force produced 
b\ the combined action of the linear velocity and 
spin depends on both these factors an increased 
veloaty of projection will have to be assoaated 
with an increased rate of spin if its greatest range 
IS to be attained The problem is one which would 
well repay working out in detail 
If great length of drive is a desideratum in the 
game of golf then undoubtedly the floater ' 
must give way to the heavy ball This is a simple 
illustration of the well known law of atmospheric 
resistance, the effect of which upon a sphere pass 
ing through the air is directly proportional to the 
surface, and inversely proportional to the mass 
The accurate driver finds by expenence that a 
heavy small ball travels farthest through the air 
I or example if wre make a floater of density 
unity and of the maximum weight, its diameter 
will be I 75 in The retarding effect of the re 
sistance of the air on this floater will be 17 per 
cent greater than the retardation expenenc^ bv 
the new standard ball of mmimum size and maxi 
mum weight Again, if we make a floater of the 
VO a68<? VOL 107] 


209 


minimum size, its weight will be unl> i z8 oz , 
and It will experience a retardation due to atbio 
spheric resistance which will be nearly 27 per cent 
greater than that experienced by the standard 
minimax, to use a word introduced long 
ago by Kelvin in i different connection The 
mimmax itself experiences si ghtl} less atmo 
spheric resistance than most of the balls men 
tioned above, being excelled in this respect only 
by Dunlop 31, Spalding Midget small Avon de 
Luxe, and Silver King but toe difference never 
reaches 2 per cent It is therefore not surprising 
that long driving is also attainable with the 
standard minunax ball 

A reference has been made to the radius of 
gyration of a golf ball as a factor influencing the 
amount of spin communicated to the ball The 
squire of the radius of gyration of a uniform 
sphere is *r* where r is toe radius of toe sphere 
Bv means of oscillatory experiments in which the 
golf ball was supported bv a ring shaped disc 
hung bv 1 tri filar suspension from three fixed 
points the moments of inertia and radii of gyra 
tion of all the golf balls used were determined to 
an accuracy of about i per cent 1 he moments of 
inertia expressed in grams and centimetres varied 
from 86 for the I arge Heavy Avon to 66 for the 
Standard Clincher Cross and yet the mass of the 
latter was slightlv the greater being 45 4 grams 
(i 60 oz ) as compared with 44 6 (i 57 oz ) This 
great difference in the moments of inertia depends 
on toe distribution of matter within the ball The 
value of k* for the larger balls was practically the 
same as the value ^r* for the uniform sphere of 
equal size but in the case of the small balls h* 
was markedly less than -gi*- being in some cases 
as much as 8 per cent smaller The reason is 
thnt the smnll balls have a very dense core It is 
obvious that with the larger moment of inertia a 
greater moment of impulse must be given to 
obtain the same spin But this is automatically 
effected since with the same dub the larger ball 
IS struck nlong i lower line relative to the centre 
of mass so that the moment of the impulse is 
of necessity greater During the flight of the ball 
the larger moment of inertia will enable the ball 
to conserve its spin the better which will prob 
ably have a beneficial effect on the range or carry 
It ippears then that the length of drive attain 
able depends on several factors, and of these the 
most effective are the resilience of the ball and 
the underspin given at the instant of impact To 
drive a long ball is one of the delights of golf 
and the ball which travels farthest will be the 
f'lvourite By almost all young and vigorous 
players the floater because of its lightness is re 
ga^ed unfavourably It lacks comparatively 
speaking steadiness in the air and accuracy on toe 
greens, and cannot possibly be driven so far It 
IS little wonder that the heavy ball his ousted it in 
all serious plav 

It IS not the purpose of this article to touch on 
the question of standardisation of the golf ball 
Its aun IS to discuss the physical principles which 
govern the flight of the ImII through the air But 



210 


NATURE 


[Apkil 14, 1921 


the physiological and psychological powers or 
wealcnesses of the player are of equal importance 
There is a limit to the weight of club which can 
be most efficiently used by the average man and 
there must also be a limit to the weight of the 
ball hrom the point of view of atmospheric re 
sistance the ratio of the surface to the weight 
must be kept ns low as piossible but too small a 
surface will diminish the lifting power of the 
underspin just as too lirge a weight will cut dow n 
the velocity of projection The one quality which 


must be as perfect as possible is the resihence of 
the material, but no ball can have a higher co 
efficient of restitution than unity and therefore 
no ball can start on its flight with a velocity 
greater than twice that of the club head at the 
instant of impact Physical and ph>siological con 
sidcrntions necessarily fix a hmit to the range of 
flight attainable and probably that limit is now 
being approximated to Which then is simpler 
— to standardise or to re arrange our golf 
courses? C G K 


Nature in a Himalayan Valley^ 

By Lt Col J H Toil Walsh 

W 1 hi\e here the notes made b) an ofliccr I phtes (facing pp ind 60) ire given of certain 
of the Indnn Medical Service in the | ints cnmm>nlv f lund in the Hszara v illev Wh le 
Hazara v alley of the foot hills 
during the years 1914-16 Ihesc 
observations are wide in their 
range and were no doubt a rcl of 
to more serious work The author 
IS an amateur naturalist far from 
works of reference and museum 
specimens and the opinions are 
strictly personal No man can 
possess full knowledge in all the 
branches of science alluded to— for 
there is comp lation as well as ob 
servation in this book — but Capt 
Kingston has acknowledged his 
borrowings The ordinary lover of 
Nature who likes a pleasantU 
written account of geology and 
animal life in an area not well 
known to many will enjoy this 
book Ignoring opinions with 
which he may not a^ee and errors 
which the technical naturalist 
would claim as serious Ihe 
general features of the Kazan 
valley are shown on the map facing 
p 4 It IS a slender wedge of 
British soil about 120 miles long 
Its width varying from 56 miles at 
the base of the wedge to 15 miles 
at the apex To the south its 
foot hills sink into the plains of the 
Punjab to the north it rises into 
massive peaks 17 000 ft in height 
that blend with the still loftier 
summits of western Kashmir 
The first five chapters are de 
voted to ants harvesting ants a 
species placed In the genus Myme 
oocystus and others Habits etc 
are freely discussed and a great 
deal IS written concerning instinct 
The author asks too much from in 
stinct, and 'folly (p 41) is 
scarcely the correct word to applv 
to mistakes which are not provided 
for among instincts inherited bv insects 

1 A N«l rataiitkHInitaya. Br R W O H iiiri on 1 
•fplMo. (LonSon H f imS G W itMrbr gw) 8 no 
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I on the subject of plates we think it would have 
been better to give them numbers The illustrations 
I themselves are excellent as our examples prove 
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Chaps, vi.-x. deal with gfeometrical and sheet- i attention in chap. xii. Few will agree that the 
building spiders, their work and habits. Themis- male glow-worm is “nut even capable of per- 
cellaneous contents of chap. x. include “water- > ceiving a light” given out by the female; and 
boatmen” and “mentality of fishes,” as well as 1 on the pages where the massacre of a flight of 
the habits of wasps and bees. Interesting observe- winged termites is described there is much re- 
tions on mimicry in butterflies — chap. xi. — include ' petition of the names of various birds taking part 
Kallima inachus and a Melanitis, which, like Kal- ' in the orgy. We do not like the somewhat Teu- 
tonic view that in .Vaturc “all 
IS war and carnage, greed and 
cruelty.” Animals, including man, 
must destroy life for food, and 
no doubt there is even unneces- 
sary killing by some of tbe carni- 
vora ; but, on the whole, Nature 
IS fairly peaceful, and among many 
orders the unfit arc removed in 
honourable battles between males, 
while bloodless competition by 
dance or song governs selection 
in others. 

Among the observations of 
mammals, that concerning the fly- 
ing squirrel is very interesting, and 
the author gives us a beautiful pic- 
ture — here reproduced (Fig. 2)-— of 
I'etaurtsta mornata. The only 
comment necessary is upon the 
statement (p. 243) that “the tail 
of a bird cannot be used as a 
rudder.” Most readers will take 

KR!. • — IIm Ftruf Sqaltral(/V'«i(r/<‘« nufTM/n' From " A NMurali.1 in Hiin»laya opposite VieVV. Chap. XIV 

contains the best account of soar- 
lima, resembles dry leaves blown by the wind ; and ing vve h.ive ever read, and the explanation 

these are compared with Dophla patala, which, will be welcomed by many who may not be able 

“coloured a rich green,” blends with the fresh to observe the phenomenon for themselves. The 

foliage; “the Dophla alights where it is lost upon book ends with a sketch of the geology of the 

the branches, the Melanitis seeks concealment on Himalaya based on the work done by the Geo- 

the leaf-strewn ground; the Dophla rests with logical .Survey of India. The author acknowledges 

wide-open wings . . . Melanitis with wings tightly his indebtedness to the labours of Mr. C. S. 

closed." Glow-w'orms, termites, and shells receive Middlcmiss. 



The Annular Eclipse of April 8. 


By Dr. A. C. 

F TNE weather in most parts of the country 
favoured observation of this phenomenon. 
Great public interest w’as taken in the search for 
stars. Venus was seen with ease nearly every- 
where, Mercury was also undoubtedly observed, 
and Vega was suspected at Oxford, though not 
seen by Mr. Mitchell at Mallaig, which is inside 
the zone of annularity. The lowering of tempera- 
ture was marked, amounting to as much as 9° F. 
'file diminution of light was striking, probably 
more so than if the sky had been partially covered 
with cumulus clouds. The light had the purplish 
hue that so often prevails in large eclipses; it 
doubtless arises from the absorption of the solar 
atmosphere, which is more noticeable in the region 
near the limb. Successful spectroscopiq observa- 
tions of the reversing layer and chromosphere were 
made by Profs. Fowler, Newall, and Sampson at 
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Kensington, Cambridgt, and Edinburgh respec- 
tively. 

At Greenwich efforts were made to improve the 
determination of contact times by Mr. Innes’s 
method of making a number of rapid measures o) 
the distance between the cusps near the beginning 
and end of the eclipse. The measures are not yet 
fully reduced, but it is probable that each contact 
will be determined within 2 sec. by the combined 
results. 

It can already be stated that the Hansen- 
Newcomb right ascension of the moon needs to be 
corrected by about +o^lo sec., which is just double 
the correction that was applied in the Nautical 
Almanac eclipse elements. Several photographs 
were taken near the beginning and end of the 
eclipse, also near the greatest phase. One of the 
last, ekposed at 8h. 48m. 2s., Greenwich mean 
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time, ia reproduced by kind permission of the 
Astronomer Royal. The second exposure on the 
plate was made in order to render a greater length 
of the reference wires visible; it was found very 
difficult to orientate the plates of the igia eclipse, 



Fio I.— PutUfolarwIipMOMmlnulaaftargRatMt'i^w. 
Repraduearf by paroimlon of tha AOronoaiar Koya). 


owing to the small amount of the wires that was 
registered. 

It is curious that the writers of many of the 
popular accounts of the eclipse speak of it as the 
only large eclipse visible in London in the last 
forty years, in forgetfulness of the still larger 
eclipse of igta, for which also the weather con- 
ditions were favourable. 

Mr. Elbokn, one of the assistants in the Botany 
School at CambridM, has made some interest- 
ing observations on tne behaviour of leaves during the 
eclipse on April 8. 

It is well known that the stomata (which are minute 
apertures in the leaves) are open in daylight and shut 
in darkness. These facts are demonstrable by means 
of a little instrument called the Horn hygroscope 
described in paper "Observations on Stomata” 
(Phil. Trans., B, vol. cxc., 1898, pp. 531-641). It will 
lie seen that as the eclipse came on me readings fell 
from 3 5 at 8.40 a.m. to i 5 at 9 38 — that is, the stomata 
closed considerably — and by 11.45 *bey had re- 

turned to their original condition, ns shown by the 
reading of the hygroscope, vi*. 3-4. 


The plant used for the experiment was the common 
Tropaolum; the behaviour of its leaves Is shown in 
the following table, the second column giving the 
readings of the Horn hygroscope ; 


9 - 5 
9.19 
9.31 
9.37 
9-3* 

9-38 


35 

3a 

24 

a-3 

>9 

>7 


Brookthurpe, Gloucester, April 


950 
10. 4 
10.20 


11.45 

Francis 


»-5 

>7 

a-o 

2-8 

3-0 

34 


Darwin. 


Tub partial annular eclipse of the sun was well 
seen in n clear sky in Herefordshire (N. lat. 51® 56', 
W. long 2° sSO. The darkening of the landscape 
svas marked, and the sky in the north assumed a 
dark purplish-blue colour. It was not dark enough 
to show any planets or stars even with fietd-glasses. 
Birds continue to feed and hop about as usum. 

The most remarkable effect observed during the 
darkest phase stas on the sky surrounding the sun. 
The atmosphere was slightlv ha*y from the east 
wind, and on the sky, from the sun as a centre, wa» 
projected a radiating scries of narrow light and dark 
rajs visible for quite 20® from the sun. It was a 
pretty phenomenon, and one which I had not ob- 
served before. Eieonora Armitaor. 

Dadnor, Herefordshiie, .Vpril 8. 


During the maximum phase of the eclipse on 
\pril 8 tile shadows thrown by trees on a footpath 
had a strange appearance, the details of boughs and 
twigs being broken up more or less completely into 
parallel crescents. At first sight the ^pearance sug- 
gested a modification of the dappled effect of sunlight 
falling through trees in summer; but the shadows of 
bare twigs were broken up in the same way, and such 
scanty foliage ns the trees bore was far too thin to 
give rise to ordinary pin-hole images. Moreover, quite 
detached shadows were affected. The shadow of a 
narrow window-bar thrown on a floor was tagged out 
at each side so ns to look like the shadow of a ragged 
feather from a pheasant’s tail. 

R. Lgonvrd Giil. 

Hancock Museum, Newcastle-upon-Tvnc, 

.\pril 9 


Obituary. 

Prof. S. W. Burnham. 


pROF. S. VV. BURNHAM, whose death is 
A announced, was born on December 13, 
1838, at Thatford, Vermont, U.S.A. His early 
profession was that of journalist and stenographer 
at Chicago. Burnham was, however, soon filled 
with a zeal for astronomical research, in particular 
double-star observation, in which department he 
was one of the greatest and most successful 
workers erf all time. In 1870 he became the pos- 
sessor of an excellent 6-in. refractor by Alvan 
Clark. In spite of his arduous professional work, 
he observed with this instrument nightly “ till day- 
light drove him to bed.” He discovert 451 pairs 
it, nearly all difficult, and some of special 
interest, being faint, close companions of naked- 
eye stars (for example, v Scorpii, mags. 4 and 8, 
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dist. 0-3''’). Burnham had a marvellously acute 
eye, some of the pairs discovered with the 6-in. 
taxing the imwers of the largest telescopes to 
separate. His next work w'as done with the 
iS^-in. refractor of the Dearborn Observatory, 
Chicago, from 1877 to 1879; with this he dis- 
coverwl 413 pairs, many of which are recorded in 
vol. xliv. of Memoirs of the Royal Astronomical 
Society. 

Burnham was selected in 1879, on Prof. New- 
comb’s recommendation, as ProL Holden’s col- 
league for testing the atmospheric conditions at 
Mount Hamilton preparatory to the founding of 
the Lick Observatory. He remained there to 
observe the transit of Mercury in t88i, and was 
afterwards on the staff of the Lick Observatory, 
making still further discoveries and observations. 
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MO dHat in 1894 fie had discovered more than half 
df the known pairs of which the distance was less 
than 1*. 

Burnham afterwards returned to Chicago as 
professor of practical astronomy at the University, 
^e first volume of the Publications of the Yerkes 
Observatory consists of his great “General Cata- 
logue of Double Stars," which has become the 
standard work of reference on the subject. He 
continued the work of discussing measures and 
orbits, and of drawing up lists of stars that needed 
observation, until widiin a few years of his death. 

Burnham was elected a fellow of the Royal 
Astronomical Society in 1874 on the nomination 
of the Rev. T. W. Webb, whose “Celestial Ob- 
jects " bad first directed his attention to double 
stars. He was elected an associate in i8g8, 
having received the gold medal in 1894. 

A. C. D, C. 

We announce with regret the death on Thurs- 
day, March 31, of Mr. T. E. Gatehouse at the 
age of sixty-six years. Mr. Gatehouse was for 
some forty years associated with our contem- 
porary, the Electrical Review, of which he had 
become editorial and technical director. As a 
young man he was a pupil of Robert Sabine, one 
of the most able pbneers of electrical industry, 
and later he worked with Sir Charles Wheat- 
stone and Sir Samuel Canning. From these be 
obtained a broad knowledge of electrical engineer- 
ing in all its aspects, and especially of telegraphy, 
both on land and by submarine cable. As a young 
engineer he also took great interest in schemes 
for electric lighting, and himself held a number 
of patents for improvements in both the arc and 
incandescent lamp systems. In 1881 Mr. Gate- 
house joined forces with a fellow-pupil under 
Sabine, Mr. R. H. Kempe, who was proprietor, 
with Mr, H. Alabaster, of the Telegraphic Journal 
and Electrical Review (afterwards the Electrical 
Review), and Mr. Gatehouse was made editof, 
a post which he held until a few years 


ago. Falling health compelled him to give 
up active work as editor, but as editorial and 
technical director he kept in touch with the 
journal, and lent his aid in a consultative capacity 
until a few days before his death occurred. 

Tub death is announced of Mk. Sydney Fisher, 
one of the leading authorities on agnculture in 
Canada. Mr. Fisher was born in 1S50, and 
educated at McGill University, and later at Cam- 
bridge. At the age of thirty-one years he entered 
the Dominion Parliament, and, with the exception 
of an interval lasting from iSgi-ph, was a repre- 
sentative in it continuously until igii. He made 
a study of the principles of agriculture, and w’hen 
Sir Wilfrid I.aurier came into pow'er in i8g6 was 
appointed Ministecof Agriculture, an office which 
he held for fifteen years. During his tenure of 
office Mr. Fisher initiated a progressive agricul- 
tural policy, the most important part of w hich was 
the establishment, in various parts of the 
Dominion, of experimental farms, where careful 
and profitable research has been undertaken. Mr. 
Fisher will also be remembered as the first vice- 
president of the International Institute of Agri- 
culture convened at Rome in igoS. 

The death is announced of Mk. \t kxander 
Wykter Blyih, which occurred on April i 
at the age of seventy-six years Mr. Blyth 
was for forty years public analyst for the 
county of Devon and the borough of St. 
Marylebone, and a past-president of the In- 
corporated Society of Medical Officers of 
Health. He will be best remembered as the 
author of a number of hooks on public health, 
among which are " Foods : their Composition and 
Analysis,” “Poisons; their Effects and Detec- 
tion,” and “A Manual of Public Health.” He 
also communicated a number of papers to the 
Royal Society, the Chemical Society, and the 
Royal Sanitary Institute. 


Notes. 


At the meeting of the Roval Society on May 5 the 
Croonlan lecture will be delivered by Dr. Henry Head 
on “Release of Function in the Nervous System.” 

PaoR. J. Norman Coeux, professor of organic 
ihemistry in the University of London, and Sir W. 
Morley Fletcher, Secretary of the Medical Research 
Coun^ (Privy Goundl), have been elected members 
oi the Atheuaum under the provisions of the rule 
of the club which empowers the annual election by 
the committee of a certain number of peraona “of 
distii^ished eminence in science, Uteratvire, the arts, 
or for public service.” 

Thr Institute of Physics will be inaugurated at a 
meeting to be held on Wednesday, April 37, at 6 pan., 
in the ball of the Institution of Civil Engionefs, Great 
f^eorge Street, Westminster. Sir Richard Glszebrook, 
the president, will preside, and Sir J. J. Thooison will 
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deliver an address Mr \. J. Balfour Is expected to 
be present and to extend a welcome to the institute. 
Non.members of the institute or of the societies Rsso- 
clated with it mav obtain tickets of admission on 
application to the Secretary, WfcEssex Street, Strand, 
W.C.a. 

A GOOD deal of attention has been devoted in the 
medical, pharmaceutical, and general Press to the 
{xxtviskms of the Draft Regulations drawn up bv the 
Home Office under the Dangerous Drugs Act of iqio. 
The drugs specified in the draft regulations are opium, 
morphlae, diamorpMne, cocaine, and eegonine, and, 
wlffi certain exceptions as regards pharmacists, 
medical men, dentists, and veterinary surgeons, the 
manulKture, possession, purchase, or sale of anV of 
these (krugs la proMUted except to persons duly 
Ucented or otharwise authorised by the Home Office, 
.^ppereatly a ebemiat sueoessfully synthesising one of 
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these drugs such as morphine without previously 
securing a luence for himself and the premises he 
works in might be regarded as manufacturing the 
alkaloid and thereby infringing the regulations 
Similarly he would require a licence before he could 
acquire and keep any of these drugs in his Isbonton 
and he would have to produce his stock for the inspec 
tion of any constable who desired to see it and if 
anv of It had been used or otherwise disposed of 
satisfv the constable that a record of the tr-inssction 
had been kept in the proper form in the appropriate 
book The regulations appear to have been prepared 
without consideration of the fact that drugs of this 
kind arc in lommon use for purely scientific purposes 
and it bt hoves chemists nnd others concerned to bring 
pressure to bear on the Home Ofhee to ensure the 
exemption of scientific workers from the operation of 
the regulations when they come into force 
The hilfvtarlv meeting of the council of the 
National Lnion of Scant fic Workers was held at 
the University of London Club on Saturday \pril 9 
the president Prof L Bsirstow in the chair It was 
resolved unanimously that the council views with mis 
giving the subordination of scientific workers con 
trolling scientific staffs to non scientific officials in 
Government Departments deplores the growing ten 
dency of public bodies to reduce expenditure on ^uca 
tion particularly in neglecting to provide for further 
institutions for the study of science and technology 
and by threatening existing institutions with closure 
irrespective of their national utilitv and will talc 
steps to oppose the tendency to discriminate solely on 
account of sex between the salaries of scientific 
workers of the same grade and professional standing 
The following two resoluUons on secret research in 
universities were also adopted — That this council 
IS of the opinion that it is neither practicable nor 
desirable that research for Government Departments 
or other bodies demanding the maximum privacy m 
Its pursuit in 1 the greatest strictures on publication 
should be undertaken under the auspices of a univer 
sity or of one of its departments and lhat the 
executive committee of the union be instructed to 
direct the attention of university authorities through 
out the I ingdom to the danger of undertaking (except 
in a nitionil emergency) research under the Official 
Secrets Act or similar conditions in university build 
mgs as the pursuit of such research is hostile to the 
university tradition of freedom of teaching reseirch 
and intercourse the freedom of the university scien 
tific worker and the best mterests of eduiation 
It is innounced that the biological expedition to 
Spitsbergen organised in Oxford University is to set 
out in June hmancial difficulties have l^n partly 
overcome but iccording to the Tmes funds are 
still inadequite to allow the whole programme to be 
followed The expedition comprising ten or eleven 
members will be under the leadership of the Rev 
F C R Jourdain and will devote its attention 
principally to oriithological work on the west coast, 
although it IS hoped that ice conditions wilt allow a 
viaic to New Friesland The promoters have been 
well odviaed. In view of their inexperience m Arctic 
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conditions to make use of Norwegian hunting sloops, 
and so have the assistance of expert seamen If the 
ice conditions are normal this year as they promise 
to be the expedition should have an interestmg time 
and do some useful biological woiic especially on 
Pnnee Charles Foreland 

In commemoration of the quatercentenary of the 
death of Fcrdinanl Magellan on April 37 Mr E 
Htawood read a paper to the Royal Geographical 
^ociet> on April 1 1 on the world map before and after 
Magellan s voyage Mr Heawood showed the influence 
on cartography before Magellan s voyages of the mis- 
representations largely dating from Ptolemv whidi 
reduced the circumference of the globe and extended 
land areas longitudinally Thus the voyage across the 
Pacific did not promise to be so long as it was in realitv 
One result of Migellan s voyage was to give greater 
appreciation of the width of the Pacific Ocean and 
another ct r ouslv enough was to bring into renewed 
promin ncc the con eption of a great southern con 
tinent — an idea whch dated from high antiquity and 
was r vised by the discovery of Fuegia Mr 
Heawood is not inclined to believe that Magellan 
Strait was known previous to the Magellan voyages, 
and thinks that earlier indications of it on maps were 
prompted by the hope rather than the knowMge of 
Its existence 

Ihe second Herbertson memorial lecture of the 
Geographical Association was delivered by Dr H R 
Mill in the map-room of the Royal Geographical 
Society on April 6 After references to the growth of 
geographical research in this country end to the 
career of the late Prof Herbertson the lecturer 
developed the theme of regional geographical study, 
and illustrated it bv a detailed discussion of the 
problem of mapping the average rainfall of a region 
on a large scale The steps by which the relation of 
average rainfall to the configuratidn of the land had 
been established were described and striss was 1 ud 
on the practical importance of such maps in planning 
waterworks and in developing water power The im- 
portance of amplifying such researches is had been 
made bj establishing a hydrometric survey was in 
sisted on and the plan of a geography of inland waters 
laid down For such work the river basin was the 
natural unit and the Ordnance Survey maps should 
be adapted to it by the insertion of watershed Imca 
separaung the valleys and by a senes of levels along 
the stream beds Ihe full description of the nver 
system and regime would require the consideration of 
geological botanical and economic conditions as well 
as of meteorology 

An account of the twenty fifth annual Congress of 
the South Eastern Union of Scientific Sodetiea 
was pnnted in Nature of June 24 1920 The 
South Eastern Naturaltst which has just ^n re 
ceived contains the proceedings and transactions of 
the union during 1930 under the presidency of Sir 
Edward Brabrook the papers read at the congress 
are printed in full and the reports made by the 
various committees and sections are given The 
annual congress for 1931 will be held at Reading 
on June 8-1 1, and the president for xqat-aa is Prof. 
E B Poulton 
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In accordance with the provisions of the will of * 
the late Dr R T Nichols the Roval Society of 
Medicine will offer triennially a prize of the value of 
aSof open to any British subject for the most valu 
able contribution towards the discovery of the 
causes and the prevention of death in childbirth from 
septiCKmia The society is open to receive com 
pellnj; essays for the first award until at latest 
June 30 1924 The works submitted must be type 
written or printed in English marked Nichols 

Prize and accompanied by the name and address of 
the author Work already published will be eligible 
provided it appeared not earlier than June 30 1931 
Further particulars of the prize are obtainable from 
the Secretary of the Royal Society of Medicine 
I Wimpole Street W i 

At the fourth annual meeting of the National Asso 
ciation of Industrial Chemists held at Sheffield 
recently and presided over by Mr A B Scarle the 
general secretary’s report on the activities and pro 
gress of the association during 1930 was read At 
present there are nearly 1 100 members on the register 
and a slight gain in membership has been made The 
economic status of the members has been considered 
by a special committee, and a scale submitted to and 
approved by the national council Ihese endeavours 
to obtain better remuneration were upset by unforc 
seen c rcumstances but the experience gamed shows 
that the association has prospects of doing good worl 
in this direction when trade is more normal Another 
committee discussed preliminaries with the British 
\8sociation of Chemists in order to try to bring about 
an amalgamation and negotiations are still proceed 
ing In the interests of the industrial chemist it is 
regarded as essential that every effort should be made 
to obtain an organisation strong both numerically and 
financially and one that is fully representative of the 
industrial chemists of Grnt Britain It is pcssiblc 
that much headway mav be made in this direction b\ 
amalgamation with the British Association of 
Chemists and possiblv by affiliation with the Non 
manual Workers Federation All communications 
with reference to the association should be addressed 
to the General Seiretarv Ihe White Building Fifz- 
alan Square Sheffield 

Under the title of La Dame de I Arable in 
L Anthropologie (vol xxx Nos 3 4) M L Sirct 
publMes an elaborate fully illustrated paper on the 
cult of trees in Druidism The author reviews the 
occurrence of tree cults in ancient France with com 
parative illustrations from the East as far as Nineveh 
and certain allied questions such as the extension of 
EneoIIthic commerce towards the north and the ex 
portation of preaous metals to the west 

The myths of the Alsea Indian tribe of Oregon arc 
collected with the original texts by Mr L 1 
Frachtenberg m Bulletin No 67 of the Bureau of 
American Ethnology Generally speaking this mytho 
logy is charactenstK of that area of the north west 
which embraces northern California Oregon and 
Washington It is typical of the north-west in so 
far as It is lacking in migration myths suoh as are 
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found among certain tribes of the south west and 
wast On the other hand it is intimately connected 
with the mythology of the tribes of northern Cali 
forma and it exhibits special points of contact with 
the folk lore of their neighbours to the north espe^iallv 
the Salish These points of resemblance and contrast 
ire carefully worked out in the introduction to the 
present volume 

Iv the March issue of Man Mr Ainsworth Dickson 
describes the only survivals of the regalia of the Wa- 
Vumba tribe in the delta of the Lmba River which 
formerlv m irked the coast il bound irv of German and 
Bntish East Africa They are descendants of a party 
of Persians who migrated about a d 1300 to this 
district from the plains of Sheraji About a d 1700 
the countrv was swept by a horde of cannibals from 
I he south and miny of the jicoplc removed for safety 
to the adjacent Island of Wassein where they founded 
I citv fhe objects now described consist of drums 
horns ind cvmbals used at the enthron ment of a 
sultan and with the ruins of a few mosques and 
some Durbar customs they form the only material 
evidence of a once flourishing Persian colonj on 
African soil 

SoMP interesting notes made on a cuckoo dunng 
the deposition of its eggs appear in Bntish Birds for 
March The author Mr Edgar Chance kept a 
single female under observation throughout the whole 
(f this, lime vvhi h lasted until no fe ver than twentv 
«ie eggs hod been laid All were dropped at intervals 
of forty eight hours into the nests of meadow pipits 
save in the case of the fifteenth egg for which the 
nest of a tree pipit was selected there being no 
meadow pipit s nest available Deposition always 
took pi ICO in the afternoon and an egg was never 
left in a nest until after the first egg of the foster- 
p irents had been laid On each occasion after 
dripping her egg into the nest she removed one of 
her dupe s eggs and this was either swallowed at 
tile nest side or borne twav and disposed of Ap- 
par ntlj only when forced by dire ne essitv will she 
leave an egg in a nest in which iicubation has 
commenced 

The value of the statistics of variation for the studv 
of fossils IS discussed at great length by Dr Hans 
Klahn in the Benchte of the Natural Historv 
Societv if Freiburg m Breisgiu (vol xxii part 2 
1930) Numerous tables of measurements of bracbio 
p^s ammonites and species of Helix are given and 
various mathematical treatments are attempted to 
determine the limits of species and van ties Part of 
the memoir is a criticism of Wedekind s work on the 
prin iplcs and methods of biostratigraphy 

We h ive received some parts of the seventh volume 
of Ibenca a weekly review of the sciences and their 
applicitions published in Tortosa The penodical is 
well illustrated and written in an attractive manner 
containing general articles and summaries besides the 
usual news and reviews of recent publications In 
Spam It cannot fail to spread an interest in the pro- 
gress of scienie while to other countries it affords a 
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moans >of obtaining news of Spanish scientific work. 
One original article gives an account of the Medusst 
found on the roa^t of Catalonia, and another describes 
the geology of the country between Tortosa and Cas- 
telldn. There is also an Illustrated article on the 
Nationai Museum of Katural Histoiy at Madrid. 

Among recent publications on mineral oil max be 
mentioned Bulletin 652, U.S. Geol. Survey, on "The 
Oil and Gas Field, Oklahoma,” and But. 
■ledn *656 on “Anticlines In the Bighorn Basin, 
Wyoming." The Cushing fidd has been opened up 
aince 191a with such rapidity and success that con- 
siderable waste occurred, lu dettcriber, C. H. Beal, 
bdieves that the oil and gas have collected from the 
broad gathering-ground provided by the gentler slope 
«f the anticlinal to the west, the gas arriving first 
Into the crest of the fold, and banking up a fottoxving 
oil-pool west of it. The firid in southern Wyoming is 
in Cretaceous strata, and here again it is pdnted out, 
by D, F. Hewett and C. T. Luptoo. that there is 
most Ubellhood of oil where upfolds occur near large 
veas of geatlv rising beds. The area of supply con- 
trols the quantity in the anticlines. In the “ Summary 
of Progress of the Geological Survey of Great Britain 
for 1919" (1920, 2x. bd.) some details are given 
of the recent borings for oil in Derbyshire and Staf- 
fordshire. The Lower Carboniferous shales, and not 
the limestone, are regarded as the probable source 
of such oil as has been found. 

Wk have received the fifth list (for 1917) of the 
earthquakes registered at the observatory of De Bilt, 
Holland. This station is provided with a pair of 
Galitrin seismographs, a Wiechert astatic seismo- 
graph, and a pair of Bosch horizontal pendulums. 
The catalogue, which Is one of the most complete 
issued, gives for each of the 394 earthquakes recorded 
the time, period, and amplitude of every phase, with 
a summary of the times of the principal phases at 
■other observatories and the position of the epicentre 
when that is knowm. The munitions explosion in the 
north of England on October i, 1917, was manifested 
in Holland by the rattling of windows, etc., while 
that of East London on January 19, 1917, apparently 
pas s ed unnoticed. 

The Danish Meteorological Institute has published 
the Issue for 1920 of the annual report on the state of 
the Ice in the Arctic seas. The year showed several 
peculiarities in amount and distribution, although 
information was lacking from many regions. In the 
Barents Sea ice was mudi scarcer than usual, and 
there was open water as far east as Novaya Zemlya 
all the summer, while even the Kara Sea offered fewer 
difficulties than in normal years. On the west coast 
of Spitsbergen the condition differed little from the 
ttotwial, but Storfjord was exceptionally free from ice 
In late aiunmer. There is little information from the 
east coast of Greenland, but more ioe than usual 
passed round Cape Farewell into Davis Strait. This 
meant tiiat the ice must have been packed dose 
against the east coast, since the shores of Iceland 
were jiraotioally free from ice throughout the year. 
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On the Newfoundland Banks icebergs were numerous, 
and dfiftad somew’hat further south than usual during 
the first half of the year. In Davis Strait and MeU 
vilie Bay the ice was more abundant than usual during 
the ^ring and early summer. 

The index-numbers of vols. xxiii.of the Physics and 
Electrical Engineering Sections of Scitnea Ahstraets 
complete the volumes for the year 1920. As compared 
witii the volumes for 1919, the Ph}8ict Section with 
its 750 pages shows an increase of about 90 pages, 
and the Electrical Engineering Section with 633 pages 
an increase of 150 pages. The number of physics 
abstracts has increased from 1580 to nearly 1670, and 
that of the electrical engineering abstracts from 940 to 
nearly ttao. These changes bring the two vriumes 
back to pre-war dimensions, although the number of 
articles abstracted is still considerably below the pre- 
war number. Unless there is a marked Change in 
the importanoe of the articles abstracted, this Increase 
in the average length of an abstract cannot be regarded 
as altogether satisfactory. Apart from this tendency, 
the volumes retain their positione as annual records 
of the progress of physics and dleotrical engineering, 
with which no worker who requires accurate and up- 
to-date Information con afford to dispense. 

.An interesting paper by Mr. G. Stead was read to 
the Institution of Electrical Engineers on March 16 in 
which the effect of electron emission on lihe tempera- 
ture of the filament and anode of a thernfionic valve 
was inxestigated. It was found that the temperaiture at 
any point on a tungsten filament which xvas emitting 
electrons was aker^ by the passage of the emission 
current through tiie filament and by the latent heat of 
evaporation of the electrons. Direct measurements 
were made with an optical pyrometer of the tem- 
perature along the emitting fiUunent. It xvas found 
that the distribution of temperature was unsym- 
metrical, the negative limb being hotter than the posi- 
tive limb. An account is also given of measurements 
of the temperature of an ano^ undergoing electron 
bombardment. The curve obtained, whirh shows the 
relation between the anode temperature and the 
number of watts dissipated by the anode per sq. cm. 
of surface, will prove useful to manufacturers. 

On March 17 Sir William Noble read a paper to 
t^e Institution of Electrical Engineers on “ The Long- 
distance Telephone System of the United Kingdom.” 
It deals mainly with the improvements that have 
been made in line-plant design during the last ten 
years. The recent expansion of longdistance tele- 
phony has led to a congestion of the pole lines along 
roads, railways, and canals. Improvementa, however, 
in underground long-distance telephone cables have 
led to a solution of the difficulty, and practically all 
the new trunk lines are, in consequence, underground. 
The three-electrode thermicmic amplifier can beuiedas 
a telephone repeater, and its general Introduction has 
revolutitmised long-distance communication schemes. 
Amplifiers can also be used to obtain duplexing — that 
is, both-way working of the line. • "Wired wireleas” 
or, as it is better caM, “high-frequency carrier-wave 
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telephony” was also discussed but its practical use 
ui this country would be very lunited 
Ikb sensitising of photographic emulsions for green 
has always presented difficulties The well known 
”gap In the green of ortbochromatic phtes, which 
caus^ certain natural greens to be tendered too dark 
u pertiaps die most notable of the irregulanties We 
learn from a communication of Dr Konig s in this 
month’s Colour Supplement of the British Journal of 
Photography that Dr Robert SchulofT of the Hochst 
dye worla has prepared a new dye pinaflavol 
which Dr Eder finds to be the long requu-ed green 
sensitiser having a maximum at about the line E 
filling sharply to D, and extending without gaps to 
F It yields a strong even spectrum band over 

the whole of the green bluci and violet The rapid 
fsili of sensitiveness at D is of e:>pecial idvantage in 
three-colour photography as the green record can be 
tidren with a yellow filter which can ea&ilv be obtained 
of great transparency to green Hitherto it has been 
necessary to cut off the red as well as the blue by 
means of a green filter and all green filters reduce 
veri notably the very colour that it is desired that 
the} should transmit Pinaflavol is used m the same 
manner as the cyanine and isocvamnc sensitisers 
Tm salving of the Italian battleship Leonardo da 
I met forms ^ subject of an illustrated article in the 
Engineer for March 18 This ship was blown up at 
anchor at Taranto in 1916 the rent m the hull 
measunng more than soo sq ft and extending up 
both sides. The vessel settled down by the stern 
capsized to port and sank m six fathoms of water 
She IS 650 ft long, the displacement is 22 380 tons, 
and she is armed with thirteen la in guns Being 
extremely valuable a committee was set up to report 


on different schemes of silvige and to arrange for 
carrying out the work It was finally decided to re 
float the ship upside down by means of compressed 
air to tow her into the Tiranto dry dock and there 
to repair the dimige so that she could aftersvards be 
nght^ at sea Ihe superstructure turrets guns 
etc , were det iched and left provisionally at the bottom 
of the se i in order to permit the vessel to enter the 
dry dock in an inverted state The while of the pro- 
jected work has now been iccomplish d and the ship 
was righted on Janniry 24 last The salvage of this 
vessel constitutes a moct remarkable ind unpre 
cedented feat It is also notable from the cngineer- 
mg point of view since it has proved possibilities for 
the use of compressed au which hid not previously 
been put to the test 

A VERY useful catalogue {New Series No i) of 
second hand books and journals deiling with zoologv 
has just been received from Messrs Wheldon and 
Wesley Ltd 38 Great Queen Street W C 2 It con- 
tains the titles of no fewer thin 2481 works (many 
from the library of the lite F Du Cane Godmnn) in 
the depirtments of Pisces Reptilia and Batrachia 
Ascs Mammiln Anthropology Domestic Quadrupeds 
ind Birds Genenl Systems and Eirlv Treatises and 
General Faunas i 1 m text books and miscellanea 
The catalogue cm be obtained free of iharge upon 
application to the pubi shers 

On p 85 of our issue for March i” we referred to 
Mr A C Kinsey s papers on American Cynipid'e 
or j,a 11 wasps Owing to an oversight the\ were 
attributed to the Proc^ings of the U S National 
Museum whereas they were published in Bulletin 42 
of the Ameriian Museum of Natural Histoiv 


Our Astroaofflical Column. 


Discovery os Pons Winnlcke s Compi — Th 
comet Pons-M innecke was detected by Prof Barnard 
on AjM-il lod aih 170m G M 1 R A ish 54m 38s 
N decl 36° 38 Daily motion 50 in north following 
direction The indicate date of perihelion is June 1 1 
or 12 Ihere will be 1 fairly close approach to the 
earth but no collision Meteors are \erv probable 
about June 27 

Rxibs Combi — This comet is brighten ng ind 
coming into a more convenient position for European 
ojboervers Many observations are reported the latest 
beum made at Copenhagen by Miss Vinter Hanwn 
G M T April 4 i4h <47 9m apparent R A 
20b a6m 3 1 40s apparent £ declination a° {8 5* 

On Apnl 2 the comet was described as small ind 
bright, about 8th magmtude with strong central con 
deaMtIon, no tail seen but moon bright It remained 
visible In the dawn as long as qth magnitude stirs 
The orbit and ephemeris given in Nature for March 31 
are not much In error and there is everv reison to 
mtidpate that the comet will attain faint naked-eye 
^sibiDty It will pass close to thi North Pole in mw 

OouBLB Stars— M r J Jackson contributes an 
artidle on this subject to the Observatory f^r March 
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in which he exiinnis the Lritrii { ir di tinguishini, 
phvsital pairs from optical one It is pointtd out 
that two stars of the 9th m ignitude or brighter 
within 5* of eich other arc likely to form a phis il 
pair Wide purs w ith ippctciable relative mot n in 
in most cases opti il without appreciable rel itii 
motion their state is doubtful unless there is i ton 
sidernble common jiroper motion 
If the relative motion of a pair of stars is I ss 
than P M /lo thev ar probihly binary Somt ob 
servers hive been very reluctmt to admit the first 
principle and have question d the binary chiratter 
eion of surh obvious pairs as &i Cvgm 
Mr Jackson applies his principles to selected por 
tions of Burnham s General Catalogue classifying 
several stars s obviously binary others as almost 
certainly optical He passes on to consider the hvp 
thetiral parallax on the assumption that the miss (f 
each system is twice that of the sun He shows th i 
this mas often be estimated even if only i small p r 
tion of the orbit has been obseried where its vilue 
IS large the star should be put on the list of pirallax 
stars If the observed paraUax is not very different 
from the hypothetical one the star is probably a 
physical binary Thus $ 4973 and /J 7514 are shown 
to be respectively physical and optical 
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The lateraal Physics of Metals. 


T he general dbcussion on the failure of metala 
undW internal und prolonged strebs, held on 
Wednesday, April 6, was of spraal interest for several 
reasons. In the first place, Iwing arranged jointly by 
the Faraday Society, the Institution of Mechanical 
Engineers, the Iron and Steel Institute, the Institute 
of Metalb, the Institute of Shipbuilders in Scotland, 
and the East Coast Institution of Engineers, it con- 
stituted a symposium which united the physicist, the 
metallurgist, and the engineer in -the discussion of a 1 
problem which can be solved only by the co-operation ! 
of all three. The problem itself, also, is of no wnall 
interest, whether viewed from the practical point of I 
view of the engineer who is concerned with the ' 
adequate safety and permanence of his works, or I 
from the scientific point of view as a question of the I 
internal physics of metals and of solids in general. | 
Briefly, we have first the long-known phenomenon 
miscalled “season-cracking” in brass. A cold-drawn I 
rod or tube, or a spinning such as a cup, may appear | 
to be perfectly sound and good when first made, but 
after a time, which may be a matter of hours or of | 
years. It breaks, seemingly spontaneously. Such 
fracture we now know is the result of the prolonged 
operation of an Internal stress which exist^ in the 
finished article as the result of undue deformations 
appUed to the metal during manufacture, and this 
stress has in time proved sufficient to pull the con- 
stituent crystals apart. This is a type of fracture 
quite different from that which the saine metal under- 
goes if broken in the ordinary way in a tensile test, 
when fracture occurs through the crystals themselves, 
and not through their junctions 
Until iqiq this phenomenon stood ns an isolated, 
but important, fact in connection with brass, but I 
then it was discovered that other metals, such as j 
certain aluminium allocs, lead, and even steel, could I 
undergo similar inter^^stnlline fracture after the 
lapse of time if left, under suitable conditions, exposed 
to a sufficiently severe and continuously acting stress. 
In view of these discoveries Rosenhain and Archbutt 
put forward the suggestion that inter-crystalline frac- 
tures of this type arise as a consequence of the exist- 
ence of an nm.irphous layer between adjacent metallic 
crystals; such a layer is regarded as consisting of a 
highly viscous, under-cooled liquid, and should, there- 
fore, be subiect to a minute amount of movement — 
either true viscous flow or visco-elastic displacement — 
under the action of long-continued stress, if, then, 
the form of the crystal boundaries Is such as to 
favour easy relative displacement, inter-crvstalllne 
fracture will ultimatelv result, while if the boundaries 
between crystals are irregular or rough, displacement 
win soon be checked and no fracture occur. Rosen- 
hain and \rchbutt found that in their aluminium alloy 
they could produce at will a micro-structure with smooth 
boundaries in which failure under stress might occur 
within an hour, while in another condition the same 
material would resist failure for many years, and 
probablv indefinitely. Similar results were obtained 
with lend, and in the cose of steel also indications 
of a oowerful effect arising from the nature of the 
crystal boundaries were found. 


More recently Moore and his collaborators at Wool- 
wich have shown that the selective action of certain 
chemical reagents, such as mercury salts and am- 
monia on inter-crystalline material, in the case of 
brass, plays a most important part in the process of 
“season-cracking"; indeed, they go so far as to say 
I that, in brass at all events, such chemical action is 
I essential to the occurrence of the phenomenon. In 
reply to this contention Rosenhain and Archbutt have 
recently shown that while even in their special alloy, 
in which the phenomena are most strictly analogous 
to those in brass, but more rapid, and therefwe more 
readily studied, chemical action — in that case by air 
or water vapour, or both —also affects the process, yet 
it selves, not as the prime cause, but as an accelerator. 
Specimens of their alloy which fail, when left in the 
air, in a few hours, withstand the same stress for 
several days when kept in a high vacuum or in 
hydrogen ; ' yet they ultimately fail even in the total 
absence of chemical action, and it is suggested that 
severely stressed brass will do so also, given time 
enough. 

The main discussion, however, did not turn upon 
the relatively minor differences between the views of 
. Moore and of Rosenhain, but rather upon the general 
question of the existence of the supposed inter- 
crystalline amorphous layer and its pro^ties. Here 
it seems that some of the metallurgists who wished 
^ to dispose of this theory on a priori grounds — that 
the exUtence of such a layer in “ highly crystalline ” 
1 materials like metals was not possible— adopted a 
I somewhat unintelligent and unscientific attitude. 
They cannot surelv naim to have so intimate a know- 
ledge of the behaviour of atoms during crystallisation 
as to entitle them to say that when two growing 
crystals approach each other the process of crystaU 
lisation must continue until the lost layer of atoms 
is in some wav forced to assume some orientation 
common to both the adjacent space-lattices. Nor 
can they dispute that a highly viscous liquid may 
behave as n hard and brittle quasi-solid under forces 
as ordinarily applied, t'.e. at relatively rapid rates, and 
may vet undergo flow or visco-elastic displacements 
if sufficient time is allow’ed. 

It IS not, perhaps, possible to say that the actual 
existence of amorphous inter-crys'talline layers In 
metals is proved, hut it must be admitted that there 
is more than a strong prima facie case for the theory, 
and, further, that it serves to explain and unify a very 
large range of phenomena which otherwise lack ex- 
planation or correlation. The theory of an amorphous 
inter-crystalline layer must at least be regarded as 
an extremely helpful hypothesis which has been gain- 
ing steadily in strength from the accumulation of 
experimental evidence during the past ten years. 
Whether it will ever be possible to place it on a surer 
foundation it is difficult to predict,' but our methods 
of studying the internal structure of matter hawe 
made such great progress in recent years that more 
is to be anticipated. Meanwhile, so far as inter- 
crystalline fracture under prolonged stress is con- 
cerned, It remains the only tangible explanation which 
was put forward during the discussion. 


Mooffolian 

D r. F. C. CRUIRSHANK read a paper on 
March 32 at a meeting of the Royal Antjiropo- 
logical Institute entitled “The Ethnological Sl^l- 
ficance of Mongolian Imbecility.” He pointed out 
that Robert Chambers eighty years ago directed atten- 
tion to the occurrence in England of persons who in adult 
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ImbedUty. 

life are yet a “ kind of children ” and “ of the Mon- 
gdian type.” In 1866 Dr. Langdon Down definitely 
described a t)^ of idiocy that he called Mongtfiian, 
and that has been recognised ever since by {rityndans. 
The homologies of these imbeciles have been tuscueecd 
by medical men from various points of view, but it 
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is f^nerally held that their resemblances to racial 
Monf(ols are only “accidental.’' Dr. Cruikshank. 
however, midntained that many of the characteristics 
of these children are really Mongoloid, while others 
are definitely simian and exhibit convergence towards 
the orangcnd rather than the chimpanzoid or general 
t)pc of groat ape. It was pointed out that “Mon- 
golian imbeciles ” adopt the horizontal disposition of 
the lower limbs in sitting that is characteristic of 
racial Mongols and of orangs, in contradistinction to the 
vertical disposition adopted by negroes and other non- 
Mongoloid races, chimpanzees, and gorillas. The cor. 
relation of the “habitual posture ’’ with various struc- 
tural peculiarities was insisted upon and discussed 
kn attempt had been made to explain away these 
homologies by reference to the hvoothesis of gland- 
balance influence on racial peculiarities, first put 
forward by Dr. Cruikshank in the Lancet in 1912 
He maintained, however, that this hypothesis was 
by itself Inadequate, and that it was necessary to 
invoke the notion of a line of common descent, even 
though in consequence it became impossible to avoid 
acceptance of some such polyphyfetic scheme of 
human origin as that of Klaatsch While there was 
abundant evidence, both historic and prehistoric, 
making it impossible to exclude the persistence In 
Western Europe of sufficient “ Mongolian ” blood to 
account for tne Mongolian characteristics of these 
unfinished children we call “Mongolian imbeciles,” 
the orangoid homologies were not thus explained. 
Further precise anatomical study was requiiw, not 
only of the Mongolian imbeciles, but also of the many 
Western “ Mongoloids ” who are not actually imbecile 
and of the Mongolian races themselves. 

Finally, it was shown that while “ Mongolian ” 
imbeciles converge towards the orang, there is another 
type of mental defect recognised in Europe whereof 
the subjects converge markedly in respect of their 
simian homologies towards the chimpanzee and awav 


from the orang. Iherc was need then for the co 
ordination of the observations of the physicians and 
the anthropologists in the free discussion of their 
observations. 

In the course of the discussion which followed the 
reading of the paper. Prof. Keith, while congratulating 
the author on his work as .1 pioneer in tms subject, 
maintained that the homologies to which he had 
directed attention were superficial Mongolism, he 
held, was pathological, and arose out of some defect 
in the working of the lomplicated internal mechanism 
which was a common inheritance of m.m and the 
anthropoids Of this working; we knew' little except 
that in certain obscure conditions it gave rise to such 
abnormalities as acromegaly, cretinism, Mongolism, 
and the like Dr. I-.'tngduii Down directed attention 
I to certain pei uli.irities in "Mongolian” imbeciles 
I which had not been mentioned by the author. The 
iris was frequently spotted and lacking in lolour, the 
I hair grew further down the bark of the neck than in 
the normal, and the sides of the face were often 
covered with a down. Prof Elliot Smith expressed 
the view that Mongoloids were purely pathological 
spc'cimens, .md directed attention to the recent inves- 
tigations of certain Dutch phvsicians which indie .ited 
that these abnormalities were due to an interference 
' with pre-natal growth in the seventh week of intra- 
uterine existence, and occurred m the olTspring of 
\oung or worn-out mothers. Dr F. C. Shrubsall 
I described a number of cases observed among defective 
' children in the London area, and adduced statistics in 
I support of the view that they occurred with greatest 
frequency in exhausted mothers. They were often 
followed by a miscarriage. 

I In his reply Dr. Cruikshank maintained that the 

I view that the Mongoloid arose from a disturbance of 
the gland-balance or from an interference with pre- 
natal growth w'as not inconsistent with his theorv of 
common descent. 


The Alaskan Salmon. 


T N an article of exceptional interest contributed to 
* the Scientific Monthly for February, Prof. Barton 
W. Evermann, an American ichthyoiogist of emin- 
eni e, asks this question : Can the .Maskan salmon 
fisheries be saved? These Pacific salmon are of 
economic value for the whole world. The first 
cannery was erected and operated in 1878, and by 
iqi8 the number had grown to 135. The pack was 
8159 ruses in 1878, and in 1914 about 2,500,000, the 
highest figure yet reached In 1919 the total pack had 
been reduced to about 1,250,000 cases, and there is 
every reason to fear that the decrease is progressive. 
The most fertile fishery in the world is thus in danger 
of practical extinction (from the commercial point 
of wew, at all events) owing to ruthless exploitation 
unchecked by legislation and almost unguided by 
State-directed investigation. 

There are five ^rles of Pacific salmon (Oncorhvn- 
chua spp.V, all of which have much the same life- 
history. They are anadromous, the adults ascending 
rivers' In order to spawn. They die, males and 
females alike, as soon as they hiave spawned; not 
one of them ever returns to the sea. For a brief 
period of a week or two in every year each varietal 
species is represented oniv by the developing eggs, 
and no parent ever sees its offspring— surely some- 
thing quite unique in the vertebrate sub-kingdom 1 
The young fish remain In the rivers for one to several 
years, and then descend to the sea. Eadi* river con- 
tains one variety, or elementary species, recognisable 
to the fishermen and zoologists (this Is the case for 
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the sockeyc, O nerka, at all events), and it is the 
result of the "home stream " condition. The fry 
reared in one river are said invariably to return to 
the waters in which they have been reared. In all 
cases the sockeye seeks streams which ha\c lakes as 
their head-waters, and the result is that the condi- 
tions under which thev are reared arc highly indi- 
vidualised. These conditions are most peculiar and 
of exceptional biologiial interest, demanding the 
fullest investigation. One would hesitate to believe 
in them were not the statements made so positively 
and on the authoritv of ichthyologists of distinction. 

How to arrest the decline which seems to threaten 
the very existence of an industry of world-importance 
is, however, the author's ihlef concern. Restriction 
of the annual Quantity of fish packed is, of course, the 
onlv practicable reniedv, but so powerful are the 
interests involved and so hand-to-mouth are the great 
financial enterprises that any suggestion of the kind 
Is certain to arouse intense opposition, and it can 
scarcely be expected in these davi that anv conceiv- 
able Government will have so much courage as to 
take the steps that the conditions obviously indicate. 
But investigation must precede anv such restriction. 
It appears that hatching out frv artificially has had 
no apparent effect — at least, with the methods so far 
employed —and so restriction seems to be the only 
remedy, the productivity of each river being found 
and the rate of exploitation fixed at the highest point 
compatible with undlminlshed yield. In a river 
methods of Investigation are possible that could not 
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be followed m At tea It la practicable to 
rack the nvers, permitting the ascent of the fish 
only through a narrow gap It is even poMible to 
count the fish that so pass during short sample tunes 
that can be averaged. Then the ratio of fish ascending 
to spawn to the run of fish four or five years later 
{when the hatched fry return from the sea) can be 
calculated Comparisons over a number of years can 
so be made and a maximum degree of exploitation per. 
mitted Ihe method is of course muw more com 
plex than is here mdicatcd, but it Is all highly practic. 
■able To such statistical investigation would of 
course be added a prolonged study of the spawning 
beds m the head waters even the ‘irtificial improve 
ment and control of the spawning and the elimination 
of the natural enemies of the very voung fry To 
some extent such mvestigations have been carried out 
spite It IS said of me opposition of the Secretary 
of Commerce whose noivoppreciition of the value of 
scienbfic investigation was all that might have been 
expected 

Now, however the commercial interests are 
threatened ind the administrative attitude is likelv to 
change^ — with results of value not onlv to the industry 
■but also to general biology J J 


Recent Appkcations of Interference 
Methods.* 

F KOI* MICHELbON said that since the armistice 
he had bc<n interested in this, questions the 
measurement of the earth tides a rc^determination 
of the velocity of light and the measurement of the 
diameters of hxdd stars 

In the first of these problems the experiment reduced 
Itself to the measurement of the differtnce in the 
movements of the free surfaces of water at the ex 
uemities of a long pipe submerged m the ground 
Preliminary work was carried out with microscopes 
but the final records were obtained from the move 
ments of interference fringes Records were taken 
at intervals of two hours on a kinematograph which 
worked continuously for a year The results obtained 
were plotted and found to agree very closely with 
those calculated from theory 
In the realeterminadon of the velocity of light the 
arrangement ultimately to be employed was the same 
■as that previously usM by Frol Micbelson, except 
that a much longer distance — say twenty five miles — 
was contemplated This was to permit a lai^er 
angular movement of the rotating mircor which in 
this case consisted of an octagon of glass rotating at 
about 1000 revtdutions per second If the sipeed were 
so adjusted that the octagon described 45° during 
the time taken by light to pass to the distant mirror 
and back, the retummg bMm would be undeviated 
This condition could be determined to a much higher 
degree of precision than was possible for the anmilar 
measurements invdved in previous detenninauona. 
The application of interference to this work lay in the 
metiKM of making the angles of the octsgon very 
accurately equal 

The third problem that of measuring the diameters 
of the stars, was solved on lines which Prof Michel- 
•on bad applied many years ago to the measurement 
of the separatum of double stars The methpd con- 
aists III varying the separation of two slits m front 
of the object glass of a large telescope until die 
Wsibllitv of the parallel dlfriction fringes seen in the 
focal plane of die telescope is a minimum No exist. 
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uig telescope is of large enough aptrtiire for thn 
condition te be reached in the case of stars; 

but by attaching an arrangeiiHnt ef mlfitirs in fimst 
of the large toe-in telescope at Mount Wdsea 
Observatory which in effect increased its aperture to 
so ft it hid been possible to obtain a result for the 
star a Ononis the fnnges from which disappeared 
when the slits were separated by about 10 ft This 
corresponded to an angular diameter of jusl under a 
twentieth of a second 


UnlTemty and Educational Intelligence 

Prof G Eixiot Suith u. delivering two lecUnes, 
one at Groningen Lmvcrsity on Apnl 14 and the 
other 4t the University of Utrecht on ^pril 16 
entitled Vision and Evolution These lectures are 
being given under the auspices of the Dutch Royal 
\culemy of Sciences and form part of the scheme 
for the exchange of lecturers between this countrv and 
Hoihnd which his been referred to recently in these 
columns 

Ihb Summer School if Civics organised by the 
Civic Education league is to be held this vear at 
Guildford (Surrey) on July 30-\ugust 14 Courses on 
ccinoimcs anthrupolo^, soiial biology, maternity 
snd child welfare sociology civics and social psychou 
logy will be among those offered, while practical 
training in the presentation of civics (through pubhe 
speaking etc ) and in the regionil approach to civics 
will also be provided Full particulars may be had 
from the secretary Miss Margaret Titton Lepliv 
House, 6s Belgravc Roid Westminster S W i 

Im governing body f Fmmamiel College C im 
bridge is offenng a rese ir h studentship of the innuol 
value of tiol which will be tenable for two veirs 
and renewable in exceptional circumstances for 1 third 
year The studentship is offered to 1 lesearch student 
commencing residence at the college in October next 
ind ipplications should reach the Mister of Emminuel 
not later thin September 17 The iward which will 
be made on the evidence submitted by the candid ites 
should include two certificates of good character m 
account of their career with the names of professors 
or teachers under whom they hive studied a stite 
ment of the proposed Ime of rrseirch and evidence of 
ability to undertake that particular class of work 

Whfn the closing of the Finsbury 1 cchnical College 
was announced by the Citv and Guilds Institute in 
July last the many friends of the ccdlege began to 
uke steps to ivert the threatened disaster A defence 
committee rinsuting principally of old students was 
formed and it presented a peti ion to the governing 
body signed by manv workers in all branches of 
science ind by others connected with industry and 
with some of the City Compimes who felt that all 
pmsible steps should be taken to cimtinue the lotlefe 
llie professional institutes and learned societies pre- 
sented a memorial sif^ by theu- presidents, and 
other bodies including the National Union of Scimtific 
Workers took such other action as seemed likely to 
help The strong hope that with the aesistance of 
the EondOn County Council and the Board of Bduca- 
tion, the future of the college mij^ be assured for 
the next five years was recently expressed bv the 
governing body to the defence committee and tfie tn- 
ftltutlons concerned The success of the negoHatkint 
la now announced, and it may be hoped that the 
permanence of the college will In the meantime be 
aarared without its distinctive character being In any 
way fmpelted 
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Ttu annual rq>ort, covenng the period Februarv, 
i9ao^Febniary, 19a i, of tbe Univeraity College (Lon- 
don) Committee Has just been Ueued. During the year 
3^33 whale-time students ware enrolled, of whom more 
than 40 per cent, were women; for evening and vaca- 
tion courses there were 389 and 287 enrolments 
rekpecti\ely, and in each tase there were more than 
twice as many women as men. The figures quoted 
for whole-time students include 383 who are engaged 
on post-graduate and research work. Ihe report 
contains a record of the principal activities of the 
college during the year, ana also the annual financial 
statements, according to which the expenditure has 
been nearly 119,0001. The revenue from f^ was 
43,oeoI., and a further sum of about 71,000!. was 
provided by income from endowments, donations, and 
grants, leaving a deficit for the cear of some afiool. 
The nmst important benefaction which has been 
received is the Rockefeller gift for mediial education. 
Bv the terms of the trust deed the Rockefeller 
Foundation has offered to give 400,000! to Univer- 
sity College Mortal Medkal School to assist in buil^ 
ing and equipping a clinical unit such as the college 
authorities mav consider desirable, and a further sum 
of 435,000!. will be given towards the support of 
clinical fociKtles and teaching; the University of 
London, on behalf of Universlu College, is offered a 
sum of 190,000! to assist in extending the anatomv 
and phvsiologc schools at the college, and a further 
sum of 180,000! to form an endowment for laboratorv 
teaching. In every case the original plans of the 
college authorities will be the basis of ail the changes 
mode. The total sum of monev w hlch is being placed 
at the disposal of the college amounts to no less than 
1,305,000!. 

\ spvciAi luncheon was held on \pril 7 at the 
Roval Hotel, Bristol, in connection with the move- 
ment to re-establish the West of England in its 
former position of leadership in the new er.i of pro- 
gress upon which the Empire is now entering ^e 
Viix^Chancetlor of the University of Bristol, Sir 
Isambord Owen, after referring to the proud record 
of the West of England from the fifteenth century 
until the period following the Napoleonic wars, pointed 
out tliat In tile present period of reconstruction it still 
retains its domin.int natural advantages, together with 
a relatively much greater increase of population than 
the rest of the country. In this new era, when exact 
scientific knowledge and the capacity to use it ere 
the foundations of progress, the universities are the 
pivot of the educational svstem, in that they are 
directly and indirectly responsible for the training of 
^ teachers in our schools, so that no class can remain 
indifferent to fhe welfare of the universities The 
University of Bristol is fortunate in possessing an un- 
encumbered site of 13J acres near the heart of the 
citv, and through the princely generosity of the late 
Mr H. O. Wills and his sons, Messrs. G \ and 
H. H. Wills, it is being housed in a pile of university 
bufldiftgB unsurpassed in this country outside Oxford 
and CainbrUlge. What is now required is money for 
endowments, for staff, and for working capital, and an 
appeal is to be made for pifblic supp^. In common 
with the other English universities, Bristol is over- 
crowded with students In every faculty, whilst income 
has shrunk to less than half its pre-war value. 
Government support is Increasing, the neighbouring 
counties are promising grants, but ]^vate benefactions 
are urgently required, and they are essential to ensure 
the f re id o re and independence of the University and 
to provide the hltfi^t knowledge and Intellectual 
training for nit who are capable of profiting bv It. 
The universities are reatdv to rise to their* privileges 
if only fhe peoole who can w-lll aid them finafiflallv 
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Calendar of Scientific Pioneera. 

April 14, 1885. James IKviglit Dana diad.— Professor 
of natur.1l hisuiry and gvology at \ale, Dana, hke 
Darwin, laid the foundaiion of his work during 
scientihc voyagts in tht soutlicin seas He had a 
World-Wide reputation as i zoologist, geologist, and 
mineralogist 

April IS, 18M. Jean Okarles QaHitwd de MarikMO 

diad. — A native of Switzerland, Marignac was pro- 
fessor of ihemisirv at Gincva To test Prout’s hypo- 
thesis he determimd with extreme varc the atomic 
weights of twonty-eight of the elemtnts He also 
studied problems in Mysical chemistry 
April IS, 17SS. Qeorga Louia Leelara, Oomta da 
Mian, dnd.— ^s director of the Jardin des Plantes 
and as author of the ‘ Histoire Naturellc,” Buffon 
invested sen nee with new dignitv .snd interest Fer- 
tile in ideas, he heipcsl to p.sve the wav for the 
modern theorv of evolution 
Aprd 16, 1ISS. •igMtmmd WrablaaraM dMr- 
WrcAlewski spent six vears as ,in exile in Siberia. 
Afterwards, when professor of physics at Cracow, he 
did important work in the condensation of gases at 
low temperatures 

Aurfl 16, 1101. Henry Angustua ftawtand djad.— 

lake Langley, Rowland began life as an engineer. 
In 1876 he became the first professor of physics in 
the Johns Hopkins University. He redetermined the 
value" of* the ohm and the mechanical eonivalent of 
heat, and made fundamental studies of the solar 
spectrum His diffraction grating was described In 
1882 At his death his remains were cremated and 
mined beneath his famous ruling engine. 

April IS, ISIS. Qaerga WiRam HHI diad.— One of 
the greatest masters of dynamical astronomy, Hill 
was for thirtv ve.irs connected with the American 
Nautical Mmanav Newcomb was his colleague 
April 17, 1S6B. Otto wmiahn van Btmve dM^In 
t86i Struve succeeded his father as director of Pul- 
kow’a Observatory, adding greatlv to fhe reputation 
of what Gould called the astronomical capital of the 
world 

April IS, 1S73. Juatua van UaUg diad.— Bom In 

1803, I.iebig .It the .ige of twenty -three became prev 
fessor of chemistry in the small town of Giessen, 
which by his teaching .md discoveries and great per- 
sonality he made the Mecca of young students of 
chemistry One of the most illustrious chcsnlsts of 
his age. his work on agrirultural chemistrv raised 
him to the rank of a benefactor of mankind He died 
at Munich, whither he had removed in 185* 

April IS. ISSf. Oliailaa Robert Darwin dtade-- 
Through Henslow’, the Cambridge botinist, Darwin 
become naturalist to H M S Beagfe and spent live 
years exploring the South Seas In 1842 he settled 
at Down, In Kent His view s, w ith those of Wallace, 
on natural selection were given tr the Linnean bocietv 
In |u!v, 1848, and the follow ing -v ear he published his 
“ Origin of Species ” Marking as it does a turning- 
print in the history of thought, this work was the 
first of a series which made Darwin the great inspiring 
leacler of evriutionnrv blriogv 
I April IS, 1SSS. Horre Onri# died.— The discoverer 
with his brother in 1883 of pl«»o-ekctririty. Curie with 
his wife, Marie Sklodowska, while studying pheh- 
biende in 1898, announced the existence of polonium 
and radium. At the time of his death Curie was 
professor of physics at the SoTbonne. 

Aarl M, 17SS. Mm O ead rWt e dM.— The son of a 
Yorkshire gentleman, Goodricke three rears before his 
death, whm only nineteen veas^ of age, received the 
Ckipley medal for his discav^ trf the period and cause 
Of the chasiges in the variable star Algri E C. S. 
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Societies snd Academies. 

London 

ZMlogIcal SmMt, March aa— Sir S F Harmtf, 
\ ice president in the chair — Prof J C Ewart 
Ihe nestling feathers of the mallard with observa- 
tions on the composition origin and history of 
feathers — h T Sewtsa Fossil oonea of birds whidi 
had been collected bv Dr Forsyth Mm or from caves 
in Sirdinia Corsica and Greece — G C Rabsea The 
nioHuscin genus Cochlitoma and its anatomy with 
remarks upon the variation of two closely allied 
forms — H E Aadrews The Oriental species of the 
genus Callistomimus (Coleoptera, CarabidsB) 

Osslagical SecMy. March 23 —Mr R D Oldham 
president in the chair — E B Balky The structure 
of the south west Highlands of Scotland Evidence is 
given for allotting the south west Highlands to three 
great structural divisions in descending order as 
follows — Loch \we Nappe Iltay Nappe and Bal 
lappel Foundation The two lower of these divisions 
ire themselves structural complexes All available 
evidence points consistently to movement from the 
north west during the development of these structural 
divisions In a general wav there is a close relation 
ship between depth of cover ind degree of meta 
morphism No metamorphic inversions have been 
not^ and it is clear that crystallisation lontinucd 
until the close of the earlv nappe movements In 
Cowal a peculiar tvpe of metamorphism reigned both 
in ore anti linal and in anticlinal times wherefore 
It would seem that the eirly and late movements of 
the south isest Highlands are but successive chapters 
of a continuous historv of mountain building 
Paris 

Acadeaiy al Sckaces March si —M Geodes Lenioine 
in the chair— MM H Oesloadres and Barsea Re 
searches on the atmosphere of the stars Iht recogni 
tion of the upper layer in some stars and comparison 
with the sun The H, ind K lines (hydrogen and 
calcium) have been found in the spectra of cGcminorum 
and a Oricnis and have proved t( be about five times 
larger than in the sun Hence it is concluded thit 
the upper atmosphere m these two stars has a greater 
density or a stronger electrical field than in the sun — 
L LMtmm Ihe experimental determination of the 
movehient of a solid — F Beaty The interpretation 
bv dielectric cohesion of a celebrated experiment of 
Sir J J Thomson — P Sabatkr and B KabeU Cata 
Ivtic hydrogenation with copper Experiments with 
copper prepared bv reducing the hydroxide at about 
200° C as a catalyst The substances reduced in 
eluded benzaldehyde acetophenone benzcxiuinone 
benzovlpropanone and phthalic anhydride — G Jatta 
Two consequences of the functional differential equa 
tion deduced from the confcx-mal representation — G 
VoBrra The zeros of integral functions of infinite 
order— A Sartory L SMer P PelUsikr and C 
Vaaeker A method of evaporation concentration and 
desiccation of organic or mineral substances A cur- 
rent of cool dn air is passed over the material to 
be dried and the moisture thus taken up removed 
from the air by freezing, the whole forming a cir 
culating system Some results are given— ^ and 
L di Bioglk Bohr s model atom and corpuscular 
plectra Some consequences of this theory of the 
atom are developed and compared with experiment 
In some cases the results predicted are in agreement 
with the expsnmental results in others addi 
tional expenments are required — F Mkhind The 
energy of a system of currents Conditions of 
stability of equilibrium — H CUpart The mutual 
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(apparent) actions of magnets and currents plunged 
in a magnetic liquid — R Aadabeit The mecdianism 
of the energy exchanges in the electro-chemical ms 
sago of an atom to the state of ion —A Bigst The 
contraction on dryuig of kaolins and clays The 
materials examined were moulded into bnquettes 
either os pastes of varying consistency or dry then 
allowed to dry slowly and the losses in wei^t and 
alterations in length determined The results obtained 
with SIX substances are given in a diagram — E 
Passsiaard The alluvial terraces of Nive and their 
relations with the Mousterian sircen of Olha — P 
Scherfsebewsky Dry mist A discussion of the dif 
ference between drv mist and fog and of the meteoro- 
logical conditions peculi ir to each with special refer 
cnce to the effects on avi ition — L Amaad The 
nuclear phenomena of hetcrotvpical kinesis in 7 obeha 
urens and in some ( ampanulaceae — C A Bey The 
utilisation of the stems tf various annual plants in 
view of the production of mechanical energy necee 
sary for agricultural work in the valley of the Nigir 
From a t alculation i f the amount of cnergv reouired 
for growing cotton it is shown that this could be 
obtained from a power gas plant manufacturing a 
weak gas the raw material being plant woducts 
grown annually timber being excluded II Herkssy 
The hvdrolv sis of a methvl d mannosidc bv soluble 
ferments The most advantageous source of d man 
nosidase is germinated lucerne seed G Bertrand and 
R Vladesco The causes m the variation in the 
amount of zinc n vertebrate an mals the influen e 
of age The amount of rinc present is at its maximum 
n young individuals This is opposed to the results 
obtained bv S Giava and the causes of this disagree 
ment are discussed— R Fesse and Mile N Roncbsl 
maa Ihe formation of urea m the liver after death 
Pro >f of the formation of urea in the liver after death 
IS given this prMiertv of the liver is destroyed hv 
heating to 100* C — A Lamkre and H CMtnrkr 
Pregnancy and the phenomena of anaphvlactic shock 
Guinea pigs in a state of pregnancy are immune from 
anaphylactic shcKk — J Pwkgrta The subfossil 

otoliths of the fishes of the southern Sahara and their 
sign fication E F OaHaiio The chemicotactie re 
actions of the flagellated Chilomonas — Mme Anna 
Drnwiu and G Beha The defence of animals grouped 
together against poisons In an earlier communication 
on the poisonous action of colloidal silver on the Con 
voluta it was shown that isolated individuals were 
much less resistant than grouped individuals Similar 
experiments on the larvsa of Rana fusca are now 
described with results confirming the earlier work 
The larvae appear to emit a protective substance and 
when the individuals are grouped the defence is 
efficacious — MM Aleuts and Peyrea The mode of 
development of the so called mixed tumours and cvlin 
drama of the region of the face 

Washington D C 

Natkaal Aesdsay ef Sckacw (Proceedings, vol vi , 
No 7, July 1920) — H S Rssa The dynamics of a 
fluctuating growth rate A detailed discussion of 
various formulas proposed on chemical, biochemical 
or empincal grounds for the representation of the 
rate of growth with illustrative statistics obtained 
from measurements on voung apneot trees There 
are three distinct mtra seasonal cycles of growth, in 
each of which the growth resembles the rate of auto- 
catalytic reaction— A J Letka Analytical note on 
certain rhythmic relations in organic systems In 
cases hitherto considered on the basis of chemical 
dynamics, oscillations have been found to be damped 
instead of periodic It is shown, however, that in 
certam special cases the oscillations may be undamped 
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mnd the rh^m indefinitely continued The retulta 
are suggestive of pdssible interpretations of rhythmic 
processes m physiology — H S Vandlw The class 
numbtf of the field and the second case 

of Fermat’s last theorem — C W Metz Observi 
tion on the sterility of mutant hybnds m Drosophila 
virihs Stenlity in the rugose glazed and rugose «ax 
htbrids 19 accounted for by assuming dominance of 
sterility instead of an incompatibility as was done 
previously when only rugose glazed were known — 
H A Chsplla and L r Rettgcr Studies on the 
transformation of the intestinal flora with special 
reference to the implantation of Bacillus acidophilus 
I Feeding experiments with albmo rats B but 
gartcus 18 incapable of accommodating itself to intcs 
tinal conditions B acidophtlm howetcr submits 
readily to implant ition at least in the white rat 
The beneficial results attributed to various forms of 
sour milk products have in ill probability been due 
to the milk as such - R Pearl A single numerical 
index of the age distribution of a population The 
function here discussed gives a substantially accurate 
indication of the essential nature of the agc-distribu> 
tion — M M Mrtcall An important method of 
studying problems of relationship and of geographical 
distriliution The author show s the v due of the method 

of studying relationships between grouos of animats and 
plants ancl their geographical distribution and migra 
tion routes by means of a comparison of the disttwu 
tion of the hosts with that of their parasites — T V 
CavUle The influence of cold in stimulating the 
growth of plants The common beli fs that trees and 
shrubs become dormant because of the cold and th it 
warm weather is of itself sufficient cause of the 
betfinning of new giowth in sprin** ire both erroneous 
—I B Laeb The nature of the negatiae carriers 
produced in pure h\drogen and nitrogen bv photo 
electrons In pure nitrogen and hvdrogen gas the 
electrons do not attach Ihemsehts to the molecules 
to form ions in anv appreciable quantities — \V F 
Daraad Shock or water ram in pipe lines with im 
perfect reflection at the discharge end and including 
the effects of friction and non uniform change of 
\ he opening 
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University Grants in the Civil Service 
Estimates. 

I N view of the recent economy campaign, the 
debate on the Education Estimates for the 
present Enancial year, on April 12, was awaited 
wi^ interest, but apparently the economists did 
not get the same support in the House of Com- 
mons as was given in certain quarters outside. 
The Estimates were passed without alteration, 
and the vote for grants in aid of Universities and 
institutions of University rank was agreed to with- 
out discussion. This means that there is an addi- 
tion of half a million to the annual University 
grant, together with a special non-rccurrent grant 
of 500,0002. for superannuation purposes. 

Under the heads of education, science, and art 
(Civil Service Estimates, Class IV.) the total 
estimate for the United Kingdom for the year 
i9»i-22 is 67,038,2952., of which sum 1,500,0002. 
is allocated to Universities and institutions of 
University rank. That is to say, these higher 
institutions will receive about one-forty-fourth 
of the total estimate. On the face of it this 
«eeai8 far toe small a proportion, and a closer 
examinatioa confirms the view. The fact is that 
the Govemnoeiit has been slow to recognise the 
necessity of gveater financial aasiatance for the 
Universities, and perhaps the Universities have 
not been ianpertuoate enongh on their part. 

While this additional annual grant will foe wel- 
comed, it ia acarcely neoeasary to say that it is 
insufficient to meet the present needs. Umversity 
teachers are notorioudly underpaid, so much so 
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that grave doubts are felt as to the supply of 
adequately qualified teaching power in the future. 
Even if the new grant were solely devoted to 
increases in salaries it would be insufficient. For 
example, with the same allocation as last year, in 
the case of one of these institutions it would mean 
no more than an average all-round increase of 
about 20 per cent. Witii University salaries at 
their present level such an increase would most 
assuredly not meet the exigencies of the moment. 
But the salary problem is not the only one with 
which the University is faced. Other pressing 
financial needs will have to be met, and, while 
the new grant will tend to ease the strain, one 
cannot but feel that it is hopelessly inadequate. 

It is illuminating to compare this state of affairs 
with the provision made by the Government for 
the Civil Services. On p. 7 of the Estimates will 
be found a statement regarding the rate of bonus 
applicable to salaries and wages. This rate 
ranges from 130 per cent, of the pre-war re- 
muneration in the case of small incomes to 45 per 
cent, in the case of the larger incomes, the maxi- 
mum bonus payable being limited to 750I. per 
annum (500!. in certain cases). Thus, to take one 
example, the estimated bonos for the Administra- 
tive Staff of the Board of Education for the year 
1921-22 IS 209,9152., which works out as an 
average all-round increase of about 67 per cent, 
upon pre-war salaries and wag^s. Similarly the 
bonus proposed under the heads of administration 
and inspection for the United Kingdom is not far 
short of half a million, with almost the same 
percentage increase. This is the sort of provision 
the Government makes for its owm Services. 
Having in mind the index figure for the cost of 
living, we are not prepared to say that this pro- 
vision as a whole is excessive. Our contention 
is that in the present financial strain it is the duty 
of the Government to give special assistance to 
the Universities, and at least to treat them as 
liberally as its own Services. 

If it is argued that the Government has in- 
creased its subsidies it must be remembered that 
the field over which the grants have been 
tributed has been gradnally extending. ' An in- 
spection of the Estimates on p. 54 shows that 
four London medical schools are receiving for the 
year 1921-aa in the aggregate 26,0302. over and 
above what they received in the previous year. 
If we interpret a footnote correctly, this 
slice out of the grant it to malm provision 
for clinical uaiu. No tk>ubt titis is a neces- 
sary object, but it is seriously to be ques- 
tioned whether it was one of the purposes 
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contemplated uhen the grant t\ai> originally made 
One would think that such provision should be 
made b\ special Parliamentary \ote Further, on 
the same page, it will be seen that the sum of 
8o,oool IS allocated to five institutions which did 
not receive a penny from this source in the year 
1920-21 Iwo of them — Oxford and Cambridge 
— are each to receive 30,000/ Now wc do not 
for a moment begrudge them these grants But 
by extending the field of the distribution, a large 
sum, in the cases just mentioned 106,030/ , has 
been diverted from institutions which otherwise 
would have benefited from it, and this fact ought 
not to be overlooked 

It cannot be too strongly urged that Umversi 
ties and institutions of University rank are in an 
anomalous position in that they are compelled by 
force of circumstances to look to the Government 
for assistance 1 heir lin me lal burdens, largely 
due to the crisis through which the country is 
passing, cannot be met from their normal sources 
of income Benefactions are problematic 
To raise the fees to meet the additional 
and necessary costs would be to make them 
so high as to prevent a large number ot 
deserving students from entering the University, 
with ultimate loss to the community and nation 
Alreadv the fees charged arc considerably 
larger than those which prevail in the United 
States ot America It is facts such as these which 
make the problem of University finance so dithcult 
and the neccssitv of further Government assistance 
so imperative 

If our legislators have any doubt about this 
neccssitv, let them examine the figures on p S4 
of the Estimates, and note the relative disparity 
between the grants for England and Scotland Six 
Scottish institutions are to receive 180,000/ , 
whereas forty -two English institutions will 
get onlv 391,1801 ' A footnote makes it 
clear that the Scottish estunate includes 
73,000/ awarded by Scottish Acts of Parliament 
in 1S89 and 189a respectively The right of Scot 
land to so large a sum is not questioned, since, 
no doubt, when these Acts were passed the Scots 
were willing to forgo other privileges in 
order to make better provision for their own 
higher education Our point, however, is this 
whatever may be the genesis of the grant or 
grants, the total sum is relatively much larger 
than that assigned to England If such a sum is 
necessary for Scotland — and we do not doubt it is 
— surely the Government should see that a pro 
portionate sum should be given to Fngland 
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One other point The Estimates provide for a 
sum of $oo,oool for superannuation purposes 
i his IS intended to be a special non recurrent grant 
in aid of certain Universities, colleges, medical 
schools, etc , to assist them to provide retrospec- 
tive benefits for senior members of the staffs under 
the I ederated Superannuation System of the Uni- 
versities In a previous issue we have already 
criticised the proposal and expressed the opinion 
that this sum will fall far short of the amount 
necessary for the purposes indicated Unless a 
grave injustice is done to the senior members of 
the stiffs, the grant will have greatly to be in 
creased, or an opportunity given them to come 
under the School leachers (Superannuation) Act 
It is certain that a very large number of Uni 
vcrsity teachers would gladly av nl themselves of 
the latter alternative 


Colloidal Theory 

4 »t Introduction to Thioretical and Applied 
Colloid Chemistry "The World of Neglected 
Dtminstons By Ur Wolfgang Ostwald 
Authorised translation from the German by 
Prof Martin H 1 ischer Pp xv -1-233 (New 
\ork John Wiley and Sons Inc , London 
Chapman and Hall, Ltd , 1917 ) 11s 6d net 
I he Chemistry of Colloids Part i, Kollotd 
chemie By Prof Richard Zsigmondy Trans- 
lated by Prof rilwood B Spear Part 2, In 
dustrial Colloidal Chernistry By Prof Fllwood 
B Spear Pp vii-(-288 (Ntw \ork John 
Wiley and Sons, Ine , London Chapman and 
Hall, Ltd, 1917) 13s 6d net 

A t fPR reading the books the titles of which 
stand at the head of this article, one is inclined 
to ask whether the word “ colloid ” as it has come 
to be used does refer to a definable state of matter, 
or whether it is not, in fact, used as a convenient 
label for a heterogeneous group of states which 
have only this in common, that they are not 
easily assimilated to the ordinary doctrines of 
molecular physics 

It IS agreed that the word refers to systems la 
which one state of matter is dispersed through 
another, but it is claimed that there are no natural 
boundaries between such systems and coarse 
settling suspensions on one hand, and true 
molecular solutions on the other 

Having convinced themselves that there are no 
natural limits, both Dr Ostwald and Prof. 
Zsigmondy select arbitrarily certain sizes of 
particles or degrees of dispersion and define 
mixtures which lie between as colloidal This 
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is a mere ronfession of weakness, and everj 
step of the argument on which it is based seems 
open to challenge It is pure topography, and 
as such of little value The colloidal state does, 
in fact, touch solution on one hand, and sus 
pensions on the other, but it is not a matter 
simply, or even primarily, of scale The 
distinctive quality ot the state consists in 
certain constraints which may fairly be called 
frictional constraints, from which comes the 
characteristic inertia of colloidal systems noticed 
by Graham An ideal suspensioii in which the 
relation between particles and fluid medium was 
one of simple repulsion would be free from such 
constraints Its sole characteristic would be i 
uniform distribution of the particles — this follows 
from considerations of entropy — so that, if 
appropriate external restraints operated, the 
system would manifest an osmotic pressure 

An ideal suspension of this kind is the ideal gas 
of colloids, and the distinction between it and the 
simplist lolloidal solution lies in the fact that the 
particles react with the fluid, the energy asso 
ciatcd with the rciction being of the type known 
as surface energy, but modihed by the excessive 
cur\aturc of the surfaces fach particle acts as 
a strain centre, the molecules about it being 
orientated more or less with respect to its centre, 
and the total effect is an increase in the rigidity 
and a decrease in the mobility of the fluid — a 
decrease that is in the numbir of molecules which 
cross unit area of a plane surface in the interior 
in unit time Any constraint which the particles 
exert on the molecules of the fluid will therefore 
tend to increase their own diffusive energy, and 
the osmotic pressure would be greater than thit 
of an ideal suspension, just as when true solution 
IS exothermic the osmotic pressure is greater than 
that given by the gas equation 

The energy peculiar to such systems may be 
classihed as capillary and electrical, namely, a 
contact potential difference between the particles 
I and the medium. We are ignorant of the quantita 
tive relations between the two, but stability is 
least when the contact potential difference \an 
ishes — that is to say, at the isoelectric point I his 
feature is almost alwavs and quite w rough dr 
scribed by saying that coagulation occurs at the wo 
electric point Coagulation, of course, occurs over 
a range which is determined by the magnitude of 
the forces operating to produce agglutination and 
preupitation 

It IS obvious that two particles which come 
within range of each other will or will not 
agglutinate according as the variation* of 
surface energy with the distance between their 
centres is positive or negative If it be negative 
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there will be a buffer action similar to that which 
may often be observed between drops of one fluid 
floating on the surface of another A finite amount 
of work must be done to bring about agglutma- 
tion, and this is an instance of one of the fric 
tional constraints characteristic of colloids Third 
components are practically always present in 
minute amount in actual sols condensed on to the 
particles They decrease the chances of agglu 
tination because they decrease the energy of the 
interface between particle and fluid, and, there- 
fore help to make the variation of the energy 
with the distance between centres negative 

We may note in passing that the diffusive 
energy is concerned only with the distribution of 
the particles Fhe sire of the particles — that is 
to say, whether they do or do not agglutinate or 
completely fuse on “contact ” —is determined by 
the \ anation of energy mentioned above A strik- 
ing example is offered by the system ether-water 
If the ether phase be distributed through the 
water by shaking, the drops ire brought into con- 
tact again by the external aggregating force 
gravity and, ome in contact, they immediately 
fuse If, however, a trace of iodine be added, 
gravity brings the drops together, but they do 
not fuse, because of the local influences of the 
iodine upon the local variation of energy on 
contact ' 

Having got so far, it does not need much 
imagination to see that the reason why colloidal 
particles do not fuse must be essentially the same 
is the reason why solid faces do not weld when 
pressed together 

There would be little difficulty in defining the 
colloidal slate if the relations between the com 
ponents were only those mentioned above It is 
at the other end of the scale where sols shade into 
true solutions in a perplexing way, not because 
of variation in the size of the particles, but because 
true solution exists side by side with true col 
loidal dispersion 

Broadly, thire are two types to consider those 
in which true solution involves, or seems to 
involve, the entire colloidal component — e g 
silica — and some proteins in water, and those 
in which the solute is a salt, one ion of 
which is highly insoluble, in which case the 
dispersed phase consists of aggregates of 
this ion with unionised molecules Such 
systems are salts of proteins and of fatty acids in 
water, and the remarkable feature is that though 
the colloidal” ion may grow to such a size as 
almost to reach the limits of microscopic vision, 
the electnc charge it carries is the area of its 
surface multiplied by a constant 

To return now to the delimitation of the col* 
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loidal state It should be sudi as to loelode at 
one extreme bacterta growing in a medium 
It has been shown quantitatively that agglutina 
tion of bacteria occurs when the contact potential 
difference at the surface ot the bacteria is de 
stro>ed They, therefore, present a characteristic 
feature At the other extreme there would be such 
a system as turned up accidentally during the war 
at a certain factory An oil was found to form 
w th water a stable emulsion remarkable for the 
size of the drops which averaged nearly 2 milli 
metres in drameter When the drops were broken 
up b> violent shaking they slowly grew to the 
char ictenstic large size and at constant tern 
peratures persisted for months forming a system 
defined by a distinct curvature of the interfaces 
hxed protebly by frictional constraints Clearly 
delimitation can neither be simply dimensional nor 
IS it to be found in the chemical make up it must 
he sought and is to be found in the presence of 
charactenstic constraints 

Both books present in a fair way the contem 
porarv views of colloidal tiieory It is to the 
theory that critiasra is directed not to their pre 
sentation of it Each book has its peculiar merits 
Prof Zsigmondy for instance is particularly 
good and complete in all that refers to the ultra 
microscopy of colloids 

Dr Ostwald s book gives the substance of 
le tures delivered in America at the invit-i 
tion of certain universities It is a good intro 
duction to the elements of the subject One 
specinl feature may be noticed The book was 
c mpleted before the war and the first preface 
IS dited 1914 Publication was deferred for 
oh\rous reasons and the second preface dated 
igi-, was wntten whilst the author was actually 
It the front From that agony of unrest the 
It thor sends a message of peace as dignified as 
It IS just to his colleagues in what were then 
e icmj countries For that message of goodwill 
1 for one thank him W B Hardy 


The Epistemological Problem 
(i) A Study m Redltsm By Prof J Laird 
Pp XU + 228 (Cambridge At the University 
Press 1920 ) 14s net 

( ) Studies m C ontemporary Mttaphystes By 
Prof K F A Hoernl^ Pp ut + 314 (Lz>n 
don kegan Paul Irench Trubnei and Co 
Ltd. 1920 ) i 6 s net 

(1) I L faut bien plus de principcs que vous ne 
1 pensea pour dfmontrer ce dont personne 
ne doute, observes Matebrandie m his **Entre 
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tiens Mdtapbysiques This came to mmii 

in reading the quotation from bis adversuy 
Arnauld which Prof Laird has placed at 
the head of the mtroductioa to his Study 
in Realism There can be no knowledge 
without object known is the gist of Arnaukl*» 
remark How undeniable I And yet Prof Laird 
has to write a book and hint to us that he finds it 
difficult to keep his study withm reasonable 
bounds The realists are all alike they disarm 
their adversaries by the nmveti of then* defini 
tion only to discover that there is no end to the 
diversity of meanings their professedly obvioua 
affirmation may cover If the shade of Reid 
could visit these regions to day it would greet 
Mr Pnehard of Oxford but it would be startled 
by Mr \Icxander bewildered by Mr Russdl, and 
distressed by Mr Holt Indeed one is tempted 
to think that any realism defined to the quick 
becomes nothing but the definers private philo 
sophy " Such is one realist s confession 

This troublesome problem of knowledge how 
ever is one to which searchers for truth what- 
ever be the scientific direction of their inquiry, 
cannot be indifferent It is impossible to avoid 
Its challenge, although it is not one of the great 
problems of philosophy It is not like the im 
mortalitv of the soul the nature of the w vrld and 
the existence of God 01 e of the problems which 
concern the whence the why and the whither of 
human existence The epistemological problem 
IS in effect the River Stvx of the higher world of 
philosophy but there is no Charon who can 
be bribed with a fee to ferry us to the other 
side 

Why IS realism called a theory? It is not • 
theory in any proper meaning of the term It la 
simply an assumption concerning the reality of 
things ind the knowing relation and the con- 
tention that the assumption is consistent with the 
facts The assumption is that the object of know 
ledge IS independent of the knowing and that 
knowledge is discovery the independent thinga 
or objects being directly revealed or given to the 
mind This is the ordmary assumption of common 
sense but neither the plain man nor the scien 
tific researcher calls it a theory or requires » 
theory It is the philosopher who wants a theory 
I The argument of the realist seems to be that if 
I the assumption can be proved to be constttent 
I with the facts of perception memory imagmatioa, 
and such like processes it will ^en become a 
theory To this the reply is “Can the Ethiopian 
change his skin? 

Prof Laird is delightful to read However diS 
cuh and abstrasc the argument; it » bright with 
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witty reaiarks and bHoaour He covers a lar^ 
f^und, and «very chapter is packed tight with 
aaatter This makes his work easier to recom ! 
nend to dw reader than to describe or epitomise 
We may select one or t\io points of special in 
Merest One of the most awkward of the realist s 
problems is to determine the exact status of 

images This problem is discussed in a chapter 
entitled The Stuff of Fanci It begins by direct 
mg attention to a very serious defect in our 
vocabulary We have one and the same word 
* imagination for images of scenes we remember 
or anticipate nnd for fancies We have indeed 
the two terms rniagination and fancy but 
they are in ordinary discourse interchangeable It 
IS a difficulty the present w nter has found in try 
ing to present Croce s ecthetic Ifaeorv n Fnglish 
Our words imagination and fa icv do not 
follow the same articulation of meaning as the 
Italian words fantasia and imtnagi lazione 
This reference to Croce is not casual If a vone 
IS interested in i direct pposit on between two 
philosophical theories of the n iturc of imagery 
he will find it by comparing the ti t chapter of 
Croces Fstetca with Prof I ainrl s thcorv con 
cerning the btufi ot haocy Images 11 a 
word are pirts of tl phvsual world waged 
and that is what we discover through the fancy 
concludes Prof I urd I o spirit non intuisce 
se non f icendo forma ido esprimt do says 
Croce 

Realism is very clear and emphitic 11 affirming 
the existence of the object and that the know 
ledge of it IS the mind s discover! but there is 
another kind of existence — namely that of the 
mind Itself Does the mind discover this existent f 
Prof Laird finds no difficulty in answering 
’ Yes The argument is given in the chapter 
entitled The Mind In neurological theory he 
follows Sherrington In philosophical theory hts 
main contention is that in introspection we in 
spect awareness but the act of inspection is dif 
ferent from the act of which it is aware Our 
mmds, he adds are rich enough to contain a 
multitude of awarenesses almost at the same 
moment 

(a) The same problems are discussed in 

Studies m Contemporary Metaphysics and 
there is the touch of nature making realist and 
idealist kin m the underlying motive of Prof 
Laird a epilogue and of Prof Hoeral6 s pro 
logue Both philosophers fed the need of justify 
ing the human instinct to philosophise Both 
give practically the same answer, and both have 
the same distinctly sad refrain Is tBe pursuit of 
philosophy worth while?’ 'Those who have de 
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voted themselves to it have found it ao, and they 
alone are ra a position to judge. 

The idealist s difficulty, unlike the realist s n 
not coooemed with the first step The idealist 
has no initial assumption to negotiate his diffi 
culty IS with the journey s end The paradox in 
his case is that knowledge begins with the con 
saousness of an absence with a datum the char 
actenstic mark of which is partiality and incom 
pleteness while it presents to the mind a task to 
be accomplished Knowledge is therefore ideality 
from the start and its highest attainment in intc 
gration — ^the concrete universal the absolute 
appears elusive and its objectivity unconvincing 
Prof Hoernlc criticises at times with brilliant 
effectiveness the various constructive ifforts 
which have been and are being brought to bear 
1 the epistemological ptoblem His six years at 
Harvard have evidently been occupied with a 
vigorous championship of idealism in the home 
land of new realism and behaviourism The most 
arresting chapter in his deeply interesting book 
is that entitled Saving the Appearances Not 
onlv does he there offer us a constructive theory 
of 1 IS own but he also demonstrates the absolute 
bankruptcy of reahsm when face to face with the 
demands not of the plain man but of the scien 
tific worker It is the phy cist and biologist who 
must have the secondary qualities restored to the 
objective world It is the realist who has biched 
them and the idealist who alone m Prof 
Hoernli s view can restore them 
In these two books we have the controversy 
between contemporary realism and ide ilism repre 
sented by sturdy champions though at present 
neither can claim to be bestriding a prostrate foe 
H WiLBON Carr 


Vertebrate Morphology 

I erUbrate Zoology By Prof H H Newman 
Pp xiii+43a (New York Ihe Mac m illan 
Co London Macmillan and Co , Ltd , 1930 ) 
165 net 

T he leading feature of this book is an attaapt 
to interpret the structure of vertebrate 
animals in terms of the axial gradient theory 
This theory enunciated by the author a ooUeagoe, 
Prof Child IS based upon certain facta of verte 
brate development These show that along the 
three axes of the body— longitwdiiial, vertical 
and transverse — the rate of differentiation is not 
uniform but progresses toon rapidly in one 
direction than in the reverse Thus the head 
develops faster and farther than the tail the 
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dorsal org^ans (such as the nervous system) than 
the central and the tissues adjacent to the 
middle line than the outer tissues The flow of 
matter and energy along these axes is apparently 
faster in certain directions or the developme it il 
impulses are transmitted more rapidly in these 
directions than in others 

In order to test this view the author has per 
formed a number of experiments He has placed 
the developing eggs of certain fish in water to 
which were added substances such as alcohol and 
cyanides that lessened the rate of natural develop 
ment and he placed others under adverse con 
ditions such as intense cold or diminished oxygen 
pressure The results of these experiments, m-ide 
by Prof Newman show that those embryos whicl 
survived exhibited most retardation in those 
regions where normal specimens normally reared 
undergo their most rapid development On con 
tinuing these experiments however he found that 
a certam number of the experimental animals re 
covered from this inhibitory effect and that this 
recovery is most marked in the very regions which 
had previously been most depressed For ex 
ample the development of the head was at first 
retarded but if the fish survived this first period 
of life under experimental conditions then the 
development of its head was accelerated and 
indeed to such a degree as to render it incapable 
of continued existence These non viable embryos 
exhibited the strangest appearance Some con 
stated of nothing but isolated eyes others 

merely of heads with large rolling eyes and a 
tiny indifferentiated appendage that stands for 
the rest of the body others again became 
broad and flat, like a skate or high and com 
pressed like a sunfish In fact a good assort 
ment of experimental monsters will furnish paral 
lels to most of the stock types of form distortion 
seen in the specialised and degenerate groups of 
fishes (p 161) We can only regret that the 
author has not reproduced figures and descriptions 
of these interesting monsters or given references 
to the literature 

These results lead the author to seek for a 
cause which has acted upon growth and develop 
ment during the course of animal history some 
what in the way that the depressing agency of bis 
experiments has led to modification of form The 
problem is to explain the elongated newt and the 
truncated frog in other words the tendency of 
animal groups to cephalisation, to abbreviation of 
the abdominal and caudal regions m the more 
highly organised members of most classes Here 
he has nothing to offer us He speaks as so 
manv American writers on biology do, of the 
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ageing of the hereditary chromatm as an internal 
factor that has operated in preservmg, for ex- 
ample the neoteric or perennially youthful type 
of body, or in other ways He attempts to cor 
relate the elongated form of body with the effect of 
low temperatures acting as a depressing agent W e 
are put off with phrases such as lowered rates 
of chemical metabolism and racial senescence, 
expressions which really have no scientific 
content The moral of all this is that we do not 
know enough evolutionary physiology to enforce 
conclusions drawn from our anatomical and de 
\elopmental records of animal structure by con 
elusions based on corresponding records of their 
past and present living processes The anatomical 
evidence done leads to such melancholy exhibi 
tions of inconclusive reasoning as are found in the 
discussions on animal phylogeny in this book 
and if the author has not been successful in apply 
in^ physiological tests to animal pedigrees we 
can but applaud his courage in making the 
iltcmpt r W G 

Ancient Metal Implements 

looh and Weapons Illustrated by the tgyptsan 
Collection m University Collegi London and 
2000 Outlines from Other Sources By Prof 
^\ M Flinders Petrie (British School of 
Arch eology in 1 gypt and Egyptian Research 
Account Twenty second Year 1916 ) Pp 
vii + 71 + lxxix plates (London Bribsh School 

of Archaeology in Egypt Constable and Co , 
Ltd Bernard Quaritch 1917 ) 35* net 

O NE of the ever present problems of archs 
ology IS the degree of interdependence m 
which the ancient civilisations stood to one another 
in the matter of customs religion and the material 
objects of everyday life Where undoubted im 
portations occur the question becomes simple but 
in the early ages of man s civilisation these 
imports are more often lacking, and the sole evi 
dence available comes from a typological com- 
parison of various classes of objects In the 
\olumc under review Prof I hnders Petne has 
devoted himself to a study of Egyptian im 
plements other than most of the stone types and 
by the aid of numerous figures of similar imple 
ments from other countnes chiefly in Europe and 
Western Asia he has sought to demonstrate the 
part played by Egypt in the invention and develop 
ment of the various tools and weapons known to 
the ancient world 

If ope fact emerges more clearly than another 
from this study it is the extraordinarily small 
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inensure m which Eg^pt exerted influence on, or 
-was influenced by, other lands In the subject 
of investigation, as in many other respects, 1 gypt 
stands apart At the outset of her metal age it is 
only natural that she should have borrowed from 
Cyprus some of the copper forms current there 
but, ap-irt from the scalloped axe borrowed from 
Syria about the I ifth Dynasty, there is no other 
important instance of the borrowing and sub 
sequent development of iny form throughout her 
histor) Other weapons, pins and the like of 
European and Western A* atic forms, are for the 
most part importations due to commerce or inva 
sions 1 he non adaptation of many of the most 

usiful Luropean developments of the middle and 
late Bronze age pirticularly the socket, makes it 
difficult to iKcpt i Sicilian origin for the recurved 
knife (K. 131;) Whv is it bronze in Sicilv ind 
iron in Egypt, when neither Sicily nor I g>pt vvvs 
using iron, and why is this peculiar form found 
ind not the equally peculi ir Sicili in Hatched 
raror (\ 44)^ It is regrettable that no mention 
IS made of the smith s hoard from Cyprus 
(Dussaud op cit 1 ig 180), which contains manv 
parallels to Egyptian types The idea (p 30) th it 
the sword or dagger with winged flanks at the 
top of the blade is a sc ittcred type is probably 
quite erroneous U 1O3 cited is one example is 
indubitiblv i halberd of a form peculiar to 
Western 1 uropc and thus the wings served a 
purpose cntircU different from that ol the wings 
of D ibi ind D 163 D 16- is eertainl> Minoin 
in origin so that this type is in reality conhned to 
the /Lgean and (jreece of Minom times 

Though restricting himself to such classes of 
implements is letu illv occur in Lgvpt Prof 
Petrie has mui h that is suggestive to say ibout 
m in> Europe in forms P irtieul irly interesting 
ire his remirl s on the pretended 1 geaii copper 
ingots of double axe form, and the very nuinero s 
figures of European implements over and above 
the Egyptian examples provide i valuible corpus 
for archmological study Ihe work throughout 
brims over with instances of Prof Petrie s 
ingenuity in offering practical explanations of 
details of form ind technique The paragraphs 
and plates dealing with bron/e casting and stone 
cutting ire a useful idjunct to what he has already 
written on these subjects in hts ‘ Arts and Crafts 
of Ancient Pgypt though even to Prof Petnc 
the material used in the latter art as applied 
to the harder rocks remains a mystery 

A few misprints have been noticed On p -’o 
§480, C 35 should be C 36 on p 46, 1 34, 
dunte ' IS of course diorite, and the references 
for K 130 and 137 are M A xxj Vi not v 
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Report of the Ninth Annual ( onference of Lduca 
ttonal Associations held at the University Col 
lege I ondon 1921 Pp V1114-470 (London 
Conference Committee, 9 Brunswick Square, 
London, W C i, 1931 ) 5s 
la IS stated in the preface to this highly important 
report that the ninth annual Conference of Lduca 
tional Vssoci itions was even more successful than 
any of its predecessors The report includes 
the proceedings of thirty seven out of the 
fortv SIX various educational issociations which 
arc iihkated to the National Conference, which ex 
tended from December -9 to Januiry 8 ihe 
conference was presided over bv Viscount Burn 
ham whose Commiitec under his guidance has 
done such admirable work in relation to the 
linaiici tl position of the teachers 111 elemcntarv 
ind secondary sehixils The v irious issociations 
meet together under the auspices of the 1 cithers 
(luild ot Great Britain and Irelind and some of 
them take the oce ismn to hold their innual 
meetings and afterwards throw their meet 
mgs rpeii to anv meml ers attending the 
conference 

The pri tedings of the eonftrence began at 
Bedlurd College with an inauguril address bv 
Prof 1 Adams of the University of 1 ondon on 
Instinct and Pdiic ition Two joint conferences 
were held Ihe lirst discussed Ihc I se of 
Psycho analysis in 1 dueation and was so 
1 irgelv attended that an extra joint (inference 
was afUrwirds held at which the subject was 
further considered while the set mil dealt 
with the important question of How Best Can 
i 1 eeling of Professional Solid irity be Created 
a id Maiiit lined among Tc w he rs ■* it which 
\ ISC ount Burnham presided 1 his was held on 
the list diy of the tonference and was but 
meagrely attended It was unfortui itelv held 
in the absc nee of a iv official representatives c f 
the large body of primary te le hoi s 

The ronfe rcnce w is ittenck d bv a cx> members 
of the ifflliated sorieties as well is bv nearly iO(x> 
visitors Arrangements are in lourse of prepara 
tion for the next eonftre lee to begin on 
December 8 or 29 next whe i it is expected that 
further issociations will have joined the confer 
c nee 

In farthest Burma By Capt F Kingdon Ward 
Pp 31 1 (London Seelev Service and Co , 

Ltd , 1921 ) 351 net 

Capt Kinc don Ward left Myitkym i, the rad 
head in Upper Burma in April 1914 on a journey 
to the little known frontier lands around the head 
streams of the Irrawaddi with the object of con 
tinuing the botanical researches which had pre 
viously taken him to Yunnan and the Burmese 
frontier His course was by the Nmaihka valley, 
with a deviation <iia the Ngawchanghka vallev 
•snd an ascent of Imavv Bum to the frontier post at 
Kawnglu Thence he passed by Langtao to Fort 
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Hertz the outlying Bntish station founded in 
1914 in response to Chinese designs on this re 
mote part of Burma Capt Ward has much to 
say about the isolated pwn of Hkamti Loi^ 
where Fort Hertz lies and the cunous dwaa^g 
remnant of the Shans who inhabit this fertile 
pla n hemmed in by the Kachina The narrative 
without being thrilhng has a sustained interest 
throughout, for the awthor not onfy shows con 
sider^e descriptive power but he also avoids 
bonng his readers with the details of camp and 
trail which loom so large m many travel vohimea 
What Capt Ward has to say ab^t the routes on 
the frontier m relation to Chinese policy deiierves 
careful attention for be writes with knowledge 
and authority on this remote and neglected comer 
of the Empire The illustrations are ezcellent but 
the two maps are disappointing 

Six Papers by Lord lister with a Short Bio 
graphy and Explanatory Notes By Sir 
R ckman J Godlee (Medical Classics Series ) 
Pp VU+194 + 1V plates (London John Bale 
Sons and Danielsson Ltd 1921 ) los net 
Dr Charles Singbr general editor of The 
Classics of Medicine senes has made a good 
beginning We are to have in due time Ambroise 
Pard Laennec Auenbrugger Hippocrates 
Galen Meanwhile we have Sir Rickman 
Godlee s adm rable select on of six of Lister s 
papers with a short inlroductorv memo r — ^too 
short indeed for those of us who are not familiar 
with Godlee s Life of Lister Plainly the d ifa 
culty was to dec de in all the wealth of Lister s 
publ shed wnt ngs what to leave out It may 
^ that the interest of the paper on anaesthetics 
G861) IS impaired by tl e progress of sixty years 
But the other five papers which cover the long 
penod from 1857 to 18^ are of everlasting value 
They give os in Lister s own words the course 
and the development of Lister s own work For 
the present generation of young physicians and 
surgeons they are a sure guide to the principles 
on which antiseptic and aseptic suigcry was 
founded and built 

But this book IS something more than s handful 
of reprints for the explanatory notes to each 
paper are as good as go^ can Ik and the intro 
ductory memoir is delightfully written In short 
measure it is perfect To all of us who knew 
Lister It recalls with singular vividness the look 
of bis face the sound of his voice the temper of 
his life and work — a man pure in heart gentle 
patient laborious self critical thankful to be of 
service to mankmd 

A New Bntish Flora Bntish Wdd Flowers m 
Btetr Natmral Haunts Desenbed by A. R 
HotwoodL (Insixvols) Vol 1 pp nct-344 
vol u pp Z1+343+XVU plates (London 
The Gresham Publishing Co Ltd 1919^) 
tar 6d net per vol 

The first two votumei of this work have appeared. 
It IS evidcntify intended for the naturalist rather 
NO 2686 VOL 107] 


than for the botanist as such although it auna at 
deatMg with Britiah planU from the ecetogical 
point of view The first volume, wfaicb is intre* 
ductory lacludes an account of the origm of the 
British flora and of the floral regions of the world, 
geological and altitudinal maps of the Brihsb 
Isles and chapters on msect pcAination seed 
dispersal and simitar topics Tiw second volume 
deals with plants of the fields and meadows, cofn/> 
fields and the sea-coast The work is iHiutrated 
by many coloured plates from drawings by Fitch, 
'tnd by a large number of photographs of the 
plants in the field many of which are excellent 
The drawing (vol 1 p 147) which is supposed to 
illustrate hrterostyly in Pnmula does not really 
llustrate anything Popular names folk lore and 
points ot natural history laterest are included with 
regard to each plant As a semi popular work 
this should serve a useful purpose m directing the 
attention of naturalists to the ecological point of 
view with regard to plints 

The Nature of Enayme Action By Prof W M 
Bayhss* Fourth edition (Monographs on Bio 
chemistry ) Pp viu-l- 190 (London Long 
maos Green and Co 1919 ) 75 6d net 
The appearance of a fourth edition of this admir 
able monograph testifies to the fact that the work 
has earned the suffrage of research workers and 
students alike The author has been at pains to 
keep the successive editions 'tbreast of the rapidlv 
growing knowledge of the subject The present 
issue differs from its predecessor ch efly in the fact 
that the chapter on the mode of 'iction of enzymes 
has been rewritten 

lo those uiacquaiitcd w th the earher editions 
t miy be said that the object of the book is not 
merely to give an account of enzymes but also 
to define the relation of these biocatalysts to 
catalysts in general 

The Practical Electrician i 1 ocket Book for 19x1 
Edited Iw H T Crewe Twenty thud annual 
issue Pp Ixxu + 532 (London S Rentell 
and Co Ltd n d ) 3s net 
This pocket book will prove useful to all en 
gaged in industnes in which electricity is em 
ployed It contains the rules and rcgulaboos for 
electrical instdlations the standard wire tables 
useful bints about electrical mschuies and ap 
paratus, and r^sumds of the tbeoty of steam and 
gas engines photometry and pyrometry The in 
formation given is trustworthy 

A Book of Gardening for the Sub Tropics By 
Mary Stout and Madehne Agar Pp 300 
(London H F and G Witherby 1931 ) 6s 
net 

This httle book is designed for those who, hving 
abroad wish to know somethmg about gardsmng 
under sub tropical conditions It applies particu 
larly to the Cmco district, and includes such topics 
as propagation pests, rotes, and chrysanthe 
mums and a calendar for the flower-garm 
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Letters to the Editor. 

(TJm £«btor <t<Ms mot hoU htmtolf rtipottsMe for 
optmont expressed hy hts correspondents Nettker 
can he undertake to return or to correspond with 
the wnters of rejected manuscripts intended for 
this or any other part of NAfURE No notice u 
taken of anonymous commurucations ] 

The Quantum Theory and Homofeneous Vibrationa 
In tile quantum theory as usually presented a hnite 
amount ot energy u associated with a periodtc dts 
turfoance which it called homogeneous ' I desire 
to raise the question whef'er the use of that term 
IS defensible Both in optics and m acoustics the 
word homogeneity has acquired a definite meanm(, 
which IS inconsistent with its applKnbtm to quanta 
In fact, the afhrmation of quanta involves a denial 
of homogeneity To avoid mtsundcrstiridings and 
obscunties we must either abandon the hitherto recog 
ntsed definition of that word as af^lied to oscillations 
or avoid its use in the formulation of the quantum 
theory 1 submit that the second iltermtiie is 
preferaUe 

\ homi^eneous vibration as hitherto understood is 
unlimited ir^ time, just as a homogeneous wave is un 
limited in space a disturbance having velocities pro 
portional to rosnt is homogeneous only if it applies 
to all values of I however greit, on the positive and 
negative sides \r soon as limits are imposed the 
osollation ceases to be homogeneous The radiation 
of a quantum, if expressed % a circular function 
being necessarily limited in time it follows that 
homogeneity is impossible If the velocity of the 
oscillator be n presented bv « **cos«< the ex 
poncntial factor admits qu inta bee lusc it tllows 
us to assign a finite value to the total energy 
but It destroys at the same time the homo 
geneity When analysed practicallv by the spectro 
scope or theoretically by hourier s theorem all 
frequencies are represented though when k is small 
nearly the entire energy is concentrated in a nirrow 
region closely adjoining that of the m ixiraum intensitv 
which takes place at frequency s/n*—k’ We must 
conclude that the radiation associated with a quintum 
IS not homogeneous though its effective energy is 
lonfined to a nirrow region of fre^cncies If an 
expression be required to represent the nearly homo 
geiKous radiation of a quantum w« shall perhaps 
commit ourselves least to anv definite vtt ws bi calling 
It simply a quantum radiation 

ArTHCR SCHI, 1.1FR 
Yehlall Twyford Berks April lo 


Vartagatfon hi a Pam 

In the Crootuan lecture (Proc Roy Soc , B 
\ol zci , p 3^8) I said that the prothallia of a 
vanegated Adiantum were entirely green thou^ Bic 
ferns which arise from them may to green or vane 
gated, or white Tbv statement sbowd be corrected 
for I find that though the prothallia look all green 
when growmg on the soil, some of them have lighter 
occasionally almost white, patches which are seen 
as soon as the prothallia are examined by transmitted 
li^t These patches of cells are sharply defined, 
uaua% fomung radiating bank widening pen 
pheraAy In some cases the light tissue is an island 
of cells entirely surrounded by the green cells The 
plaatidt m the light cells are at l^st at numerous 
as thoM of the green cells, but thev are smaller and 
pals In colour, being mosdv a faint green, though 
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sometimes almost colourless I he development of 
this kind of variegation wiU need careful study It is 
diflicult to avoid the mference that genetic segre^ 
tion does here occur in haploid tissue, but the process. 
IS not necessm-ily postpoim, as I suggested, to the 
formation of the gernvcells 

W Batkson 

The John Innes Horticultural Institution 
April 14 


The “FhgM" of Fly«g<fah 

I HWB nxently received the following information 
on the flight of flying fish from Prof Wood^Jones, 
the well known anatomist and naturalist His con 
elusions based on his own observations must carry 
weight and in mi opinion should finally settle the 
jioints in dispute 

David Wilson Barkkr 


Many years ago 1 watchid flying fish daily for 
hours on end, and 1 think that observations made, 
as were mine at that time, from the long overhang 
of the bow sheaves of a cable ship are far better than 
thosf mide by casual observers from the decks of a 
pisscnger vessel for in the hrst place the observa 
tion IS made many yards ahead of the cut watir, and 
the fish can be observed swimming just below the 
water and then breiking its surfue and takmg 

flight , and in the second observations can be 
taken when the ship is steaming no more than 
knots As a result of my spell m cable ships m 
the Indian Occm I h id no doubt as to the manner 
of flight of flying hsh and though du-ectly 
antagonistic ideas seem jircvalent tcMlay 1 still after 
a further senes of observ'itions have no doubt that 
flying fish gather all their impulse b\ the later'il move 
ments of tneir tul as they leive the water and tlien 
sustain themselves in the air b\ wlint would now be 
termed planing ” 

In order to check my prev ous conclusions 1 made 
observations md notes on this matter during a 
journey to Australia lost year, and also during a tnp 
to Honolulu and bark On both these occasion* I 
took (are to interest any children in the question, for 
children are commonlv good judges in such things 
On both Decisions I secured a specimen which came 
aboird and the 1 companvmg rough figure* are 
mide from the dissection of one of these 

These observations may be summarised as 
follows 

(1) Flying fish when disturb i by an oncoming 
y ssel dart about b neith tiv surface w ith the greatest 
npiditv Some members of a shoal seek silety by 
their speed below water with their pectoral fins tight 
adpressed to their sides some with a rush break the 
surface of the water spread their pectoral fins and 
plane away 

(a) 1 be impulse is githered bv the final very rapkt 
lateral movements of the tail as the flah leaves the 
water 

(3) When tho fish springs into the air it quiver* 
all over This quivering Is seen in the spread p^oral 
fins but this is not a verv rapid wing-stroke — a* seen, 
say m a drone fly it is merelv the vlbradon due to 
the great rush with which the creature cleaves the 
water 

(4) Once launched in tha air the pectoral fin* are 
si>iiead out as planes and remain motionless. 

(s) Fresh Impetus can be gained from time to ttma 
by the tail droipptng to the water and powerful latwol 
movements being produced svith the enlarged lower 
flukq of the caudal fin 
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(6) Change of direction can be produced (just as 
it can in a planing bird) by lateral tilt of the body. 

(7) Rise and fall are certainly possible (due to forang 
up of air by waves), but I have been unable to observe 
any cant of the planes which produces this. 

(8) The fish can easily outstrip a v vessel doing 
17 knots. 

(9) The majority of fish turn into the wind when 
launching themselves. On December la, 1919, simul- 
taneous observations were made by two observers for 
periods of minutes uj^ the windward and lee- 
ward sides of the ship. Twice as many fish “ flew ” 
to windward as to leeward. In some counts the 
results were as high as eight to windward without a 
single fish going to leeward. 

(10) They can remain in the air for at least half 
a minute (I fancy I have seen much longer flights 
when in the cable ships). On December 18, 1910, the 
following flights were timed ; — 10 seconds (thriw 
times), 15 seconds (four times), 25 seconds, with tail 


muscle being downwards and forwards, and not 
downwards and backwards. 

(15) The structure of these muscles is altogether 
unlike that familiar in muscles performing the short, 
quick strokes of flight, but is entirely what would be 
expected of muscles acting tonically as spreaders of 
planes. F. Wood-Jonu. 

University of Adelaide. 


rh« nghi fii- 

fic, 1 Ihs^dorwl 

hauled up and back by rctiactor 
an indicaia I by ihc lin« A 
Fio 4.— OlMcmw oT the ventral on int 
the fin ra). irom unall |ule muicli 
Swead, the wing like a fan 
Fig 5 —The ventral muiflc rcntoveil to > 


splashes (twue), a8 seconds (numerous tail 

once), and 30 f ' ' 

once). 

(11) The dorsdlly silu.ilrd mouth .ind the enlarged 
ventral fluke of the tuil-fin tell clearly that the fish is 
one designed to make rushes upward* through the 
water in search of food. 

(13) Its “flight" is only an extension of the flight 
of the garfish. Tlicse fish also launch themselves 
into the air, and without any planing, but merely by 
their impetus, tr.ivel for a sufficiently long and rapid 
" flight ’’ to carry them — like a hurled spear — right 
through the sail of a boat. 

(13) Only two main muscle masses arc attached to 
the base of the pectoral fin. The posterior muscle 
pulls the fin upwards and backwards and folds it into 
the "slot” for its reception. The anterior muscle 
pulls the fln downwards and forwards and spreads 
it as a plane. 

(14) These muscles do not produce “ flight ” move- 
ments of the fin, the stroke of the ventral (anterior) 
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Prof. Eddington (Nature, April 14, p. 201) chal- 
lenges those of us who have assert^ that “relativity 
does away with the aether ” to defend our statement. 
He himself provides our defence. He tells us that hu 
aether— the aether that relativity does not do away with 
— ^“has not . . . density, elasticity, or even velocity." 
But our *ther— the aether of pre-relativity days, which 
relativity has done away with — has all those pro- 
perties In particular. It has the last. The nineteenth. 

century sether simply was a system relative 
to which light had the normal and invariable 
velocity c; so that the velocity of light rela- 
tive to a system which had, relative to the 
aether, the velocity v was c+v. That state- 
ment conveys the very meaning and essence 
<if the old irthcr ; deny it, and the Fizeau and 
Muhelson-Morlcy experiments lose all slgni- 
licance. 

Prof. Eddington's word “icther” has 
neither the denotations nor the connotations 
of the old word. Ills use of it will receive 
the support of Humpty-Dumpty, but not of 
those wno consider that accuracy of thought 
is intimately dependent upon the constancy 
of the me.ining of the words used to express 
It. Norman R. Campbell. 

I CM indebted to Prof. Eddington (Nature, 
April 14, p. 3oi) for pointing so decisively to 
the full issues of my argument (Nature, 
Vpril 7, p. 171). The pos.tion may be elinched 
thus — ^'I'he relativists may take away pure 
spate as an objective entity, but in so doing 
they are “ sethcrising ” or materialising the 
space of the physical universe. So the 
physicists get back their “aether ” with some- 
thing more; and “space,” a fundamental 
fact of human experience which has been 
such a metaphysical enigma right down the 
ages, at least becomes intelligible ns the sub- 
stratum of matter. The Tdentifiration of 
.plashes, I aether and space provides a mechanism of the uni- 
(niimerous tail spdashes, I vcise, and will enable us to picture physically what Is 



plbrd in Iha pouiion of flight, uid tl 


t fin fiu wh«n 


in th« gill bnso ikdcion 


meant by such phrases as “world-lines" and “twists 
in space.” 

Prof. Eddington’s reason why the quality of beauty 
is not included in physical science and m'y own are 
metaphysically identical, and the two propositions, 
very differently framed, confirm one another. 

•April 16. L. C. W. Bonacina. 


The reported failure of Prof. Goddard to obtain 
pecuniary support for his project to discharge a giant 
rocket at the moon leads me to ask a question wich 
astronomers may answer. Why is it that no observer 
has ever reported the descent of a meteor upon the 
surface of our satellite? It seems reasonable to sup- 
pose that meteoiic falls must occui there as upon the 
surface of the earth. According to the accepted esti- 
mate, the earth receives about 10,000,000 meteorites 
per diem If that holds good, mutati* mutandis for 
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the moon, our luminary must receive about 2,000 000 
in twenty four hours Itie great maiority of these 
would necessarilv be invisibk One half of the number 
would fall on her averted face Of the remainder 
more would fall dunng sunlight than during the hours 
of darkness Of those that fell during hours of dark 
ness the greater number would be concealed by terres 
trial cloud Of those that were not so concealed one 
hilf would fall on the illuminated part of the moon s 
disc and, perhaps, be rendered invisible by the lunir 
brightness It is easy to see that large abatements 
must therefore be made from the number of falls if 
we wish to estimate the probability of making a 
successful observation Inis consideration has a 
bearing by the wiy on the reasonableness of expect 
ing to oe able to witness Ac arrival of Prof Goddard s 
projected rocket if the aim were good and a hit 
seiured, but that is by the way 

If in consideration of all these adverse con 
tingcncies, we reduce the estimate of impacts to i per 

ent of the ibovc quoted hgurt wc have 20 000 hits 
on an average moonlight night Why has not one 
of them ever been observed’ Among the number of 
meteorites must be 2 certnin proportion weighinc 
one or two hundredweight or more When masses M 
thit magnitude enter our atmosphcie thej grow in 
candescent and light up a whole countreside it may 
be for sonii siionds That is the result of impact 
upi n i ur vicl hug atim spht re If thci 1 a bed th sui 
fail of the nth as presum ibly they do that of the 
moon w ith i < Mine velocities r inginj up to m miles a 
second would they not break, up there with m out 
burst of light like that of a nova iinong the stars’ 
Furthermore as th se impacts must include not only 
single masses of et nsidcrable sue but also meteoric 
showers thi ircas affected must presumably at times 
be large enough to be quite observable through a good 
iflesconc It mav be suggested that when the fall is 
normal or at un largi inglt to the moon s surface 
the pn jcctile buries itself Uk) deeply in the substance 
of the mton to be visible But „mong the arrivals 
must bt some that arrive at graying or something 
like grazing incidence on the moon, penetrating little 
or not at all beneath its surfaie Why are their 
glow mg paths ncvi r seen and the furrow s w hich must 
so have been ploughed in the course of ages upon the 
moon s am lent surface never described to us? 

Probably there is an easy answer to these ques 
tions, but even if easy, it would be interesting to 
those of us who are not astronomers 

J W Gordon 

1 1 King s Bench W ilk Temple E C 4 April la 

Thf question of meteors on the moon is not now 
raised for the first time In my article on astronomv 
in Science in Modern Ljfe, ’ vol 1 p 34 (1 give 
this, not as being the first mention of the subjec t but 
because it is the most accessible source) I wrote — 

There is one puzzling question raised by Prof Shaler 
( e how IS it that the fall of meteors on the moon 
which must be as dense as those falling on the earth 
has not covered all the markings with a veil and 
obliterated the differences of tint? It has however 
been calculated that even if the atmospheric densltv 
at the surface be only 1/ 10 000 of that on earth (a 
quantity which it mav well exceed) then since the 
rate of decrease is so much slower than on the earth 
at a height of something over 40 miles the densities 
of the atmospheres would be equal, and at still 
greater heights ttiat of the moon would be the denser 
Now most of the meteors that enter our air are com 
pletelv burnt up at greater heights than this, so that 
the thm lunar atmosphere may abtualty be as effec 1 
tive for stopping meteors as our own •' 

It Is comparatively rarelv that meteors reach the I 
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earth » surface, and when they do so the speed has 
been so diminished by friction that there la no intense 
flash The above reasoning makes it quite possible 
that the condiuons on the moon are similar If so, 
an impact flash bright enough to be seen from the earth 
would be extremely rare, and then it would be seen 
only if an observer with a powerful telescope hap- 
pened to be looking at tlie right spot at the nght 
moment Ihere aie also very tew meteors the flash 
of which in the atmosphere of the earth would be 
bright enough to be seen from the moon Some 
furrows on the Mount Wilson lunar photographs 
might, however, possibly be due ti nictior falls 

\NDKh\V L D CkOUMSIIN 

Oalendar Reform 

Ihb sunplified calendar proposed by the Rev E 
hanfani and described in Nailke of March 17, p 118 , 
IS apparently inspired by a sound principle, viz to 
mala the minimum of chan^ in existing conditions 
It IS however viry dtsir Iblc if the months are 
otherwise to remain unchanged to secure that the 
existing inequality in the lengths of the half-years 
and quarters should be cl meted 

Ibc late Prof Millosevitch of Kome with whom 
I corresponded on the subject expressed the view 
that this was the gre itist— indeed in his opinion, the 
only great defect of the present calendar This 
object can be elTectcd b\ t iking a dav from August 
and adding it to I ebru rv — a change which was sug 
gested in Natirf of libruarv *3 iQii although its 
value was not 1 thinl fuUv apprenatid at the time 
This change can be m ide w ithout altering the date 
of the virnal equinox (as fixed bv the Papal Bull of 
lebruarv 2% ijSz) b\ adding the dav taken from 
Vugust to trie lebruarv of the following year This 
ilteration h is the import int idvantage of giving us 
four quarters each contain ng three months and 
(the 365th and 366th days being apart from the week) 
exactlv thirteen weeks \ common measure for the 
relation of monthly and we IK values would thus 
bo ivailable — 1 mattci of mu h importance in 
accounting 

As regards the exact relation to be estiblished 
between monlh-dav and week-daj if as M Fanfani 
proposes, the leip dav is to be left in its present 
position which is in several respects desirable, 
facilities should be provided for tcrmin iting a 
quarterly period it the end c f February This is best 
iccomplishtd bv beginning with a Sunday on 
December i That would be the permanent date of 
Advent Sunday — the true beginning of the ecclesias 
tiial year The central dav of the ecclesiastical year 
would then be Mav 31 which might be most appro- 
priatilv selected for exclusion from the weekly senes 

Of the five for for the next 279 years four) dates 
of Easter Sunday possible under such a calendar one 
would be April 12 When Easter Sunday fell on that 
dav Pentecost would fall on Mav 31 If Easter 
Sunday were fixed for that dav Mav 31 would be the 
annual permanent Pentecost the founders dav of the 
Chnstian Church 

If Faster Dav were allowed to oscillate over the 
four possible Sundavs it would hi ascertained bv the 
existing Easter tables without disturbance and sffll 
always fall dunng evening moonlight 

Fcclesiastinllv I submit that these proposals are 
equally simple with and present superior advantages 
to those suggested bv M Fanfani From the point of 
view of legal administration commerce and acrount- 
Inr they are effective in removing the defects In tfie 
working of our present calendar 

The above cfirages could be introduced without any 
disturbance or interruption in 1024-2 < 

March to Aibxii Phiup 
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The H«lt of the Age of Man m the AiBfCncaa Museum.* 

Bv P*OF Hbnby Fajbpuld Osborn 


A n important event in the American Mu^um 
of Natural History is the approaching com 
pletion of the Hall of the Age of Man This hall 
has been planned as a climax to the senes of 
collections in invertebrate and vertebrate palseon 
tology, arranged so that the student or visitor 
will b^in with the Hall of Invertebrates, dating 
back to the Cambrian, and pass in geologic and 
paLeontologic sequence through a senes of five 
halls surrounding the south east lourt to be de 
voted to the Age of 1 ishes , the Age of Amphibi 
ans, of Permian ind Triassic Reptiles the Age 
of Jurassic Reptiles, including the giant Sauro 
poda, to the Cretaceous Reptiles into the Age 
of Mramals, and finally into the Hall of the Age 
of Man This wdl afford cffectice exhibition of 
the collections in certebrate palseontologv which 


arranged in ascending order from an mtroductory 
geneidogical tree of the Primates to the races 
which overran Eurqic in Neolithic times On the 
floor space surrounding these central cases are 
shown some of the chief types of mammals of the 
four continents, Africa, Eurasia, North and South 
America, which was also the great theatre of 
human evolution during late Pliocene and Pleisto 
cene times 

Around the walls above the cases is a senes 
of four large mural paintings which present the 
mammalian life of these continents during the 
final period of maximum glaciation and the close 
of the immediately precMuig Third Glaciation 
period This is the reindeer and mammoth period 
in Central Europe of the late loess period of 
northern France of the loess deposition of the 
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began in 1H91 'ind CNtcnd from the hrst appear 
ance of vertebrate life to the very close of the 
Pteistooene of North America Ibese collections 
now include about ss 0°° catalogued speci 
mens, chiefly from North and Sou& America, 
but there are also specimens from Eurasia, Africa, 
and Australia ubtaintd iither bi museum expedi 
tiOM or by exchange 

The Hall of the Age of Man is of especul hi 
terest because it aff^s the first oppertunitv of 
working out in palseontology the general tiieory 
of exhibition which prevails throughout the 
American Museum— namely, to present animals, 
extinct as well as living, in their environment In 
this hall what js actuaU} kaewa of the history of 
man m presented m a senes of -ten central cases 


1 Th« n ra nn l ■rtleia wm •npind at tba reqatat of iht !«••» ■> 
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Fampean region of South America, and of the loess 
deposifaoa on the Missouri River in the latitude 
of Kansas, where the native American horse 
appeared for die last tune on the American con 
tinent These murals represent the four seasons 
of the year in mid Glacial time Thus the woolly 
rbmoceros, the saiga antelope, and the woolly 
mammoth are shown (Fig i) m a midwinter 
steppe soene oi northern I ranee The suaceedu^ 
xmirM (F^ 2) represents early spnng, herds of 
mammoth and of reindeer migrating northward 
This IS the most authentic of fte murals, became 
It 18 based upon the painting, drawing, and sculp 
ture of the contemporary Crfi lAagnon race 
(Fig 4) Midsummer is ^piOed on the Mu 
noun River m the latitude of Kansas (F« 3). 
the kast->known amnud m thw stage m Bsnw 
regtut, whidi is represented m the Amencm 
Museum by a gigantic head and horns, the only 
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type of this species thus fSr found The autumn 
scene of this senes is in northern New Jers^, 
the place of discovery of the deer moose, or Cer- 
valcts, of the northerly range of the tapir, and of 
the North Amencan coypu type of rodents known 
as Castoroides 

On the opposite side of the hall, facing the four 
seasonal series are other murals which represent 
the hfe of the Pampean region the ground sloths, 
glwtodonts, toxodonts, and macrauchenias, in a 
senes of groups Very careful studies of the 
superb fauna of southern California are how 
being made for murals, which will depict the life 
discovered in the tarpools in the vicinity of LoS 
Angeles, where occurs the most remarkable col 
lection of extinct mammals so far found in the 
whole history of paleontology, since the entire 
fauna of early and middle Pleistocene times is 
represented, including the three types of mam 
moth — the imperial, the Columbian, and the 
woolly — ^the bison the horse the camel, the sabre 
toothed tiger, and the giant lion Felts atrox It 
IS intend^ to show here the entire mammalian 
and avian fauna of the period Studies upon the 
animals in these murals now extend over eight 
years, and other years of additional study will be 
needed The restorations themselves are pre> 
ceded by models The naturalness of the scenes 
IS aided by kinema reproductions secured by 
recent museum expeditions of similar scenes 
among existing large mammals of Africa and 
from drawings made in early days in Africa, when 
the mammals were still in their primitive number 
and variety 

Materials in the central cases devoted to human 
prehistory are placed in ascending order, begm 
ning with replicas of the Trinil man of Dulwis, 
the Piltdown man of Smith Woodward and the 
Heidelberg man of Schoetensack In the final 
arrangement each will occupy an entire case show 
ing the geologic position of the find, replicas of 
the original materials the author s restorationa, 
and museum restorations by Prof McGregor It 
IS noteworthy that a hundr^ years of fossil hunt 
ing in various parts of the world have yielded 
only these three individual types of human and 
prehuman ancestors As soon as the period of 
human burial begins in the dosing centuries of 
the long period when the Neanderthal race 
covered western Europe skeletal remains become 
very abundant and it will require two large cases 
to exhibit replicas and restorations of the Nean 
derthal species of man successively discovered 
near Gibraltar Neanderthal, Spy Krapina, at 
many points in the Dordogne Valley, at^ most 
recently in Spam The masterly work of Boule on 
this race is supplentented by the exhaustive 
anatomical studies of McGregor and other ana 
tomists which form the materials on which the 
first Of the murals dmicting life in the Old Stone 
age IS founded, this Is the Beginning of the Cave 
period and a group of Neanderthals is represented 
m a flint quarry inr front of the Grotto Le 
Moustier, whidi gives Its name to the wIk^ period 
of Moustenan culture 
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T)>« Mccnd of Iht honum mural* (Fig 4) la 
that for which the evidence la moat authentic, 
inasmuch as we have several complete skeletons 
of Crd Magnon man giving us the entire 
anatomy also the lamps, the ornaments, the m 
sigma of the chiefUms the materuls showing the 
mmods of preparing the pamts, and, still more 
remarkable, the actual painting of the procession 
of the mammoths whi^ is taken as the central 
feature of this restoration It would appear that 
the hig^y evolved Crd Magnon race entOed 
Europe from the east and drove out the Nean 
dertl^ There is little evidence of inter 
marriage between these two widely distinct races, 
althou^ two of the skeletons of the bunal at 
La Ferrassie show characters which may be so 
interpreted The contrast between the Crd 
Magnon heads and those of the Neanderthals is 
as wide as it possibly could be The Crd Magnons 
are people like ourselves in point of evolutitm, 
and the characters of the head and cranium reflect 
their moral and spiritual potentialities, while the 
body skeleton points to a physically perfect race 

Tile concluding mural of the human senes repre 
aents a group of stag hunters depicted as men of 
the normern fair haired race living along the 
southern shores of the Baltic in the earliest phase 
of the Neohthic — ^the stage known as the Cam 
pignian from the remains of huts and rudely fin 
uhed implements found near Campigny in 
France If of Nordic affinity this race was 
ycourageous warhke hardy and probably of lower 
mtelli^ncc than the Crd Magnons It is still 
however an open question to what primary 
branch of European stock this race ot Campigny 
Jjclonged 

In each of the central cases the culture element 
IS associated with the skeleton wherever it has 
been found to show correlation between the 
mental development and the industrial or artistic 
stage The tests of a museum exhibition series 
are first that it meets the specialist s demand for 
accuracy secondly that the exhibits are arranged 
m such a way as to attract and arouse the interest 
xrf the people and thirdly that the aroused interest 
leads to a more careful examination of materials 
and to at least a dawning comprehension of what 
they signify The central cases and the models 
and murals which seek to interpret them appear 
to stand all three tests admirably They arouse 
the interest of increasing numbers of visitors * 
and It IS noticeable that the Old Stone age and 
the cave man are finding their way Into the current 
intellectual life of the American people who in 
general are far behind their European contem 
poranes in their general knowledge of the nidi 
ments of anthropok^ and archaeology This ex 
kibitlon senes presents the facts of human evolu 
tioo in « simple and convincing way 

The collections of original fossils brought to 
gather in the Hall of the Age of Man are wortiiy 
of supfdementing Ae human senes found m the 
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centrmlcMes. They cover f6e coniiilete evoluUon 
of the ProboaodeB, from the early ata^ea m the 
life of thu i^eat order dMcnbed by Andrewa m 
the geaen Phiomia and paheomaatodon from the 
Payfim r^fion of northern Africa Thu collection 
camea us back into an early period in the Age of 
Mammals, the Oligocene, for it has been detoied 
wise to present here the entire history of the 
evolution of the Proboscidea, which, taken alto 

g ther, IS the most majestic line of evolution thus 
: discovered It u possible that the ancestors 
of man were the companions of the proboscidean 
race from the banning, because the Proplio 
pithecus, the companion of the Palseomastodon in 
the Fayfim, is at least structurally ancestral to 
the higher apes and man — in other words, it u a 
possible prehuman link, for it is conceivable that 


the tntB Mastodan anuncanus of the egstem 
Amencao forests in the late Pleutocene Thu 
race reaches its climax in the massive M oinsii* 
eanut, represented in the famous specimen known 
as the Warren mastodon, which was presented to 
the museum by the late J Pierpont Morgan. 
Nearby is the complete skdeton of the Amcniun 
woolly mammoth, Elephas prtmtgemut, above 
which towers the partial skeleton of the imperial 
mammoth, £ tmperator 
The south west quarter of the hall is devoted 
to the Cope Pampean Collection, chiefly consist- 
ing of mounted skeletons of the ground sloth 
family and the glyptodonts, and of the sabre- 
toothed tiger of the Pampean region With these 
are casts of the skeletons of three other char- 
acteristic South American animals, the Macrau- 



from such an animal the anthropoids and human chenia Toxodon, and Hippidium * To demonstrate 
lines diver^d the American migration of both the sloths and 

The higher Proboscidea include two complete W\ptodonts into North America m late Phocene 

skeletons and several skulls of the superb race of times, there is also a series of North American 

long jawed mastodons which have recently been ground sloths and glyptodonts, chiefly derived 

shown by the studhn of Dr Matsumoto to be the from the explorations of the museum in Texas 

true descendants of Milomui bf northern Egypt and Mexico, and from the r^ion of the Rancho 

through the classic narrow Uothed mastodon, La Brea tarpools of southern Cahfornia, where 

M angusUdtnti of Central raoice in Miocene the sloths occurred in very great abundance 

times Thu very vigesrotu and successful race, Thu scheme of arrangement whereby interest 
starting from E^t, readied North America at u centred in the fauna fits in with that 

the close of tiie Miocene, ipread all over of the remainder of the hall showing the 

the present regk>a of the United States during wonderful climax in the Age of Mammals, 

Pliocene times, and thbn beeaiQa<'Ontirely extinct when a similar mammahan fauna covered the tem- 
It no^ appears that the E|ffpt{a|iTorm of Palseo- 
mastodon u, as ^ts ha^iil^dkMiM npnw indicates, 
actually an andont mastodon rue to 
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perate regions of the entre northern hemisphere 
as far south as North Africa and Mexico, which 
appear to have been the southern hmit of the 
great waves of migration of the various types of 
mammoths from (^tral Asia This is in fact, 
the climax in the history of such diverse families 
as the proboscideans camels horses, bison, and 
the great carnivora that preyed upon them The 
impression created by the collection in a single 
hall of all these various types is that the period 
just preceding the final great glaciation of the 
northern hemisphere witnessed the assemblage of 
the most superb land mammals that the earth has 
produced It is virtually the climax of the Age 
of Mammals and marks the beginning of what 


has since proved to be the close of the Age of 
Mammals, because the elimination which began 
from natural causes durmg the early stages of 
human evolution, and reached the dimensions 
of a cataclysm as the Ice age progressed has 
now been accelerated by the introduction of 
firearms By the middle of the present century 
man will be alone amid the nuns of the mam 
malian world he has destroyed The period of the 
Age of Mammals will have entirely closed and 
the Ag^ of Man will have reached a numencal 
cl max from which some statisticians believe it 
will probably recede because we are approaching 
the point of the over population of the earth in 
three of the five great continents 


The Rise and Derelopment 

A PAPER of considerable interest on this 
subject was recently read before the New 
comen Society (formed two years ago for the 
study of the history of engineenng and techno 
logy) by Mr Rhys Jenkins He pointed out that 
although the industry in Sussex has been extinct 
for a hundred years the district is histoncally one 
of great importance for it was here that the blast 
furnace was first used in England and after 
wards spread to what are now the chief iron 
making districts in the Midlands the North and 
South Wales Although it is customary to speak 
of the district as Sussex it embraces parts of 
Kent Surrey and Hampshire in fact it is the 
Weald between the North and South Downs 
Sites of old iron works exist from a little beyond 
Haslemere on the west to Sissinghurst on the 
cast 

It appears that iron was manufactured in the 
Weald in early times and there are clear indica 
tlbns of the existence of the industry during the 
Roman occupation It is supposed to have waned 
with the coming of the Anglo Saxons and the 
mdications of its existence are very scanty until 
Norman times are reached Down to about the 
fifteenth century the iron was made by a direct 
process — t e the ore was reduced directiy to mal 
leable iron Its production must have been on 
quite a small scale At some period in the latter 
half of the fifteenth century however the blast 
furnace was introduced into Sussex and proved 
to be the forerunner of the modem process in 
which the ore is first smelted with the product on 
of fluid pig iron and afterwards converted either 
mto wrouf^t iron or into one of the many varieties 
of steel It was the blast furnace which started the 
Wealden iron industry on its career of prosperity 
and soon Sussex b^me the premier iron pro 
ducing district of England It must not be 
imagined that there was ever anything in the 
nature of a black country for although there 
erere a great many works they were scattered 
over a wide area and they were small The only 
fuel employed was charcoal and the power was 
derived from the streams 
NO 3686 VOL 107] 


if the Suuez Iron Industry 

Mr Jenkins reviewed at some length the evi 
dence available and came to the conclusion ^at 
the blast furnace together with the finery process 
for converting cast iron into malleable iron had 
been introduced into England before the year 
1^00 by that date there were certainly three fur 
naces at work — namely at Buxted Hartfleld and 
Newbridge The iron workers were of French 
origin and this points to the method of manu 
facture having been borrowed from France No 
doubt the old direct method of manufacture did 
not disappear at once but it s probable that by 
the middle of the sixteenth century it had been 
entirely dispbeed By that time a number of 
native workmen had been trained in the new pro 
cess and the total number of works in the district 
according to a return made in the year 1548 was 
fifty three of which about half were fur 
naces The new works were established as near 
as possible to the sea coast clearly the object was 
to reduce so far as possible the expensive land 
transport Every reduction in the cost of car 
riage placed the Sussex maker on a more favour 
able footing is against the foreigner in the 
London market 

The direct process had been carried out on a 
small scale and produced a bloom weighing from 
100 lb to 200 lb at a time The manufacture 
could be carried on with few appliances and inex 
pensive erections and entirely by human labour 
It needed only a small capital outlay obviously 
It was the industry of the small man All this 
was changed with the coming of the blast furnace 
The furnaces with the finery chafery and 
hammer were comparatively expensive structures 
The furnace bellows and ^ hammer called for 
more power than could be conveniently applied 
bv workmen so water power was pntss^ into 
service This meant the acquisition of an exist 
ing mill possibly of a number of water rights 
and the construction of dams or bays to form the 
furnace and hammer ponds once so common a 
feature m Sussex All this Required an outlay of 
capital probably In many cases the ownership of 
land etc in short iron making was transformed 
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from a craft, such as that of the blacksmith, to 
something approaching modern capitalistic pro 
dnction 

In 1543 occurred a great event in the history 
of the industry — the foundmg of the first cast iron 
gun at Buxted The makers were Ralph Hogge 
and Peter Bawde Hogge was the owner of the 
furnace, and Bawde one of the founders of bronze 
guns in the service of the king The former knew 
how to work a furnace and could furnish the 
molten iron the latter was an expert gun 
founder in bronze and was learned in the propor 
tions of the vanous pieces The guns thus cast 
were very successful As 4.ompared with bronze 
guns there was an enormous saving m cost even 
after the founder had made a good profit and paid 
the carriage to London The manufacture of 
these guns rapidly became a prominent feature in 
the Sussex trade It seems to have been the first 
manufacturing industry in which the English dis 
tinguished themselves During the reign of 
Elizabeth and onwards to the time of Charles II 
English cast iron guns were in demand all over 
the Continent The historian Hume remarks 
''Shipbuilding and the founding of iron cannon 


were the sole arts in which the English ex 
celled They seem mdeed, to have possessed 
alone the secret of the latter and great complaints 
were made every Parliament against the exporta 
tion of English ordnance Mr Jenkins considers 
that the most likely explanation of this is that the 
Sussex men had invented some better and cheaper 
method of making the moulds than that which 
had been in use by the founders of bronze guns 

About the middle of the sixteenth century a 
public outcry against the consumption of wood by 
the iron works was raised and in Parliament re 
peated objections were urged against the works 
both on this ground and on the impolicy of export 
ing ordnance 

Mr Jenkins carries his survey down to the time 
of the Protectorate from which it appears that in 
1658 there were thirty five furnaces and forty five 
forges operating in the Weald of which twenty 
seven furnaces and forty two forges were in 
Sussex This appears to have been the culminat 
ing point of the iron trade of the Weald Con 
sideration of the further progress and decline of 
the industry in later years is reserved for another 
occasion 


Long-distance Tdephony 


'T'HE progress which u being made in long 
A distance telephony u exemplified in the 
interestuig demonstration last week under the 
direction of Col Catty in which conversations 
were carried on over a composite route of more 
than 5500 miles made up of a 115 mile section 
of submarine cable from Havana to Key West, 
overhead hoes through Washington and New 
York, and right across the continent through San 
Francisco to Los Angeles, and for the sake of 
completeness, including a a9-mile stretch of 

wireless to St Catalina Island in the 
Pacific 

There is of course, nothing remarkable in the 
last mentioned section m the point of distance as 
wireless telephony is in some ways less handi 
capped by distance than hne working, but the 
fact that the wireless apparatus was successfully 
hnked up with so long a land line is noteworthy 
The cable section, on the other hand, is of a 
length which has hitherto been beyond the limits 
of submarme telephony, for, as is well known 
the capamty effects inst^rable from such cables 
produce a distortion of the current waves which 
when their amplitude is sufficient for audibiUty, 
renders articulation unrecognisable The earlier 
telephone cables relied upon artificially introduced 
inductance to counteract this effect of capacity, 
but in the circuit we are speaking <^, the problem 
has been further solved by the use of thermionic 
repeaters so that waves of much smaller ampli 
tude can be employed in the cable The Times 

g lints out that the Havana Key West cable is of 
ritudi manufacture and is arranged to carry in 
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addition to one telephone communication, four 
sunultaneous telegraph messages 

The capaaty effect of overhead land lines is 
also present, but is not nearly so serious as that 
of cables Inductance coils, or Pupin coils, as 
they are called after their inventor were employed 
in &e New York San Francisco hne when Amen 
can trans-cuntinental telephony was first accom 
phshed before the days of the thermionic valve, 
but It has now been found possible to remove 
them altogether by establishing repeater stations 
at 350 mile mtervals along the line The same 
method can be, and is being applied to assist 
speech over the shorter underground cables used 
for trunk hnes in England but, even with such 
assistance, it is only by the use of overhead hnes 
that distances of thousands of miles can be 
bridged over by hne telephony 

The demonstrations show that there is nothing 
technically impossible in telephoning between 
England and India or the Cape, for example, 
where only short submarme connecting hnks are 
required but whether it would be commercially 
possible owing to the great expense and diffi 
culty of patrolling and maintaining so long an 
overhead hne passing through every kind of tern 
to^ IS another matter 

The problem of transmitting speech over such 
long uninterrupted lengths of cable as across the 
Atlantic 18 not yet solved nor does its soluUon 
appear likely in the near future The only possi 
bihties m this direction are those of wireless 
tel^hony which, in the case of communication 
between Europe and America, is already within 
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the range of physical, if not of commercial, prac> 
tloSbility. Ind^, ^ere are many fields Whei^e 
anreless telephony already rivals mepbony over 
the metallic circuit, especially now that niethoda 
of linking up the two have been perfected, and 
we look forward with interest to the results of 


the experiments now being made with the xkw 
of establiehing a conuwrdal wirdesa td^ioaa 
service between London and Birmingham, and 
the competition which appears like^ between 
cable and wireless telephony from England to 
Holland. 


ObltuarT. 


B y the death at Cambridge, on April 9, of 
Dr. Richard Hbnry Vernon, at thirty-six 
jrears of age, the younj^ generation of chemists 
In this country has suffered a serbus loss. The 
dder son of the late Hon. William Vernon, 
Dr. Vernon was educated abroad and took the 
degree of Ph.D. at the Zurich Polytechnic. At 
the close of his course at Zurich the war broke 
out, and although his health had always been 
delicate he hastened to offer his services and 
enlisted as a private, receiving later a commission 
m the Dorset Regiment. After having been 
invalided home, he worked for the Chemic^ War- 
fare Committee, first at the Imperial CoUen of 
Science, and afterwards in the University Chemi- 
cal Laboratory, Cambridge. He was then sent to 
the Shell Filling Factory at Chittening, where his 
health became seriously affected. After the 
armistice he returned to Cambridge, and was 
appoint^] to the oflidal position of assistant to 
the professor of chemistry. Dr. _ Vernon 
possessed in a remarkable degree the special sense 
of the organic chemist, and his manipulative 
ability was quite exceptbnal. His work on 
tellurium, which led to the discovery of the iso- 
meric dimethyltelluronium iodides, had an impor- 
tant bearing on the stereochemistry of elements of 
higher atomic weight and impressed all who had 
seen it with his powers. He had a personality of 
singular charm and attractiveness that rapidly 
won the friendship of all with whom he was 
brought into contact. 

Wb notice with much regret the announce- 
ment of the death, on April 13, of Mr, Howard 
Payn in his eighty-first year. In his early life 
Mr. Payn qualified as a barrister, but never prac- 
tised. In middle life, after some years’ service 
on a Sugar Commission, he became greatly in- 
terested in astronomy, and in 1899 entered Sir 
Norman Lockyer’s laboratory at ^uth Kensing- 
ton as a volunteer worker. Mr. Payn took part 
in the eclipse expeditbn to Santa Pola, Spain, in 
1900, and obtained a fine series of pWographs 
of the corona and prominences with a lens of 
16-ft. focal length. In 1905 he was with Sir 


Norman Lockyer’s eclipse party at Palma» 
Majorca, but the spectroscopic photograpba 
which he had planned to take were omy partially 
successful, on account of clouds. In collabora- 
tion with Prof. Fowler, he was among the first 
to mvestigate the vacuum arc spectra of metalUc 
elements, and to show that etihanced lines are 
strongly developed under these conditions. Mr. 
Payn also rendered considerable assistance to Sir 
Norman Lockyer in his work on “Stone Circles.’^ 
He died in a nursing home at Hounslow after a 
long illness, and wul be greatly missed by his 
many friends. 

The sudden and unexpected death, from heart 
failure, of Dr. Herbert Haviland Field, at the 
age of fifty-two, is a great bss to scientific 
workers. Some ^rty years ago Field, then an 
American student at Paris, left the path of bio- 
logical research for the less invitmg road of biblio- 
graphy. His aim was to provide a bibliographic 
service by cards of standard site. Each card 
carried numbers according to a modification of the 
Dewey decimal system, enabling it to be sorted 
mechanically into place according to the classifica- 
tion desired. Later he became associated with 
the bibliographic section of Zoologischer Anzeigert 
and eventually founded at Zurich the well-known 
Concilium BiUiographicum, which has had the 
support of the Swiss Government and of various 
American funds. There he died at his work. It 
is to be hoped, espedally in the present circum- 
stances of the International Catalogue, that the 
institution he founded will continue and expand. 

We much regret to announce the death, on 
Monday, April ii, at the age of seventy-seven 
years, of Prof. ARNOt.D William Reinold^ 
F.R.S., lately professor of physics in the Royal 
Naval College, Greenwich. 

We regret to record the death, on April 9, of 
Mr. Bertram Blount, the well-known chemist, 

I at fifty-four years of age; and, on April 13, of 
Mr. R. a, Rolfe, of the Royal Botanic Gardens* 
Kew, at sixty-five years of age. 


Notes. 

With the Intendon of saving the lives of number- House of Cbmmonv, and on April 13 passed die 

less birds of bright plumage slaughtered In foreign second reading by a majority of 143 votes against sjf. 

lands for no better purpose than unnatural decora- The scope of the Bill Is wide. As It stands. It pro- 

don, a “Bill to prahiUt the Importation of the hlbits die importadon of all birds' plumes excepdng 

plumage of birds and the sale or poeaesslon of piumagif ; those of African ostriches and aidcr-ducks, of bMs 
nte^y hnpohed ** has again been intrOducdil In the imported alive, of birds, ordinarily used in the Unltod 
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Kingdom u ardcks of diet, and euch {dumee aa have 
been imported by a paesenger for penqoal uae. A 
^edal provUo altoirB the Board of Trade to grant a 
licence permitting the impoitatioa of plumage “for 
any natural history or odiw museum, or for the pur- 
pose of scientific research, or for any other spedal 
purpose.** Opinions in the House of Commons varied 
as to the probable efficiency of the Bill in its aim of 
protecting decorative birds. It is obvious that such 
a decree cannot approach in effectiveness measures 
of strict protection which might be enforced in the 
countries which the birds themselves inhabit, nor can 
it compare with a possible international agreonent 
regulating the use of blrd-pfumages, but in at least 
two ways it should make for a reduction of the massacre 
of birds. In the first place, It should to a very great 
extent banish the use of imported birds’ plumes for 
decoraticm in the United Kingdom, and to that extent 
the actual demand would be reduced. It may also, 
by dislocating the centre of dispersal in London, per- 
manently disorganise the worktinarket, and so reduce 
opportunity for the disposal of skins, and with this 
the activities of the plume-hunters. In the second 
place, the moral effect of the final adoption of the 
Bill would probably be great, and other countries 
would follow the United Kingdom in endeavouring 
to protect, without as well as within their own boun- 
daries, “birds attractive in appearance," and perhaps 
it may be added (as the Nebraskan law adds) “cheer- 
ful in song." 

Thb Corn Sales Bill came up for second reading 
in the House of Commons on April 14 Its object 
is to provide for greater uniformity in the wdghts 
and measures used in the sale of corn and other 
crops. At the present time in different districts the 
quarter of wheat might be 480 lb., 496 Ib., 500 Ib , 
504 Ib., or 588 lb. In weight, and even greater varia- 
tions exist in the case of rye and oats. The Bill provides 
that all dealings in com should be made by weight In 
terms of the hundredweight of iia imperial standard 
pounds, the result of this being that the ordinary 
sack of wheat would be reduced from 18 to iff stone. 
Opposition was raised on the grounds that the whole 
of the futures market in this country is based on the 
decimal system, and that inconvenience would be 
caused if all dealings in centals had to be transformed 
into the iia-lb. measure. It was suggested that the 
unit of too lb. should be substituted for that of iia Ib. 
proposed in the Bill, but this amendment could not 
be made until a later stage. The second reading was 
agreed to without a division. < 

Dr. W. EaOlx Claxxx retired on March 14, under 
the Civil Service age-limit, fimn the keepership of 
the Natural History Department of the Royal Scottish 
Museum. During his service of thirty-three years he 
has been mainly responsible for the growth of this 
museum, and the period of his keepership, to which he 
was promoted on the retirement of Dr. R. H. Traquair 
Ip 1906, has been spe^Ily fruitful in the development 
of ^ natural history coUeotlons as regards both 
oaUn^ and exhibited materiaL Under Ms supervUon 
tlie ekhibited systematic coUedtloiis have bsMi entir^y 
Irearranged and revised with the view of increasing 
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their sesthedc and educational as well as theis 
scientific value, and many biological groups of 
birds and mammals have been introduced with 
great effect, Dr. JEagle Clarke has now been ap- 
pdnted honorary supwvisor of the bird cdllectiona in 
the museum. He Intends to devote his leisure to the 
editing of new editions of Saunders’s “Manual ol 
British Birds’* and Yorrell’s “History of British 
Birds.” The vacancy caused by the retirement of 
Dr. Eagle Clarke has been filled by the promotion of 
Dr. James Ritchie, who entered the service of the 
museum, after competitive examination, in 1907. 

Thp inaugural meeting of the Indian Botanical 
Society, established "for uniting the botanists and 
promoting the botanical Interests of India,’’ was held 
under the historic banyan-tree in the Calcutta Botanic 
Garden at the time of the eighth Indian Science Con- 
gress In January last. A booklet has been issued 
describing the origin of the society, its aims and its 
provisional constitution, and giving a list of the originaT 
members, eighty-one in all. The president for the year 
is Dr. Winfield Dudgeon, of the Ewing Christian 
College, Allahabad ; the vice-president, Dr. W Bums, 
of the College of Agriculture, Poona ; and the secretary 
and treasurer, Mr Shiv Ram Kashyap, Government 
College, Lahore The society does not contemplate 
anv official publication, but members are encouraged 
to support the Journal of Indian Botany. Meetings 
will be held annually in conjunction with the Indian 
Science Congress, and the programme for the meeting 
will be prepared by the executive council in co-opera- 
tion with the offimrs of the botany section of the 
emgress. The membership is widely representauve 
of botany and its applications to agriculture and 
forestry throughout the Empire 

Wb learn from the Pionaer Mad of March 4 that 
on February 33 the Viceroy inaugurated the Institu- 
tion of Engineers (India) in Calcutta. The Institution 
was formed last ^ptember as a result of the desire 
of engineers in India to form a corporate body to 
safeguard their interests and to provi^ a means of 
exchange of views on en^neering questions; the 
institution was open to professional engineers of 
all nations. In declaring the institution duly in- 
augurated, the Viceroy emphasised the importance 
of such a body to a country like India with » 
growing industrial side, and congratulated the 
members on the form of their constitution, by which- 
provision was made for the admission of junior 
meiyibers to the councii, so that there should be little 
risk of the council getting out of touch with the 
aspirations of the younger generation of engineers. 
The relation of the new Institution to the Govern- 
ment of India was also enlarged upon, and its im- 
portance as an unofficial advisoiy body, both as 
regards industrial questiems and with reference to- 
technical education, was discussed. 

During the interval that has elapsed since the pub- 
lication of the Report of the Empire Cotton Growing- 
Committee cOoslderable progress has been mode- 
towards the esta^hment of a permanent organisa- 
tion coippetent to carry into effect the recotmn^enda- 
tlons contained fai the report The permanent body- 
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parthenogenetic offspring failed to show any segrega 
tion towards either parent It is concluded that in 
such a clone segregation does not take place The 
results would be more complete if it were also shown 
that in sexual reproducUon of this hybrid segregauon 
did Uke place in F, or later generations Such a 
result would also be interesting as indicating whether 
the difference between the parent species depends on 
a single factor or on a larger number of genetic differ 
enres Prof Agar has shown that each species con 
tains a large number of clones each of which will 
perpetuate its differences in parthenogenetic repro 
ducUon 

The 1920 report of the council of the British 
Research \ssoc alion for the Woollen and Worsted 
Industries has just been issued The chief feature in 
the report is a fully illustrated description of the 
research laboratories and workshops at present be ng 
fitted up in Leeds In addition to paying 5400! for 
the property upon wh ch the central laboratories are 
be ng installed aoool has been advanced for the pui 
chase of a site for an experimental cardmg installa 
tion in Huddersfield The director Major H J 
Bliss 18 gradually building up staffs for the physics 
and colloid chemistry chemistry engineering and 
biology departments and al^ough fundamental 
soundness is not being sacrificed to the too prevalent 
desire for quick returns useful researches have already 
been taken in hand Ihus four publications (Nos 7 
8 9 and to) on important problems have been issued 
to subsaibers and there are indications of useful work 
nearing completion on spinning oils scouring and 
milling and last but not least those fundamental 
problems which no private firm can be expected to 
undertake The sheep breeding experiments from the 
wool point of view m which the assoaation is col 
laborating with other bodies — notably the Agricultural 
Departments of England and Scotland — are deem d so 
important that a sfiecial pamphlet has been issued as 
an appendix to the annual report Many useful breedmg 
experiments are being made this season — largely under 
the stimulating influence of Prof Cossar Ewart of 
the Lniversity of Edinburgh — and it is hoped from 
these omp irativelv small scale experiments to obtain 
useful data for others on a much larger scale It is 
evident also from this appendix that in addition to 
{HToduang new crosses tiie association is anxious to 
improve the present breeds and in conjunction with 
the Ro>al Agricultural Society and other show com 
mittees it is about to engage in battle against grey 
hair kemps and a deterioration in wod 
quality following mistaken ideas on the relation 
ships of wool and phvsique 
Ak interesting point is made in Water Paper 418 
of the U S Geological Survey on Mineral Springs 
of Alaska where it is remarked that permanent 
ground frost surviving in the region from Ae Glacial 
ejioch has an important influence in diminishing the 
mineral content of surface waters In Seward Petun 
sula alluvium has been found frozen to depths of 
more than aoo ft while on hill slopes facing north 
ward ice occurs within a ft of the surface Erosion 
moreover Is prevented bv the general covenng of 
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moss grass and forest A H Brooks the author 
of this section of the paper indicates a more normal 
composition for river waters denved from the moun 
tainous regions where streams flowing from the 
snows cut deeply into rock 
The noble genus Nelumbo is now represented bv 
two qiecies only the Indian lotus of Asia and 
northern Australia and the American lotus or great 
water lily found in eastern America from Ontario to 
7® S lat in Brazil C W Berry (U S Geol Surv 
Prof Paper 108 E) describes a new species from the 
Eocene of Meridian Mississippi resembling some of 
the European fossil forms and he gives a world 
map showing how the long history of the genus is 
revealed by its Cretaceous Cainozoic and present 
distribution The author attributes the southward 
migration of Nelumbo to the inclemency of the Gla isl 
epoch and its entire disappearance from the Old 
World west of the Caspian to the natural bstacles 
presented by bur pcan structure which prevented its 
escape south vard into Africa 

The Metf rolog al M igaztne for Mar h conta ns 
in article b Dr J S Owens on London smoke fogs 
The method adopted by the Atmospheri Pollution 
Committee for measur ng the impurities deposited 
from the air bv large open topped gauges is acknow 
iedged as insufficient It has now been supplemented 
bv a method of ascertaining the quantity of suspended 
matter m the air An automatic instrument is made 
to filter a fixed volume of air through a small d sc 
of white filter japer at short intervals and a measure 
IS made of the impurities left beh nd on the filter 
paper Contmuous records have been obtained from 
three stations n different parts of London during 
the past winter The records for foggy days are kept 
separate from days with orduiary weather and the 
records for ordinary week days excluding Saturd 11 s 
ind Sundays arc kept separate from the results for 
Saturdays and Sundays respectively The air is purest 
between midnight and early morning and the amount 
of impunty rapidiv increases at about 6 or 7 a m 
reaching its maximum it about ii a m on wiek-davs 
and at noon on Sundays A subsidiary maximum 
IS shown at about 5 pm after which the 
impuriues rapidly decrease It is shown with prob 
ably some appi oxunation to truth that the impurit es 
are due to domestic smoke rather than to industral 
furnaces The author acknowledges that at present 
the data are scanty but expresses the hope that 
further results will prove instructive 
The discovery by Sir E Rutherford two years ago 
that a particles from radium C on their passage 
through nitrogen or oxygen produ cd a small number 
of particles with range i 3 times that of the onginal 
partKles made it possible that the swift particles from 
thorium C discovered bv Rutherford and Wood in 
1914 might have been produced by the passage of the 
apartules of range 86 cm through the mica screen 
used in the experiments In the April issue of the 
Phtlofophical Maga me Dr Wood shows that this is 
not the case and Sir b Rutherford describes how 
he has obtained bv the aid of a powerful source of 
thorium C presented to him by Dr H McCoy of 
i Chicago a suffiaent number of the long range par 
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tides to deter((iine their bending m i m-ignetii. field 
By this means he shown that these swift partides are 
ordinary o-partides of mass 4, nnd not doublv charged 
particles of mass 3 such an are produced by the 
passage of a particles through nitrogrn and oxvgen 
Mbssrs Pastorplu and Rapkin, of 46 Hatton 
Garden, E C i, have issued a new list of their glass 
and metal hydrometers and specific-gravity instru- 
ments for use in chemical laboratories snd for Indus 
trial purposes The list includes not only all the hydro, 
meters generally used in laboratory nnd technological 
determinations, those of Twaddell being particularly 
well represent^, but also an extensive variety of 
salinometcrs and saccharometers It is interesting to 
see that hjdrnmcters have now a wide applicition in 
industry, being no longer confined to brewing and 
distilling but required for petrol ind other oiU, bv 
electricians for accumulators , m the mcst-pickling 
tride, in liundries for testing stnrch, as lacto- 
meters ” for milk, by tanners, who call them barko. 
meters ”, while there is even s sptcnl hntt r s hidu 
meter for shellac solutions 
M« John Mcrrav is to publish ftr I oid Hildint 
I work entitled Phi Reign of Rilitixiti, in which 
the pnnciple of rchtivitv will b« dt ilt with m its 


philosophical sspcct, and not merely as interpreted in 
mathematicsl phvsics The departments of biology, 
psychology, the Stite, and religion will be considered 
in the investigation, and illustrations of the principle 
of relativity in this wider application will be drawn 
from literature, irt, religion, and recent physical and 
natural science Another book in Mr Murray’s new 
announcement lut u Ihe Great Malaria Problem 
and ita Solution,'' by Sir Ronald Ross Ihe work 
will be largely an autobiographical record of the incep- 
tion, progress, and ultimate success of the cimpaign 
igainst malaria 

Mr R F Gkanobr of Lenton Fields Climato 
logical Station, Nottingham, who made naked-eye 
observntions of the parbal eclipse of the sun on 
April 8, writes to say that he saw Venus clearly, 
though he could sec no stars He noUted that faint 
cloud formed at 8 15 and disappeared at g o , it 
probably lay in the damp layer at the top of the 
turbulent region, and ippeared to be formed by direct 
(oohng ” Daisies dos^, but chickens took no notice 
of the darkness 

Erratim — Naiuhs of April 14, p ai8, 1st col 
lin 6 fiom bottom For F C Cruikshank read 
I O Crookshank 


Our Astronomical Column. 


Pons Win NRCK i' s Couir — Ihc following provi 
sional elements of Pons-Winn< eke s comet have betn 
deduced with the aid of the recent observations 
T 1021 June '3 9io GMT, « 177® 41 37', nodi 
93® 24' 19", incl 19® II 31', log a 051403, e 0I9138 
q 1008 


rphimtris for iiretmvn.h Vidrught 


18 lb 12 43 
20 16 17 59 
22 16 23 32 
24 16 29 30 
26 16 35 52 
28 16 42 38 
30 16 5 ' 


2 16 5 


6 17 16 26 
8 17 26 56 
10 17 38 32 
12 17 SI 25 


39 36N 

40 21 

41 6 
4* S3 

42 42 

43 18 


»3 


45 19 

lilt 

4656 

47 


00836 

00783 

00731 

00680 

00532 

00486 

00440 


96378 

96213 

95696 

95505 

9 03*3 
95**4 
949*1 
94699 
9448* 
94*53 
940*7 


The comet will be nearest the earth (distance 
12,500,000 miles) on June 6 The earth passes the 
node on June 25, about nine days after the comet 


Reid’s Comft — This comet was on the verge of 
naked-eye visibility more than a week ago It should 
be easily so visible when the moon is out of the wav 
M Ebell has computed new elements from which the 
following cphemeris (for Greenwich midnight) is 
taken The elements differ only slightly from those 
given in Nature for March 31 T Is Mav 1001 and 
fog? 000403 

R A N D*rl K A N Dmrl 


April 22 20 41 54 

2 A 2045*0 

26 20 49 36 
28 20 55 22 
21 332 


33 44 Ma 
40 16 
47** 

54*0 

6* 29 
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21 16 10 
21 38 8 
,22 24 22 
O 31 22 
4*7 37 


74 53 

8037 

8449 

8450 


V dues of log r, log A \pt il 22 o < 223 f 829. , 
Vpril JO 00096, 9S017 May 8, 00042, 98640 Ihe 
high north declination will facilitate observation 
' Mr \\ 1 IXnmng writes Rcid s lomti was 

faintly visible to the naked eye on the morning of 
April 16 at 3 20 G M 1 The comet s perihelion w ill 
occur on M ly 10 mat ind when the moon leaves the 
. evening sky about April 24-25 the comet should be 
I easily visible It will then be situated in Cygnus 
ind a few degrees south of aCygni Its motion is 
i irrving it rapidly northwards so that on May 2 the 
comet will b< found 01 3® south west of /SCephei 
I It should b, readilv found with a field-glass, and wnll 
probibh be tasilv within reaih of the unaided eye ” 

hixED tAteu M I iNEs IN Eari Y Iype Stars —Since 
the disioverv in 1914 of the fael that the H and K 
lines of caleium in the star 8 Ononis did not share 
I in the large displ icements, common to all the other 
lines a similar rffeet his been observid in many other 
stars A considerable amount of literature ha« thus 
a< cumulated on this subje t of fixed” calcium lines, 
which has niiw been collected and discussed bv Mr 
R K Young in a very useful summary published in 
the Journal of the Roial Astronomical Soc ety of 
Canada (vol \iv , p 389) It appears that neirly all 
the stars having this peculiar characteristic are of 
early B type and this forms a strong argument 
igainst the theorv that the stationary calcium lines 
have their origin in a cloud of vapour lying between 
us and the star It is also difficult to account for 
their origin bv assuming an extended nebulosity en- 
veloping the star and not partaking in Us motion, 
since in a verv close pair of stars observed bv Plaskett 
only one showed this effect and in the Pleiades 
which are known to be surrounded bv such a nebula, 
the effect is not seen at all The author holds the 
opinion that the calcium vapour giving rise to the 
I fixed lines forms part of the star’s own atmospnwe, 
I but IS much more extended than the proper reverting 
layer 
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The Mew Star of X9X2— hTova Gemmorutn II 

By WnxiAM J S Lockvm 

One nuwked feature of thu research u that U 
deals with photofpraphs of the nova taken with instru- 
mt.nts giving both 1 u-|,e and small scale spectra As 
the spectra of novas at some stages consist of a omk* 
ture of brtud diffuse bands togetner with very sharply 
defined lines the former are seen and measured at 
their best in th small scale spectra, while the latter 
are practicalh seen only in the large-scale ^ectra 
The discussion of the observations has led tte author 
to diiterentiate between seven diflereni stages m the 
spectrum of this nova One cannot do tMler than 
quote from p 9 the sanun iry he gives of the different 
stages as space forbids one to elaborite the mforma 

tUNI 

(i) An absorption spectrum of type displaced, 
with weik ridjauons undisplaced (191s March j^) 


'T'HOUGH new stars are of comparativdy rare 
1 occurrence several have appeared during 
the past few years, and much attentioa has been 
devoted to their study Many observatories which 
have now taken up the spectroscopu: examuiation of 
celestial objects, and are therefore equipped with 
spectroscopic apparatus of various kinds, nm together 
secured a great amoimt of matenal which wsu tacking 
for the study of the earher aovss 
Such was the case with the new star which was 
discovered bj hnebo ui Norway on the evenuig of 
March is 1912 ITiis star appeared in the consteBa 
tionof Gemini ml is known as NovaGeminorum II 
smee It IS the second nova th^l has shown Ksell in 
that constellation 

Ifae Star was fortunately discovered before it bad 
attained its greatest brilhancy as »as also the case 
with the most recent new star Nova Cygm III 
(iqac^ On March 10 1913 Nova Geminoruin was 
less than a star of the eleventh magmtude and it 
attained rts maxinmin on March 14 being then of 
magnitude 337 After that it faded very capidiy, 
dtiiuniahing with fluctuations which were irieguigr in 
both period and amount 

The Solar Phvsics Observatory at Cambridge was 
fortunate enough to secure a very fine senes of photo 
graphs taken bv Mr Stratton dunng the months of 
March md April iqis — so good a senes m fact that 
It required only a few photographs from other observi 
tones to fill up the gaps Most of these were sullied 
from the Allegheny and Bonn Observatories Other 
photographs were taken of the later stages of the 
nova s career but longer intervals between these only 
were required as thi spectral changes mere slow 
The measurement of all the photographs was com 
pleted in 1914 but owing to the outbreak of war the 
work of discussion could not be taken i^i until Mr 
Stratton’s return to the observatory in February 1919 
His discovery of the Identification of many lines in 
the nova t spectrum with nitrogen oxygen and 
helium lines which were greatly dt^aced from their 
normal positions facilitate the work 
A discussion of all these photographs has now 
been published and Mr Stratton who undertook it 
has presented ua with a work which gives a valuable 
insiii^t Into the nature of the changes which the 
spectrum of this novs underwent The volume 
will thus greatly assist other workers who are dis 
cuaeing their observations of later novae and will 
possibly give them dues as to what kind of changes 
tmn be expected or how to look for them 
Smee the spectrum of a nova iv changing conatantlv 
and sometimes with very considerable rapidity, 
espeaally about the tune of maxmum brilliancy cve^ 
pkatogr^ of lU spectrum wherever taken nuv 
prove useful in the eluadetion of the nova problem 
Since tbe pusskng changes m the spectra are much 
mos« likely to be nnd^stood H the time interval 
between successive spectrograms can be greatly 
reduced the author puts forward the view that for 
a complete elucidation of the problems involved all 
the spwtra secured for any one nova should be placed 
at the disp^ of a single mvestigator There should 
be no difnenitv m carrving out such a suggestion 
provided that each observatory which takes some of 
the photographs and wishes to discuss them may de 
so prior to handing them over for the final inquary 

» awwliotilw Salw PhwSwOt w v m ry CunbnSss Vol W pant 
1 b ■amwsrWgwniwIw— rt % V J M Smttan Ub^ 
IhB diM I W H r NbwbII Pp. phtiT^UikiMir 

At tbe Unnanilr Praia ipan) , ^ 
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-idiati n spe tra undis 
•idation spcctia undis 


(3) Superposed absorption spectra of types Aap 
(aCyi^i) and Ba (yOrionis) displaaed by separata 
amounts together w ith in a Cygm cadiatioa spectrum 
undispla cd Iht. 7 Ononis absorption spectrum in- 
treases in stren{,th ompared with tbe a Cygm abeorp 
tion spectrum and ccompanying bright bands of 

7 Ononis type graduitlv appear and ' 

strength (191’ March 32 31) 

(4) nCtgni and 7 On n s 
plactd (191 April 8) 

is) y Ononis and n t ul 1 
placM (1913 April 32) 

(6) Nebular radiation spectrum (1912 December 6 ) 

(7) Nebular and WolfRavtt radiation spectra 
(1^4 I ebruari 32) 

The author enUrs full) into the method he adopted 
for differenfiat ng between Iht types of spectra referred 
to in Nos (1) to (3) above and shows how by em 
ploving a displacement factor from known lines he 
was abl to tie up lines of other elements the dis 
placement factor varying according to the date of the 
photograph examined Thus to take one instance 
out of J08 strong, lin s in a C } gni 79 according to 
this method appe ired displac^ in the nova on 
March 14 reasons are given for the ibsencc of many 
of the rem iinmg lines 

As to the cause of the outburst ot the new star, 
based on the spectroscopic evidence here brought 
together the author does not comnut himself for he 
sajs that a final theory of novae cannot yet be written 
With regard to the most hopeful theory it present put 
forward, suggestmg tbe collision of a star with a 
dark nebula and the consequent terrific actum causing 
a tremendous outstreaming of glowing gases from the 
central bodv and the finm formation of a planetary 
nebula with a Wolf Rayet star as nucleus the author 
says we must await modification as further facts 
come to light ’ 

In hM preface Prof Newatt states that thu 
vol IV of the AnnaK wilt be fotlowed by nMmnra 
on Nova Persei fiqoi) and on Nova A^ike III 
(1018) Tbe latter star he says seems hkelv to 
afford more insight mto the nature of the outburst 
of a nova than all the other new start that have 
been studied with the help of the spectroscope ” 

While reference has only bneflv been made to some 
of tbe mam points m this volume on Nova Gemmonun 
II there are many other features in the nova’s tpoe- 
tnim which Mr Stratton has discussed very minutely 
such as the undisplaced calcium hnes the structure of 
bright bands etc Two plates accompany the volums 
ilhistnitlng the spectra both as a whMs and In parta 
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Gold-coloured Teeth of i^cep 


I N a paper On Dental Encrustationn and the So 
called Gold plating of Sbeep & Teeth pub 
Itohed la the Proceedings of the Linntan So et\ of 
New South Wales (August 25 1020) Mr 1 hOb Steel 
gives an account of the so called gold plating and 
encrustations on the teeth of sheep and other animats 
He states that the popular idea is so strong that the 
jaws of sheep are still taken from time to time to the 
S^nej Mint with the object of selling them for the 
gold supposed to be present 
Mr Steel refers to papers published in the Pro- 
ce^ngs of the Royal Societi of New South Wales 
and 01 the Sydney Section of the Society < f Chemical 
Industry in 1905, in which Prof Livcrsidge showed 
that the encrustation is due to tirtar dtpohited from 
the sahva in thin films The golden colour and 
ppeerance are proved to be due to the r flection of 
light from the overlapping of the thin films and in 
composition the deposit consists of impure calcium 
phosphate and organic matter and not of iron pvnles 
as conhdcntly asserted by correspondents in Naturb 
(vol xcix 1917 pp 264 284 290 and 306 and v 1 c 
igi7 p io() to account for which various fantastic 
explanations arc given Prof 1 iversidge stated that 
the deposit can be easily separated in th n flakes 
like mica with the point ef a penknife cr even a pm 
and that if a flake held on the point of a pin be placed 
in a match, or candle-flame it blarkens inflames and 
leaves a white fusible residue hence neither a know 
ledge of chenMstry nor the use of any chemKal ap 
paratus la necessary to prove the absence of gold and 
o# iron pyrites 

Mr Steel has unearthed a forg tten statement bv 
the 1 ite Dr George Bennett in his \V andenngs of a 
Naturalist (1834 p 94) that the yellow metallic 
substance sometimes found on the teeth of sheep 
ox*n and kangaroos and freouentlv mistaken for 
gold IS simply tartar deposited from the sahva Dr 
Bennett quotes an analysts of the otdinirv deposit 
on human teeth bv Berzelius who obtained results 
veri simitar to those of Mr Steel Mr Steel had 
exceptional opportunities for obtaining large quantities 
of the cnotlng and was able to make quantitative 
analyses of the encrustatnns from the teeth of sheep 
oxen horses etc tiken from the stocks of bones 


passing through a large bone^charcoal factory in 
Sidney from other bourccs he obtained sufhcient 
material from the teeth of the camel' dromedary 
rhinoceros ind even m n Ihev consist mainly of 
calcium phosphate with small amounts of magnes a 
carbon dioxide a little s nd from ib2o per cent to 
2465 per cent of organic mitter and from 385 per 
cent to 1 1 65 per cent of water Mr Steel gives a 
table of the percentage composition of the encrustation 
from the teeth of man sheep ox, camel dromedary 
and rhinoceros and for companson, the analyses 
of the cement layer (erusta petrosa) of the teeth of 
the babirussa ox and camel He points out the 
very interesting fact that the tartar has much the 
same composition aa mammalian bone 
The rhinoceris ind babirussa encrustations differ 
from the others by containing very little calcium 
phosphate, although m lustre us flakes like that of 
the sheep and ox m man it is chalky looking with 
out the metallic or nacreous 1 istre 

Ibe coaling m ly vary from a thin film to a quarter 
of an inch in thickn ss th black coating common 
on the teeth of sheep and xen has the same com 
position as the metillic deposits The teeth of 
carnivora an 1 rodents are usually very clean except 
when old and so ore those of pigs those of snakes 
lizards and fish ate free from eleposit it is present 
on the teeth of the crocodile and killer whale and 
also on teeth of the tapir eland bison bears 
aad most of the Australian marsupials including the 
fossil marsupial teeth from the Wellington Cave New 
South Wales Mr Steel refer to the huge projecting 
teeth observed by Miklouho Maclav in natives of Taui 
or Admiralty Islands (Naturk vol x\i 18-7 p 2,1) 
due to an enormous deposit of tartar t used by 
chewing betel nut and lime the percentage of lime 
found in it bv Salkowski was more than 45 per cent 
(Afe/if BLrhn Ges Anihfop 1881 p 219) 

The investigation shows a large amount of very 
careful and painstaking work and should be of 
interest to anatomists and dentists especiallv as the 
alleged occurrence of gold or pvntes on teeth has been 
reported again and again for centuries and will 
probably continue to be so reported from time to 


The History of Metamorphtc Insects 


n Eh ERENCE has been made in Naturf to most of 

the senes of remarkabk entomological papers 
which Dr R J TiUyacd hae communicated dunng 
the but few years to the Linnean Society of New 
South Wales, aod which have beea published m that 
socMty a Proceedings (vols. xli -xbv ) These papers 
are worthy of the most camful attenUon of studenU 
of losects, because the author coosbuics the power of 
Inteaaive reseaccb inte^tails of structure with a true 
inatiaet ior those detabi that are of real unportance 
m the elucidation of relationships and with a broad 
morphcflogical outlook on the group under considera 
tion He has the faith— which many of our younger 
naturalists, shut in to the study of the inhentanoe of 
vanetal and mecific characters, lack— that a know 
ledge of the phytogeny of large systematic groups is 
attauiabte, bitt he realises that such knowledge can 
cenw onK through a careful comeanson of recent 
atelt anc Immetura wiBk extiMt forms Thus hit 
e ve i n ti owry speculabona are raised on surer founds 
Bim which ccxitsnted manv of hts pre 
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Attention may be cspec ally directed to Dr liU. 
vard s exposition of the vuig venation of the group 
of orders which be terms the Panorpoid complex 
(Proc Luui Sot NSW vol xliv part 3 1919)* this 
group comprisiim the Neueoptera (Pluapenme end 
Megaloptera), MMoptera, Tridu^tera Lepidoptera 
and Diptera, together with three extuict (Permian or 
Tnassii) orders, the Pozamecoptera, Protomecoptera 
and Paratnehoptera the types of whtch were described 
by the author from Australian fossils Wing venation 
h^ been generally regarded as a trustworthy guide to 
the aflinities of the families and orders of insects but 
entomologists lacked a reasonable morphological inter 
pretation of the complicated array of facts until Com 
stock and Needham showed how the correspondence 
of the mam senes of longitudinal nervures could be 
traced through members of vanout orders the detec 
tion of homologies beuig greatly facilitated' by a study 
of the tracheal tubes which provisionally marie out die 
venation in the nymphal or pupal wing Dr Tillyard 
adopts generally the Comstodc homologtes and notnen. 
clature but hit opportunities of saving archaic 
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Australasian forms of the Neuroptera and- 'Iccoptera, 
both in the aduit and pupal stages, havt (.nabled him 
to suggest amendments which may be expected to 
win general acceptance. Hib insistence on the im- 
portance of the oarliest pupal tracheation, and on the 
recognition of the longitudinal nervures by the presence 
of ^aracteristic strong bristles (the macrotrichta), 
which are absent on the cross-nervules, and the scars 
of which can be distinguished in fossil wings, is par- 
ticularly weighty. 

The three extinct orders mentioned above are 
regarded by Dr. Tillyard as arisiM collaterally with 
the Mecoptera and Neuroptera in Permian times, one 
Permian fossil (Permochorista) from the coal-beds of 
New South Wales being definitely referred to the 
Mecoptera, and another (Belmontla) from the same 
beds to the new order Paramecoptera (see Proc. Linn. 
Soc., N.S.W , vol. \llv , part 2, iqiq); while Proto- 
p^chopsis and Archepsvehops from the Upper Trias 
of Queensland arc classed vsith the planipennian 
Neuroptera, the Lower Tiinssic Triadosialis — a 


European (German) fobsil — standing near the base of 
the megalopteroid group. The extinct Paramecoptera 
are believed by Dr. TUlyard to be ancestral to both 
the Trichoptera and the Lepidoptera, while Upper 
Triassic fossils from Queensland(.\ristopsycbe, etc.) be- 
longing to the ParatiTchoptera suggest tnat this latter 
order gave rise to the Diptera (see t.c., part i, iqiq) 
From this summary it will be realised that all the 
principal orders of metabolous insects (the Endoptery- 
gota of Sharp), with the exception of the Cole^tefa 
and the Hymenoptera, are brought into a series of 
reasonably probable relationships. Even if later dis- 
coveries may compel some modifications in the details 
of Dr. Tillyard ’b genealogical scheme, it seems im- 
possible to doubt that he Is on the track of real 
affinities, and that the other two great metamorphii 
orders, the beetles and the Hvmenoptcra, will ulti- 
mately be shown to h.ive such relationship to this 
“Panorpold complex” that the whole endoptervgote 
assemblage cannot but be regarded as forming a 
natural monophylctic group G. H. C 


Oil in Western Sinai. 


By H. B. 

T he opening up of .1 new petroliferoub' region in 
any country is usually a matter of more than 
ordinary inti'rebt', not only to oil technologists, but 
also to the general bubincb» public In Western Sinai 
we recognise one of the latest developments of oilfield 
enterpnse, ami from out knowledge of the Egyptian 
fields (to which this new region is geologically 
bimilar), as well as from the data published by the 
Petroleum Research Expc'dition of Egypt in a Pre- 
liminary General Report on Western Sinai (Cairo: 
Government Press, 1920), the prospects in this part 
of the peninsula would seem to be exceedingly 
promising. 

For some time past it has been known from surface 
and other indications that the tract of country stretch- 
ing southwards from Suez along the western coast of 
Sinai is petroliferous in manv pl.sces, but it has re. 
tnained for Dr. Hume and his staff of geologists to 
carry out the necessary geologir.il investigations in 
elucidation of the structure of the coun^ and for the 
selection of the most favourable localities for dniling 
test wells 

The actual belt of countrv c\nmined lies between 
Suez and El Tor, a distance of about 220 km. along 
the coast. Of the various localities at which oil 
indications are promising those of Abu Durba and 
Gebel Tanka seem to be pre-eminent, and in the 
former instance a well-site has already been fixed; 
in the Oebcl Tanka area there are three separate oil 
prospects which have received attention, and two sites 
for deep test wells are Indicated at present. 

With regard to the relative geoIogi<»1 positions of 
the various oil horizons within the belt, from the 
information supplied in the report it is evident that 
there are at least two of these, an upper situate 
between the Middle Eocene limestones and T.ower 


Milnsr. 

Miotenc ni.iils and a lowei cx.curriiig at the junction 
of the Cretaceoub beds with the underlying Nubian 
sandstones. In the Gc bel Tanka area both the upper 
and lower horizons are present, but drilling to the 
lower oil-bcaring strata is advocated, as the Eocene 
limestones are not deemed here to be profitable com- 
mercially. In the Abu Durba area only the lower 
horizon is present, but drilling would not be to such 
a depth as in the former cast', as the Tertiary beds 
are absent. 

Tectonically, so far ns present evidence shows, two 
definite systems of folding have been established within 
this region, one known as the Hammain FaraOn- 
Useit_ anticline and the other as the Gebel Araba 
anticline, 'fhe former is the more important feature 
from the oil point of view, since many of the 
reported indications (ini lulling those of the Gebel 
Tanka area) are associated with it. The latter is 
more doubtful in this respect, as the surface indica- 
tions are less numerous, but it is evident that with 
progress in mapping a great deal more information 
will be obtained which should define the svstem w'ith 
more precision, and thus indicate the chances of 
future exploration for oil in the sediments affected 
thereby. 

Not only has the Petroleum Research Expedition 
done valuable work in reporting on the oil potentiali- 
ties of this region; it has also made an important 
contribution to our geological knowledge of Western 
I Sinai which, even if the oil prospect prove unfavour- 
able, well warrants the survey made. Two other 
reports of the expedition (Bulletins 3 and 4) deal In 
, greater detail with the oil occurrences at Gebel Tanka 
I and Gebel Nezzazat (Sinai), and should be read in 
conjunction with the general report (Bulletin 2) 
described above. 


Genetics 

S INCE the well-known experiments of Biffen, in 
which the rust resistance of wheat to Puccinia 
glumarum was shown to behave as a simple Men- 
delian recessive character, numerous amplifying 
investigations have taken place In Swedish experi- 
Bjenfs Nllsson-Ehle obtained less regular results, 
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finding usually a lack of dominance and segregatimi 
in indefinite ratios. In the meantime, extensive 
studies have been made of the black stem-rust, 
Puccinia graminis tritici, which causes enormous 
losses in American wheat crops. It has been shown 
that numerous biologic forms of this fungus exist 
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Vrhith differ in their action on particular wheat 
varieties Rust nurseries have been established for 
iiiolating, and experimenting with the effects of, 
various races of rust It was found that numerous 
biologic forms of this fungus someUmes existed in 
the same locality, a wheat variety being susceptible 
to some and resistant to others This greatly eom 
plicates the work of breedmg for rust resistance but | 
an emmer wheat from India has been found to be i 
resistant to all forms of rust yet encountered The I 
conception of bridging species, or the modihcition in I 
virulence of a fungus bv growth on an intermediate 
host IS being discredited by the further investigation 
of these biologic races 

In a reeent paper by Messrs H k. Ilajes J H 
Parker and C Kurtzweil (Joum Agric Research 
\ol MX No 11) the authors studied the inheritance 
of rust resistmce ind its correlation with botsmenl 
characters in crosses between TrxUcum vulgare ind 
v ineties of 1 durum and T dicoccum 1 o eliminate 
the presence of different biologic rircs of the fungus 
all inrberry bushes were eridicted snd the wheat 
dants sprayed with spores from the rust nurse rv 
The common wheats such as Marquis were sus 
ceptible the durums such as Kubanka com 
merciallv resistant while the emmer varieties were 
practically immune In crosses between emmer and 
common wheats resistance was found to be partiallv 
dominant while in crosses between durum and 
common wheats susceptibility was completely dominant 
In F, and F, generations segregation occurred with 
indications of linkage between durum or emmer head 
characters and rust resistance Some of the resistant 
t>pes obtained were more resistant than the original 
parents This studv contains a number of other valu- 
able observations 

In connection with the work of Engicdow (referred to 
in Nature of September 30 1930 p 158) on the lateral 
florets of barlev it was shown that Hordfum infer 
medium Haxtont which is intermediate between two 
rowed and sue rowed barlev in the fertility of its lateral 
florets occurs as a homozygous form which will breed 
true and that it represents a unifactonal difference 
from hexartichum The production of Haxtoru la a 
number of crosses is described bv H V Harlan and 
H K Hates (Joum Agne Re^ vol xix No ii) 
and an explanation of the difference between two- 
rowed and SIX rowed barley on a two-factor hypothesis 
IS suggested The six-rowcd barleys are believed to 
be homozygous for the presence of an epistatic factor 
the intermedtum homo^gous for the absence of the 
epistatic factor and for the presence of the hypostatic 
factor the two rowed barleys being homozygous for 
the absence of both factors R R G 


UniTersity and Educational Intelligence 

Mr a R Hinks the Gresham lecturer on astro- 
nomy will deliver a course of four free public lec 
tures on Recent Work on the Nebulae " at Gresham 
College Basinghall Street E C 2 on Apnl 26-29 at 
6 o clock 

Thf Vienna correspondent of the Lancet states that 
bv an Order of the Austrian Board of Fducation the 
fees payable by students of the medical faculties of 
Austrian universities have been increased in such a 
wav that for this summer term and onwards foreigners 
will have to pav more heavily than Austrians For 
graduation the increase for foreigners is 1000 per cent 
of the present fee while for tuition etc an increase 
of 3500 per cent is to be made,* the general increase 
NO 2686, VOL 107] 


for Austrian students will be 30 per cent The object 
of this preferential treatment is to compensate in part 
for the rate of exchange, which is now so favourable 
to foreigners but the foreign student will still be able 
to study at a very small expenditure for it is cal 
culated that classes of four and six hours weekly will 
cost only 8i and us respeclivdy per term The 
increase wis also rendered necessary by the action 
of the Rockefeller houndation in making their grant 
of 60000 dollirs conditional on increasing the fees of 
foreign student It w is considered unjust that an 
impoverished Slate should enible foicign students to 
obtain a first class medical education at a cost far 
below thit of equivilcnt cducition in their own 
counti les 

IiiF foundation stone of the new Lnivcrsitj of 
Lucl now was laid on Saturday March 19 by Sir 
11 r ourt Butler Lieutenant Oovernor of the Lnited 
Provinces (Rtoneer Mail Mar h 25^ An address of 
wclrome was presented bv the Vic« Chancellor, Rai 
O \ Chikrivarty Bihilui in the course of which 
It w IS mentioned that an attempt would be made to 
resuscitate n itional ideals in the new University 
Viler laying the found ilion stone Sii Ilarcourt Butler 
delivered an address paying eloquent tribute to the 
generosity of the people of Ouefh which had made 
possible the foundation of a university He said that 
whereas at the convocation speeches at Allahabad 
University he had urged the importance of scientific 
tr lining and research at Lucknow, an ancient centre 
of literature and poetry he made a special plea for 
the study of the humanities The University should 
le organised according to modern ideas which in 
many particulars such as in teaching and residence 
conform with indigenous ideals of education On 
March 31 when the first annual meeting of the court 
of the University wis held under the presidency of 
the Vice Chancellor, it was announced that a sum 
I tf nearly 30 lakhs of rupees had been promised in 
subscriptions 

liii President of the Board of Education has con 
stilutcxl an Adult Education Committee to promote 
tte development of liberal education for adults and in 
particular to bring together national organisationa 
concerned with the provision of adult education, so 
IS to secure mutial help and prevent overlappiiug and 
waste of effort, to further the establishment of local 
\oluntary organisations for the purpose and of ar- 
rangements for co ojperation wnth local education 
authorities and to advise the Board of Education 
upon any matters which the Board mav refer to the 
Committee The membeo-s of the Committee are — 
The Bishop of Manchester (chairman) Dr J G 
Vdami Alderman F Askew, Mr C W Bowerman, 
MP the Rev D II S Cranage Lord Gorell Mr 
B S Gott Prof J \ Green Miss Grace Hadow, 
Mr Alfred Holmes, the Rev F E Hutchinson Prof 
h B Jpvons Prof J Harrs Jonts Mr C L Ktngs- 
ford Mr John Lea Mr J M Mactavish Mr Albert 
Mansbridge, Prof J H Muirhead, Sir Isambard 
Owen the Rev R St J Pairy Lt Col H A 

Powell Mr W R Rae, Sir Harrv R Reichel Mr 

Arnold Rowntree Mr A L Smith Mr R H 

Tawncy Mr G Thompson Mr H Pilkington 
Turner Dr R Mullineux Walmslev Miss Phoebe 
Walters and the Rev Basil A Yeaxlee Mr 
COG Dome an assistant principal under the 
Board of Education is secretarv Mr E K 

Chambers and Col M Earle will attend meetings on 
behalf of the Board of Education and the Army 
Council 
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AM 91 | ITM Mm MioMi M— A fettow of 
Queens* College Cmnbndge MK*eH became a clergy 
man and in 176s was appointed Woodwardtan pro 
fessor of geology tn University of Cambridge 
Magnetism electncrty md nstronomy all engaged nis 
attention and^ortly before his deaA he devised the 
apparatus afm^rds used by Cstendish to measure 
the density of the earth 

AM II, mi Miann Fnadneh PHM «od— The 

friend of Schiller and the rival of Gauss Pfaff studied 
mathematics under Khstner and worked it astronomy 
with Bode His ongmnl rpsenrrhos were mainly m 
the domain of the calculus and diflerinlial equations 
Pfaff was boin in i“6s brom 1788 to 1810 he was 
professor of mathematics at Htlmctndt ind from 
1810 onwards held the rhnir of msthtmitiLb it Halle 
AM PMHIM dud— In his youth 

the constant companion of his uncle William Sm th 
the gcoligist Phillips held the chiirs of gficAogy at 
King s College T ondon at Dublin and it Oxford 
For his contributions to geology md pilaeontology he 
rccuved the Wollaston mfdil from the Geoiigical 
Society which he served as president during 1859-60 
AM Ml aimioii Dmiit PeiMon tSad —Poisson 
lU his lift — first IS student then is professor and 
examiner — wis lonnettcd with the Ft ole Poly 
technique where he g lined the friendship of 

1 ktonge I aphee ind I egendre Besides his 
separate works he publish d s me three hundred 
■memoirs the chief of which are on the theory of 
< 1 ctriLity and magnetism md on celestial mechinics 
M Mys work ng he rtpli d tn ino who urged him to 
rest I a vie e est le tnvail 
IMM. im. Johum Oari Priadmh ZUlMr dM — 
Well know i for his investig ilions in photometry spec 
trum analysis and the constitution of the sun Zoliner 
from 1872 wis professor of physical astronomy at 
t«ipzig 

AM M, If 14 Bdrard Sum dNd —Born in London 
in 1831, Suess was educated at Prague and at Vienna 
where at the age of twenty he entered the Imperial 
Museum In 1867 he became professor of geolc^Qr in 
Vienna University His greit treatise Das Antlitr 
der Erde ’ which occupy him twenty-five years, 
was a comprehensive survey of all that hid been 
acoomptished in elucidating the geolctficil structure of 
the eirtb He held various public offices and serv 1 
as prcsiden of the \rademv < f Sciences of Vienna 
AM M, 1836 Hairy Katar diad Joining the 
4 nny as an ensign m 1794 Kater for a time assisted 
1 ambton on the Trigonometrical Survey of India 
Placed on half-pay in 1814 he devoted huiself to 
scientifiL pursuits, and was especially known for tais 
pendaliun expenments his work on weights and 
maasurea and his invention of the floating collimator 
AM M, Ifll. Aranaai RamanuiM diad — Distm 
sniished for kn researches la pure mathematics, 
Ramamian was the first Indian teUow of the Royal 
Society A Brahmin by caste he -woa born at Erode 
in 1S87 became a stodent at Madras University, md 
was enabled to spend the years 1914-19 m England 
srhera hia brilliant work led to his li^g elected F R S 
HI 191A. He died at Chetput, Madras 
AM tr. 16t1 Fasdhimd MMMh dM —The con 
temporary ■of Columbus and Vasco da Gama Magellan 
—or Magidhfies — oame of a noble Portuguese family 
^Img tram Portugal in September, 1519 towards 
tha end of icao he discovered the strait that bears 
hts name ana so reacbed the Pacific He met ids 
death in a fight with nitives in the Philippines 

ECS 
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Societies and Academies. 

London 

Rayal Mtcrosc«pical Society, March 16— Prof John 
Eyre, president, in the chair— J H Pledgs The 
use of light filters m microscewy I he advantages 
gained are control of contrast in the stained and the 
coloured prepaiations from both the visual and the 
photographic points of view aid in resolution of fine 
structure improvement in the definition given bv 
ordinan achromatic objectives modification of the 
unpleasantness to the eye of artifiaal light sources by 

^ui valent daj light filters and the possibilitv of 
moderating the intensity of illumination of the micro 
scopic field by light filters of neutral tint of suitable 
densitv Forms of light filters mostly in use are 
chiefly dved gelitine cemented between protecting 
rover glisses but dve solutions in glass cells are also 
used 1 u obtain maximum contrast 1 light filter 
complementarv in dour to thit of th prepintion 
should be used 

FarMay Soctoty March as —Prof A W Porter, 
president, m the chair — Prof A W Perter Piesi 
dential address Some aspects of the scientific work 
of the late Lord Rayleigh Ihe experimental part 
of Rayleigh s work could be divided into that reqntr 
ing elaborate ipparatus and laborious application and 
investigations in which the apparatns was of the 
simplest kind Ihe latter was a type of inves'ligition 
in which Kayltigh specially delighted His inathe 
matical work was alwavs looking forward to its op 
plications Illustrations were given ol the great use 
he made of the method of dimensions when inublcms 
(esspecialiy those m hydrodynamics) cannot be yet 
solved in anv other way Ills work on intrinsic 
pressure was outlined and centrist d with mmu recent 
work of the Dutch schoi 1 of physiusts hinallv bis 
mentahty was further characterised bv references to 
hia excursions mto problems dealt with by the Sooetv 
of Psychical Research Hu position ■was summed up 
by saying that although Rayleigh founded no school 
he so advanced ImowMge of physics in all its 
oranchri is to sUnd out is one of the leaders in 
scientific achievement — S FlekI The electrolvtic 
recovery of «nc Abundant simplies of low grade and 
complex ores are available in Great Bntam which are 
not amenable to distillation but respond readily to 
electrolytic treatment bulphide ores are calcined to 
oxide and a predetermmed proportion of sulphate 
The calcme u learhod ■with acid anc sulphate liquors 
from the electrolytic cells Special treatment avoids 
«I formation and admits of l^h extraction and easy 
filtration The sine sulphate solution is too impure 
for efficient deposition Ihe methods of punficition 
worked out are given in some detail Ni and Co 
constitute two commonly met and insidious impurities 
The punfied liquors containing not more than 3 to 
5 parts Co and 02 part Ni per i 000000 are acidified 
aad electroIvM between le^ anodes and aluminium 
cathodes cells, arranged in cascade, absorb 

3 35 volts and f ve a current efficiency of 90 per cent 
representmg about 3200 kwh per ton of zme 
cathodes Subsidiary power is amply covered bv 
800 k « h per tan, 4000 kwh covers all power 
At o-3id per unit power costs are 5L iis per ton of 
cathode «nc The cathodes are melted and vicld 
ingats assaying at least 99M per cent of nne —Prof 
A FMby and V H WUitams Note on the ^ 
tnolytsc reductioo of gtuocue rhe autimrs have 
studied the electrdytK reductaon of glucooe under 
voryug conditions of temperature, current densitv 
and current oonoentratioa and uswg both graphite 
and lead electrodes Mo appreciable amount m hexa 
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hydric alo^ol wab obtained, the reduction being 
apparently interfered with bv the production of formic 
acid and a pentose.— W. Ha^w: The forms of 

electro^kposited iron and the elfeit of acid upon its 
structure. Part i * Deposits from the chloride bath. 
Structures found in iron deposits formed in chloride 
baths are varieties of two general tjpes, the normal 
and the fibrous The type obtain^ depends upon 
conditions prevailing during deposition, the fibrous 
type being ^aracteristic of deposits formed in (a) acid 
and (b) agitated solutions. Macroscopic features cor- 
le^pond to definite microscopic structure. 

ZMlogkal Society, \pnl s — Prof E W. Mac Bride, 
vice-president, in the chair.— G. J. Arrow : \ n vision 
of the Melolonthine beetles of the genus Ec tinohoplin.— 
J. H. Lloyd. Abnorinaiities in the common fiog 
{Rama temporaria). — S. Hirst- .Some new and liltle- 
Unown .Vari, mostlv parasitic in habit The author 
ilIustratCKl his paper by exhibiting under microscopes 
fi) a preparation of a S.itcoptid mite (Olodccfec 
ivnotii var. call) showing the wcll-drc eloped system 
of tracheal tubes, and (a) a preparation of the” mite 
(Tar\<»ifmui Woodt) from bees affected with Isle of 
Wight bee dise.ise. — Dr C. F. SonaUg Tlie com. 
parative anatomc of the tongues of llt< M.cnun.ilia 
ML, Fam. a, rorcoplthecldae with notes on the 
eomparntlve phvsiologv of the tongues and stomachs 
of the langurs. 

Llnaeu Socletv, \pril 7 -Dr .\ Smith Woodward, 
(jresident, in the ch.tir -II W Moacktoa • '1 he dis- 
tribution of Tarmxtuum erythro^peftnum. Andrr , in 
the south-c*ast of England '1 he author explained that 
he hod for some sears notierd a small form of dande. 
lion wHth deeplv cut leaves and red seed growing 
nbundantiv on a football ground at Wellington CoDege, 
Berkshire. It belongs to the group of varieties named 
erythpospennum The geological formation is Upper 
Bagshot Sand (Barton Beds). He had seen the same 
variotv on the similar sandv soil of Puttenham Heath, 
.Surrex (Lower Grevnsand), on the Thames Gravel 
near OW Windsor, Berkshire, and on walls at West 
Dravtcin .and othc'r places It is not confined to .areas 
of sand or gravel, for the author exhibited specimens 
from the I.ondnn CUv of Ashtead Common, near 
Epsom, Surrey,— R. .\ Msttr • \ mini.iture alpine 
garden from January to December Amongst the 
•arbjects shown in lantern-slides hx the lecturer mav 
be mentioned Sari/roga Bur\eriana. S Gn^ebarhn, 
S. Strihuryt, S. longifoha, S. Cotyledon, var. ixlofi- 
dtea, Anemone verna}i\ 1 Pulhhurea Nvmphara 
Mooreana, P^irntda frondo\a, P denUculata, P. mar- 
^inata, P. Juhae Iri\ 'libirica I gracihpe^. Cam- 
panula Allionii, C pnstlla, C gargatura, ^hortia 
galarifoha, ufiiflora. Petroca1li\ pyrenatca, Cronis 
epeciosu^, Varrt^^ur JohrtPtnm N. monofihvllus. N 
triaodrut, N. minimum, 0\ali\ cnneaplwlla, and O 
lobata. 

PkysksI SMlety, April 8,— Mr. AV. R Cooper in the 
chair .-Dr. W. J. H. MoB- A new registering micro- 
photometer. A dinsioished image of a slit, on which 
the filament of a half-watt lamp Is focussed. Is pro. 
jected bv a mleroscope objective on the photographic 
plate or other object of which the absorption is to be 
measured. A second similar objective fcKusses an 
image of the sitt, magnified up to its original sl*e, 
on a seccMid slit behind xvhich is mounted a sensitive 
thermopile of the author’s own design connected to 
an improved D’Arsonval gatvanometer. The photev 
graphlc plate is ghren a slow' motion at right angles 
to tho beam of U|^t, and the spot from the gatvano- 
raeter is focussed on a rotatin'*, drum of photographic I 
paper. The arrangesnent is d^ beat and so quick j 
in response that intensity curx-es of close speefrum | 
NO, 2686, VOL. 107] 


lines, Zeeman triplets, etc., arc accurately recorded. — 
Sir W. H. Bragg ■ .Application of the ionisation 
spectrometer to the determination of the structure of 
minute crystals. Crystals in the form of Mwder can 
be examined by the ionisation method. The powder 
is pasted on a flat surface and placed on the spectro- 
meter table in the position ordinarily occupied by the 
face of a single crystal. \ bulb current of i milH- 
ampeie is sufficient to gixe satisfactory records. — H. 
Parry . A balance method of using the quadrant 
electrometer lor the measurement of power. The 
method involves the use of a potential-divider across 
the supply circuit, and a standard non-inductive re- 
sistance- 111 sc-ries with the load. An Hiiimcter and a 
voltmeter .11 e employed to measure the supply voltage 
and the load cuircnt 

Duiiiin 

Royal Dublin Seclaty, M.xrth 22.- Dr. F. E. Ilaekett 
in the chair. — H A Laihrty The “browning” and 
“ stem-break ” disease of cultivated fi.ix caused by 
Polyspora lint, n gen. et sp. In the "stem-break'^ 
phase of the disease the stems of affectc-d plants 
become partiallv or entirety bioken across a little 
above ground-Iexel c nmparatively earlv in the season, 
and afftettd plants generally fall ovc-r and die pre- 
m.-ifurely in “browning” the upper portions of the 
pl.mts in p.irlicular exhibit numerous ciise.isod areas; 
this taki‘s place about pulling time. .\ fungus, Poty. 
xpora litu n gen et sp., was isolated, and proved 
to be the cause of both phases cjf the disease The 
seed is also attacked, and transmission of the disease 
occurs bv sowing infected seed The fungus is widely 
distributcxi No means of carrying out swd disinfec- 
tion on a praeticxxl scale have been devised — H H. 
Posle The electrical eonductivitv of some dielectries, 
A large, steady potential difference obtained by 
thermionic rectifying vnlxes w.is applied to the opp<^ 
site faces of a thin sheet of the ciielectrie which w.-vs 
kept at a constant known temperature in an oven. 
The potential difference was measured bv a roLiting 
contact-maker, alternately ih.-xrging a small eondenecr 
and disc-barging it through a dead-beat galvanometer. 
TTie eonduction current was measured bv a sensitive 
galvanometer. The logarithm of the electrical con- 
ductivitv when plotted ag.imst the potential gradient 
gave a sc-t of right lim s, c orresponding to different 
temperatures, in the c.ise of gl.sss. Willi mica a 
greater range of gradient was available, and the lines 
exhibited slight curvature 

Paris. 

Acadeunr of Sclcaces, March zc) — M Georges I.einoine 
in the chair - M Hsuiy . Thf- approximation of func- 
tions of large mmibcrs — C. Depirel and P. PaBot : 
The .ige of the lignite formations of the Island of 
Majorca — C E. OuiUaunw : The compulsory adoption 
of the metric system bv the fapancse Empire. The 
metric system has been legal in Japan since i8q3, 
and is now compulsory. The* system xxill also bb 
•adopted shortly in China and Siam — C. E Traynard : 
Certain singular hvper-elhptic surfaces.— I. Aadtodb ; 
The optical determination of rolling resistance. — P. 
I.e RallMid ; The movement of a pendulum with elastic 
suspension.— L. and E. Btoch ; Some spark spectra In 
the extreme ultra-violet. The ultra-violet spark 
spectra of zme, cadmium, and lead are given for 
wnve-lengthB between the limits 18^0 and 1400. — M. 
da BrogBa ; Corpuscular spectra. The l.-xwrs of photo- 
elec irical pndssien for hirfi frequencies. — L. BaBr 
The brightness of the electric apark. The photometric 
method baaed on tiw nbotCHh'aphic comperism with 
.in electric arc la used, taking the duration of the- 
spark exposure as 1/^00,000 second. The actinic 
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intensity of the spark is not less than 160 times that 
of the blectrii. arc — M DnssaM An apparatus for 
projecting an imaM of any object on a screen 3 metres 
square in a lighted room with a current of 3 amperes 
>-P Jsllbsis A photographic method of registering 
chemical reactions accompanied by a variation m 
pressure The mercury manometer tube has a fine 
platinum wire stretched throughout its length, and 
the variations in the resistance of this wire serve as 
a measure of the height of the manometer The tern 
perature it which the reaction under study is pro- 
ceeding IS measured bv 1 thermo-couple, and the 
double galvanometer of I e Chatelicr and halidin is 
employ^ to record the temperature and pressure 
simultaneously Some possible applications are 
described — H Jely 1 he geology and physical geo 

^aphy of the Rio Guadiato depression (Sierrt 
Morena Spun) Ihis depression is due to the tec- 
tonic structure of this part of the Sierra Morena 
which recalls thit of the bronco Belgian coal basm — 
A Carpsnticr Discovery of the genus Plinthiotheca 
m the Westphalian in the north of France — J ds 
Vlimorln The crossing of pei«i with coloured pods — 
A A Meades LorrCa Some scxuil diiTerenccs m the 
skeleton of the superior limbs A discussion of the 
problem of determining the stx of 1 skeleton — M 
Doyen Ihc physiological properties of the nucleic 
acids of the lymphatic ganglia ind of the thymus 
The conditions for obtiining 1 thymo-nucleic acid 
very active on blood The lymphatic ganglia of the 
ox and the thymus glands of the calf arc spcciallv 
recommended as sources of nucleic acids Full details 
of the technique of extraction are given — J Legendre 
and A Olhrean The fAte of the domestic rabbit in 
the attnction and nutrition of Anopheles, macult 
pennts This \nophelc8 during its period of activity 
in the spring seeks the blood of mammals »s food 
with a marked preference for the blood of the 
domestic rabbit In the presence of man cattle 
horses pigs fowls ind ribbits the preference for 
the rabbit amounts to protection for man ind other 
animals 

Roms 

Reals Accadcnila noxlonale del Lincel January a — 
Prof V \olttrri, me president in the chair — G 
CIOHlclan ind C Ravenna Influence of organic sub- 
stanies on pi mt dcitlopmtnt Ihe subst inces cx 
penmenUdon inilwle piroiatechin guaiacol morphine 
codeine theobromine c ifTeinc atropini , ind cocaine — 
B Qrasal ( m \nopheles propagitc malaria directly^ 
Vt 1 lumicmo I b ibv 1 few months old caught malarii 
in a houst \isited eight di\s previously by m infccUd 
youth In mother case 1 woman rettvenng from the 
fever was iisited bv two friends who stayed only a 
few hours in the house but developed symptoms on 
returning to Rome I rom examinations of the Ano- 
phtles in the district the aulhor considers it doubtful 
whether infcition lould hive taken pi ice otherwise 
thin b\ direct transmission, and hopes to test fhe 
matter by experiment with tome inoividuil who is 
willing to undergo the necessiry tests — F Bottoid 
The post! nor siTivarv glind of the Cephalopod iv 
Secretive ictiMti of the glind under vinous experi- 
ment il (ondilions O Loiiarlne Fquations of rota 
tion about i fixed point of a solid with civities filled 
with VISCOUS liquids —C Sevsrlni Integral equations 
— L TanelH Two prcmsitions of Imdcberg and 
Levi in the calculus of variations 1 — V Swattni 
Unity of the Vulsinio system This system con- 
sists prinapally of two large craters one of 
Latera and tht other of Bolsena the latter 
having no equally large counterpart m Europe The 
probibiliiv of these having a common focus or com 
munuiting foci appears better justified than m the 
NO 2686, VOL 107] 


pirallel case of the Cimini system— G Cotrensl 
Causal morphology of eye development in the toad — 
b Rsaottl Vanatjons in the spwific weight of eggs 
of Teleosteans dunng development in shallow or deep 
water S Ssrgl Vertebro medullary topography of 
chimpanzee 11 —Prof Castcinuovo was elected secre- 
tary of the \cadcmy 

/anuary 16 —Prof h D Ovidio president in the 
ihiir Cl PellUxorl Synthesis of o phenylenedicyano- 
gumidine from 0 phenylenediamine — A Cnmessattl 
lieometric theory of binary forms iv lypical repre- 
sentation of 10 viriants — h Lcfscheti bur le 
th^orime d existence des fonctions ab^liennes — G 
Ctstslnnovs \belian functions 1 Intermediary 
functions — E Bompionl Metric invariants and co 
V iriants in deformations of surfaces iv — R Serial 
Dirichlet s symmetrical cylinder problem — N Parra 
vano ind C MaiietU Inns formation of light into 

heavy magnesia It is found that the change takes 
place at comparatively low temperatures but the rate 
of transformation increases cintinuously with increase 
of temper iture 

February 6 — Prof V Volterra vice president in the 
chair — Original contributions by fellows — C Segre 
Foci of second order of infinite svstcins of planes and 
hvperspiti il turves with a double infinity of plunseiant 
planes — G Clamlclan and R Clnia Constitution of 
benrol and hiterocvclic nuclei — (t Brnnl Solubility 
of trvstilline substances in caoutchouc Caoutchouc 
in be r girded as i thick liquid ind its solvent power 
\ iries being gri itest for the iromatic senes and 
least for minerals Vulcanised rubber has the char 
i ter of a saturated solution of sulphur in pnsence 
( f free sulphur — F Mfflosevkh Minerals 1 1 1 iti in 
province During excavations m the Pepenno at 
\lbano melilile was discovered in some blocks in 
crystals of somewhat exceptional punW —Papers com 
municatcd by fellows —Prof Ale Snrdo Synthetic 
I hilium and neon —Dr M Ferrari Beryl from Fiona 
fon the left bank of the I ake of Como near Colico) — 
C Jnccl Uratic deposits in the fat of Termites — 
The chairman Prof Volterra announced the death of 
Prof Giuseppe Colombo on January 16 The \tademy 
has also lost the foreim fellows Profs Waldever 
and Federow Prof Mattiiolo contributed a notice 
of the work of the late Prof Pier \ndrea Saccardo 
For the Roval prire for astronomv four candidates 
submitted lists of papers The chairman announced 
that a prire had been offered bv the King in com 
memoration o* the late Prof Augusto Righi for the 
best work on experimental phvsiis contnbuted by 
one of Prof Righi s former pupils at Bologna 


Books Received 

Tidal Power By A M ^ Struben (Pitman’s 

Technical Series) Pp xii+ii, (London Sir I 
Pitmin and Sons I td 1 at fid net 
Continuous Wave Wireless Telegraphy By Prof 
W H Eccles Part 1 Pp vii+407 (London 

Wireless Press I td ) 25* net 

Social Decay and Regeneration ^ R Austin 
Freeman Pp XX-I-34S (London Constable and 
Co Ltd ) iSt 

The Alpha Beta Gamma Navigation Tables Bv 
H B Goodwin Pp iv+S4 (London J D Potter ) 
8r 

Annuaire dc I’Acad^mie Rovale des Sciences 1921 
Pp 4 S 2 (Bruxelles M Lamerttn ) 

Diagnosis of Protoroa and Worms Parasitic in 
Man Bv Prof R W Hegner and Prof W W 
Cwt Pp 72 (Baltimore Md Johns Hopkins 
University ) 
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Bntish Museum (Natural History) British Antarc- 
tiL (Terra Nova) Expedition, 1910 Natural History 
Report 2^1o^ Vol iii , No 7, rrustacci 
Pait V , Ostracodi By R W Barney Pp 175-90 
^ bd Vol 111 No 8 Cru tiLca Pirt vi , 
fanaidice'i and Isopoih By Dr W M Tittersall 
Pp 19 1-258+ XI plates 21A Vol vi , No i Proto 
2on Part 1 Parasitir Protozoa By Dr II M 
Woodcock ind Olive Lodfic Pp 24+3 plat s 9% 
(I ondon British Museum (Nituril Ilistorv) ) 

Relitivitv, the Electron Theory ind Grivitation 
By I Cunningh'Mn (Mono(«raphs on Physics ) 
Second edition Pp vii+ 148 (I ondon I ongmans 
Green and ( o ) los 6d net 

\ Ttxtbook of Botany for Midinl and Plnrm 1- 
ceuticnl Studints Bv Prof J Smill Pp x4 68i 
(London J and A Churchill ) 2Ss net 
C hromium Ore By W G Rumbold (Impernl 
Institute Monographs on Mineral Resources with 
Special Rcfcienu to the British J iiipire ) Pp ix+sb 
(London J Murray ) 3s bd net 
Frishwitcr 1 ishes and How to Idintify Ihem By 
Dr S C lohnson and W B johnson Pp 64 
(Lindon nil. Ipworth Press) is qd net 

Ministry of Public Works tg3pt Phvsu il Depait 
imnt MetLorologinl Riport for the Year 191., Pp 
\+i22 (( airo Govcrnmint Priss) P 1 30 

Department of \gricultur< and 1 eehnit d Instruc 
tion for Ireland hishirics Branch Snentific Invcs 
tigations, 1920 
Irehnd Bv Jane Stepher 
(concluded) Pp 73+ \i plates 
H M St itioni r\ Office ) 3s n 


Studies in the Hisloiy and Mtlhod of Science 
Edited by Cbirles Singer Vol u Pp \xu+ 339-1 
K plates (Oafoid (luendon Press) 48s mt 
Pai illaxes of 260 Stais derived frem Phetagraphs 
mide at the Loandcr McCormiik Obsetvitory By 
Pi f S A Mill h< II ind otheis Pp vl6)3 (Ncyy 
\oik ( olumbia IniMisity Press) 

I hi British hrtshyy itei Rhi/opod 1 and Helio/oi 
\ol y Helio/oa Bv G H Wailes Pp XI+72+ 
plates Ixiv Ixxiv (T ondon Rav Society ) 

A Handbook on Cotton and iobacco Cultn ilion in 
Nyisilind A (lUide to Prospi ctive Settleis By 
J Stewart J Ml Call Pp 83 (7omba Govern 
nient Printer ) 

British Museum (Nitural History) No 7 Report 
on Cetacea Stianded on the British Coasts during 
1919 and 1920 Bv Sir S F Harmer Pp 18 
(I ondon British Museum (Natural History) ) 4 
Primitive Society The Beginnings of the Family 
and the Reckoning of Descent Bv Dr Fdwin S 
Hartland Pp v + 180 (London Methuen and Co 
Ltd ) 6s net 

Electrical Engineering By Dr 1 F Wall Pp 
xi+491 (T onclon Methuen ind Co ltd) 2 m 
/V ocational Chemistry for Students of Agriiultun 
and Home Economies Bv Prof John J Wiliam an 
(Farm life Text Senes) Pp ix+294 (Phila 
delphia and London J B I ippincott Co ) 8s 6d 


/Agricultural Economics By Prof James F Boyle 
(College Texts Agnculture) Pp ix+448 (Phila 
delphia Chicago, ind I ondon J B Lippincott Co ) 
125 6d net 

Ministrv of Mumtions and Department of Srienlific 
and Industnal Research Technical Records of Ex 
plosives Supplv 1913-18 No i Recovery of Sul 
phuric and Nitric Acids from Addj used in the Manu- 
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ficture of Fxplosivts Denitration and Absorption 
Pp viii+5b (London H M Stationery Office ) 
125 6d net 

Ihe Dynamics of the Airplane By Prof Kenneth 
P Willi ims (Mithcniiiic il Monographs No 21) 
Pp viiH-138 (New \oil J Wiky and Sons, Inc , 
I ondon Ch ipman and II ill Ltd) 13? bd net 
Ihe Llemcnts of Thcoictical and Descriptive Astro 
nomv Bv ( harlcs f \A hiti Eighth edition, revised 
bv Paul P Blackburn I’p xi+309+ix plates (New 
York J Wilf y ind Sons Inc London Chapman 
ind H ill Ltd ) 175 bi ner 

llandbuch der Phaniuko),nosi< Bv A J schirth 
Bind 111 I 11 fcriing 1 Pp 64+1 plate (Lciprig 
(HI luchnitz ) 10 marks 

The Story Bixik of the 1 11 Ids Bv J H habre 
Pp 271 (I ondon Iloddtr and Stoughton I td ) 
S 6<1 net 

Ihi. Tin Resources cf the British Empiie By 

\ M Pen/or (Ihi Raw Mile rials of Industry) 

Pp \+3 s 8 (londcn AA Kidci and Son Ltd) 
13 net 

An Inlroducticn to the Psyche logical Problems of 
Industiy Bv 1 r ink AV ills Pp 240 (I ondon G 
Allen ind Unwin ltd) 6cf net 

Lnivcrsilv of I ondon G ilton I iboratory for 

Nytionil Fuginics I ugcniis lecture Scries xill 
Silc I ights cn th I yoluticn of Man Bv Karl Peir- 
son Pp 7+yii plates (1 ondon Cimbridge I ni 
versity Pre hs ) 3s net 

Kritischc Betnerkung n zu den Giundligm dcr 
Ri I itivit itslhc I ri Bv Prof 1 1 Dingl r Pp 29 
(I iip/ig S Hit/ 1 ) y marks 


Diary of Societies. 

AikIL Z1 

no»L IssT list (iHiii Ui Tils at 5— Il f U t> toxwell 
N it nal lat u a I Uureau ra 7 

UoiAi aoiitii at 4J0— Irol J loli V 0 a tiiu Ttcori 

of Colour Viiio Iruf V \ Hill 11 tnrrgj la 

ToWod la tl e * I trio 1 1 anne in M ' ■ ■■ ~ 
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- . . - Nyaaaliid 

yiATiuiiATicii, h iiTt Cat II Yil A htronamioal Soolrty) at 
Il N t on 1 p la by Mr Oarliaar and Prof 
"D Oyolotomio QuuqBcaeatioiii 

, - — -loiertia if >nl«rian and 

ireparrd Kernnullian Numbrra 

lasTiTiTioa or Misino asu VlirAil nor Aanial Oanfral If etinr) 
at Or loyloal Boo It) at jSO— t W Harbord Ftoaidantial 
Addrraa 

( an.!) H ti or Bociitt (at Hoial Bii tarv Tnatitnta) at 6— Dr 
J !■ Jlorlaad 1 b« H la eal Traininr of Oblldrri 

Tar OaraiOAL Boctin at R— V Challanaer and 0 F Allproaa 
Oraano I rlrat rra of Bia ni th Part It Tl a Interact on of 
tie Hal gen DerieatiTea of Tertiary Aromatio Biamnthlnek with 
Oraano deriTat yaa of Magnaa nm and Haroury —JAM Friaad 
A Oollpid Ibtorr of tha Oorroahm and Paanrltr of Iron and 
of the Osidation of Farrona Halta — O T Morgan and J D 
Bmlth Rrararohea on Oo or lination and Raaidnal Affinity 
Part ly The ronstltiitlon of Simfla and Oomplix Cotaltio 
Qninonroxiino I nVei — O T Morgan and H Burma Non 
" niim Balta Part tI S I Dlmethylfaoosaaole 4 


J W t 


I tin 

Ira 11 the Anthraoana Serira Part i — T B 
Frth B me raotoia gOT rning the Borptm Oapaelty of (Ihar 
coat Sorption of Ammonia by Oooonnt Ohareoal — N V Bldg 
welt and F K hwbnnk The Inflneneo of Poaltlon on tha 
8oI I 1 1 ea of the Bnbalitnted Renarno Aoida -N T flidgwiolc 
and W M A Ilona Inllnanoe of Poaltlon on the Rolibilitr and 
y I 1 1 tT of the Mono nnl Dl nitronhenola -N V S dirw ek and 
IT F B We Tl « Holnbll ty and Tolatlllty of the Chloro and 
Nitro anil nea an 1 tl elr Aeetyl Derlyatiyea — O A R Knn Tha 
- ■■ a_n<^ Btablll^ of apira Oomponnda " — ‘ 


—tv T Tenklna Inlvrattlnn of teetylene and Heronrla OUorMa 
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lunnsn or Uni m (at Sir John Cm* Twhaleol laitttats) at I — 
ir M U OrauiSr BrlrMtoriu 
BMMia Socmr (la PhTile* Tkeatt* V» renltjr OalUfo) at « IS — 
Pn( A U TjadaB aad 1 O HiU A Xew Vona of Sterw 
iBOTOMop* — DMortptloaa aad OtBonitratioBi of ]>«w X m KIm 
tneal and Fkot^papUo Apparatu —The Brltlih TkoaioB 
HoMton Co Ltd A M w Oarreat StAilIdap Dotim tor Vi* 
wHh tha Oeobdc* Tab* Tha PottnUnokp SupturMpa -S B 
Ooash laraotiotioo n the UoMBr meat of Teattoa 

(Tnnonti — Sela* BleotrMl Oo Batatlap Dwp Ihorapp Tabe 
bolder Now Ooatrlfapal Herooij Om aad Paraffla latorroptor 
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Agriculture and Pishenet in the CiTd 
SerHce Estiinatea. 

T he vote to complete the sum of 3 •!! 605I 
for the salaries and expenses of the 
Ministry of Agriculture and Fisheries during the 
year t^i~-22 was agreed to by the House of 
Commons on April 19 The amount of the vote 
shows a reduction of a 156 107I as compared 
With last year s Estimates but three quarters of 
this o duo to the discontinuance of services 
arisuig out of the war We view some of the 
decreases with mixed feelmgs but before men 
JtoniQf them specifically it is of interest to refer 
to one or two promising aspects of the Ministry s 
activities to which Sir A Griffith Boscawen 
directed attention ui submitting the Estimates 
Considerable progress has been made with the 
lautd Settlement Scheme for ex Service ascn 
a^icatmas have been received, some of 
which baye been rejected for various reasons, and 
)t IS estimated Uiat 30,000 men wdl ultimately be 
Wdtled At the preeeat ttmc about is, 000 men 
ace abeady provutod WUitholdings of 050,000 acres 
m the aigrregatt, and about 169,000 acres more 
ate paeded to cooqitete the eetdemeot The 
echeaw locrvitMdy entails loves, foreseen from 
ItUt. begmnmg and these reach as much m 
^ p«r cent For the first eeton years the losses 
^ 4 m made good »o the comity councils by 
UMi fihRte Md alter tfam^the eaiilM valto wiB hd 
jMdhid ibarkett^alpes and tbd 

awes on a e (iS>ia^t» w fi4g ~hasiii 
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to the county couootls In spite of the low U 
IS consideml that the settlenwat of 30000 ex 
Service men on the land will prove a valuable 
asset to the State 

Foot and mouth disease still provides a 
great problem as it has as yet proved to 
be unpossiUc to determine how the infection 
IS brought into the country Although no 
trace of the disease can be found in Ireland 
certain animals imported there have developed 
the disease within the incubating period 
so that a quarantine of fourteen davs at 
the ports is essential fer some time to come 
During iqao there were ninety four outbreaks in 
this country involving the slaughter of more 
than aooo cattle and 8000 sheep with other 
animals the net compensation paid being 
1 1 5 000/ This polic} of slaughter as compared 
w th that of isolation and cure seems to be jucti 
fied In France where the latter method is 
adopted 8^5 161 cattle were affected in 1919-30 
and the loss in the Mlue of the animals was 
5000000I Muzzlmg against rabies has pro\ed 
successful in prexenting outbreaks for sexeral 
months except for a solitary case at Southamp 
ton and loss through rats has been reduced by 
the campaign against them vigorously carred on 
since the passing of the Rats and Mice Dcstruc 


tion Act 

The project for manufacturing beet sugar at 
Kelham is so far advaiced that it is hoped that 
the factory, will be m running order this year 
Meanwhile a further loan of 135 oool on mort 
gage IS being made to the undertaking to meet 
the heavy initial costs of working 
The various councils and committees set up by 
the Agricultural Acts of 19x9 and 1930 are m full 
working order and are proving very useful The 
policy adopted is that of decentralisation v it 
IS felt that there should be as little control m 
possible from Whitdxall but tiiat the powers for 
insisting on good cultivation should be in the hands 
of the local committees the members which 
posseu that local knowledge xuid lowrest which 
cannot posmbly be had at headquarters Both 
tenant farmers and labouters now enjoy a greater 
feehng of security on account of the new clauses 
dealing with compensatwai Apparently, toe the 
guhiabteed pnees for wheat dcM oats are effec 
UVdy dieeking the tendency to lay down land to 
grass, as this year the ttade «x gram seeds has 
nomial with no exdepttonal buying 
fbl dlls IS sabsfnctwy tnoug^ but the samd 
cv^ecve^bwsttd # 4 hb pemuon of fgnoultasid 
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«duc«tion and rosearch in the Eatunatea, which 
Bhow the foUowiog reductions compared with the 
Eatunatea for last year —Agricultural and dairy 
education (grants m aid), 33 oool , agricultural 
research (grants in aid), 6100I , agricultural re 
search, 61,190! , experiments and instruction in 
fruit preservation 8745! The only increase 
under the head of agricultural education and re 
search is that of 36;,oI for the National Institute 
of Agricultural Botany and Seed Testing Station 
By the side of these great reductions we have an 
increase of 94,000! in the estimate for salaries 
m the agricultural branch of the Ministry 
The Estunates for the Fisheries Department of 
the Ministry show similar decreases for research 
and similar increases on the administrative side 
The diBerences may be summarised as follows — 



I 

99 M 

Admmktnuion wltnei 

waaci ■tlomuioet legal 
and mcKiental axpansea 

All thu properly called 

62969/ 

85434^ 

AinmutreHv* ExfntA 
Imrt 



The romtaMd eapendUure for 1921-22 la 22 465/ 

Fidwry reaeaidi in general 
and fifhciy reaearch gianta 1 
in aid ! 

59 700/ 

3> 025/ 

Ar/nwAgCr Jiutttrk | 



Thedhrraawreapendnaie for 1921-22 u 

124675/ 

bhelllidi reaearch and de 
velopme it development 
of inahore fiaherica econ 
omic daatrnetion ofimbora 
petit elvert diatnbitcm 
Khemc 

62580/ 

32405/ 

fuktrui hauA m Stiem 
Afttat h 




The Acrttutd espendnoie for 1931 as ik jo 175/ 


It «ill be seen that in each branch of the 
Ministry there has been a considerable in 
crease in the cost of admuustration— that is, 
the cost of carrying out duties that are apart 
from scienti$c reaetfch and development In 
the Ftsheriea Depa^ent, for example, the 
administrative staff employ^ in 1910-31 (secre 
tanes, pnnapals clerks, wntuig assistants, 
typists, etc ) numbered sixty*two, but it is ninety 
one m 19x1-32 The inspectorial staff (that is, 
inspectors, techmcal assistants, fishery oflkets, 
surveyors, ooUectors of statistics, messengers, 
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charwomen, etc) was forty-eig^t 10 1920-21, 
but It IS sixty two m 1921-33 Against that we 
have a saentific staff of eighteen m 1920-21, and 
of twenty one in 1921-22 
We search in vam for a justification of the 
increased expenditure on administration The 
condition of the fishery industry is one of un 
precedented depression Big breaks 10 a ages are 
contemplated or have been effected, and labour 
troubles are threatened The withdrawal of the 
hemng bounties is likely to lead to the laying up 
of half the East Coast fleets Exporting has 
largely diminished Inshore fishing is decadent 
Either administration is impotent when confronted 
with such economic tendencies or it thrives upon 
them In the face of such industrial depression it 
IS difficult to find a reason for the large increase to 
the cost o( administering the fishery statutes 
Frankly, we do not understand why the 
Ministry largely mcreases lU administrative 
machmery while economising on development 
(whtth 13 surely the means of counteracting mdus 
trial depression) and on research (which provides 
the rationale for successful development) Obvi- 
ously these Estimates ought to be explained and 
justified if possible for otherwise they suggest 
an incompetent administration or a degree of 
misunderstood economy and control exerted by 
the Treasury agamst the better judgment of the 
Mimstry We might be inclined to take the 
latter view were it not for the mcreased cost of 
purely administrative services which must have 
been suggested by the Ministry itself 
It IS true that in the debate in the House 
of Commons Mr Acland directed attention to 
the mcreased expenditure on administration 
and to the decreiued provision for research 
but no satisfactory explanation was forth 
coming So far as we are concerned, the 
opportunity for criticism is afforded only 
after Parliament hgs voted the money , and 
it win be the same next year unless some 
bodv of scientific men obtains early copies of the 
Estunates and provides suitable representatives in 
Parliament with material evidence In support of 
their case for consideration Criticism of the 
Estimates is, however, very difficult because of 
the form in which they are issued It is impos 
sible to resist the tmpressioo that the statement 
of the expenditure incurred and contemplated is 
made so as to convey the least possible infonnat 
tion as to detail This impression may be a imiis- 
taken one, but if it is the fault bee in the umnnee^ 
10 whidt the Estunates are framed and pubhshed. 




A Sportsman NAtunllct 
0 f$ld Observatwru on Brtiish Btrds By a Sports 
man Naturaliat (the late Dr F M Ogilvie) 
Edited by Henry Balfour With foreword by 
Mrs J Massie Pp xvi-faaS+vi plates 
(London Selwyn and Blount, 1920 ) 251 net 

T he late Dr F M Ogfilvie (iSdi-igiS) was 
an observer of birds from boyhood and 
he enjoyed considerable opportunities on the sea 
marshes at Sizewell in Suffolk and on hii pro 
perty of Barcaldine in Argfyllshjre of following 
his bent He was by profession an oculist and 
in this, as well as in his hobbies of ornithology 
and orchid culture he showed the vigour of 
an able man with the scientific interest who was 
steadfast and thorough in all that he took in 
band He published only a few papers but 
he delivered eight popular lectures to the Ash 
molean Natural History Soaety of Oxfordshire 
between the years 1902 and 19x6 and these have 
been edited and put into publishable form by his 
fnend Mr Henry Balfour who has also added 
judicious footnotes Naturalists Mr Balfour 
tells us m his preface will find in these lectures 
many shrewd and original remarks based upou 
careful observations in the field by one of the 
keenest and most cautious of ornithologists 
Of the you ig golden plover Dr Ogilvie writes 
As long as the parents are uttering their alarm 
note so long will these bttle fluffy balls only 
hatched perhaps a few hours ago remain 
squatted and motionless with meir necks 
stretched out their bodies buned in the golden 
moss so that all the lighter underparts includ 
ing the light eye streak are hidden from view 
I have myself never found a very young 
nestling Ringed Plover though I have often 
looked for them I have found them when thev 
are a few weeks old but never durectlv after 
they have hatched I have specunens of them in 
the latter state but I obtained them all by hatch 
Ing eggb out in an incubator Yet I have con 
stantly been over ground where I knew the birds 
were breeding frmy end where neatlmgs must 
have been quite plentiful 
The invisible young birds are stone coloured 
with black tipped down 

On the breeding ground the redshanks arc 
quite fearless coming to meet the intruder and 
sweeping by within a few yards executing all 
kinds of fanciful aenal flights 

At this season too they possess a curious 
fondness for perching a habit I have never 
observed in winter It u a point of some 

interest how a wading bird with toes formed 
fls a Redshank s arq, is able to perch gnd to 
peech securely, on anything so thin and round 
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as a telegraph wire Their swaying to and fro 
IS not due to the insecurity of their foothold for 
you observe birds that have lighted on a gatepost 
or barway executing precisely the same move 
ments ' 

The redshanks make false nests in the second 
half of March, 

little depressions scrabbed out on the ground 
with a few tuts of rushes and grass roughly 
arranged in them They look like the work m 
a prentice hand— of a Redshank who was lack 
ing in experience and was trying to get his 

hand in before taking to the serious work of 
nest building What the meaning or the objects 
of these false nests is I have no idea nor whether 
both males and females *ire engaged in making 
them or whether it is only the male Most of 
our Norfolk and Suffolk gunners hold the latter 
view why I don t know and call them cocks 
nests 

Now there is little that is new in these observa 
tions but their record reveals directness sin 
cerity and caution and if we knew them before 
we like to see them again through another man s 
eyes 

Gannets frequently fly fifty miles or more to 
their fishing ground but in spite of the labour 
thus involved they collect far more food than they 
require a fact unpleasantly conspicuous in the 
colony 

Gannets feeding as they do on surface sw m 
ming fish are dejxndent for their supply on the 
weather If a gide arises as often happens in 
an English suipmer the fish swim •it a greater 
depth and beyond the ken of the Gannets keen 
eyes If the gale continues for three or four 
days during the whole of that time the bird wiU 
catch nothing and it is jxissible that the fear of 
such a catastrophe occurring is at the root of the 
habit and that the bird s instinct teaches him 
always to keep a day or two s supplies in hand 
as long as he is able to do so 

This IS not exactly how the theory would be 
stated by one vers^ in modern comparative 
psychology but the suggestion is a sound one 
for though normally a viotonous bird the gannet 
IS 1 ke most other pelagic sea fowl in a sad 
plight when stormy weather lasts for two or three 
days 

The Shag s — and indeed all the Cormorants 
— method of diving is absolutely characteristic 
He really springs right out of the water turns 
}ver in the am and ^es a noiseless header but 
the body u so close to the water throughout this 
manoeuvre and the action is so quick easy and 
free of effort that one hardly follows the middle 
stage where the body the bird is really out of 
the water altogether, the moment when his paddles 
are just leavmg the watpr with his kick off and 
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the beak is just meeting the water to omnpiete 
tbe downward half of tiic semicircle which he 
describes.” 

How different from the submergence method 
seen in the true divers ! One cannot but admire 
a picture like this. The Manx shearwaters sleep 
in their burrows by day, and start out on their 
labours as dusk be^ns to gather. 

"They have a curiously silent flight, gliding 
past one in the gathering gloom like ghosts 
indeed. I know no bird, except periiaps some 
of the owls, whose flight is so absolutely noise- 
less. The effect is curiously uncanny ; they appear 
suddenly out of the darkness and disappear again 
like spirits of another world." 

Dr. Ogilvie's study of the grey partridge 
affords an interesting illustration of our relative 
ignorance of a very common bird. In cold, frosty 
weather the partridges huddle up closely at night, 
“shoulder to shoulder, forming a circle with their 
tails in the centre”; yet J. G. Millais writes to 
the editor to say that the “jugging ” birds he has 
seen had their heads directed inwards. “During 
the period of incubation, the scent is suppressed 
entirely, or so Uttle is left that you may take a 
first-rate dog within a foot of a sitting tod over 
and over again, and he will tu>t evince the smallest 
interest in the locality.” But does anyone know 
precisely how this life-saving suppression of scent 
is effected? When suddenly threatened with 
danger the parent partridges utter the warning 
cry, and the chicks 

“squat flat upon the ground, as if they were 
trying to squeeze themselves into the very earth 
itself, with nothing to show the presence of life 
but their little black, beady eves. As long as the 
danger remains imminent, the parents keep up 
an incessant chuck-chucking, and the chicks re- 
main absolutely still and motionless. This instinct 
in Itself is very curious, for it is evidently inborn 
A chick that is only two or three hours old will 
‘ squat ' at the warning cry, with the same 
celerity and certainty as a chick of three or four 
weeks. It can be no question of learning by ex- 
perience and parental training. It will squat at 
that cry, and at that cry onlv, though not from 
day knowledge of the safety so acquired. Part- 
ridges reared under a hen never squat, although 
danger is threatening, and the foster mother is 
clucking in a dreadful fluster. . . . The necessar)' 
stimulus is absent, and that stimulus is supplied 
by one particular cry of the parents and nothing 
else.” 

Except the sentence : “This instinct in itself 
is very curious, for it is evidently inborn,” this 
record of observations it admirable, and the whole 
account of partridges gives the reader a clear 
impression of the author's grip and carefulness. 

In regard to the snipe’s “drumming,” there is 
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a fair-minded discussion of the four theories, the 
author holding firmly that the rapidly beating 
wings, whettier they themselves ham or' not, 
throw a strong current of air on to die outermost 
feathers of the tail, setting them in vfljratlen 
which produces sound-waves. As to the positloiv 
of the orbits, 

“a snipe, with its eyes placed as they are, can 
get the very last fraction out of its bill, as it 
struggles for a worm haK an inch farther dowfw 
in ^ mud, and yet Me all that is going on 
round it, and be ready for any emergency that 
the fates have in* store.” 

The cry of the stone curlew is 
' “a weird discordant clamour, with something 
uncanny and blood-curdling about it, as thougb 
an inferno had suddenly been let looM on ear^ 
We call them ‘ shriek owls ' on this account, and- 
it is not a bad name. Tbeir wild cries ringing 
out loud and clear, then suddenly ceasing and 
intensifying the silence of the still summer night, 
are something suggestive of murder and sudden 
death.” 

Regarding the much-discussed serrated claw of 
the nightjar (also found in the bittern, gaonet, 
heron, and courser). Dr. Ogilvie suggested that 
It was “a vestigial remnant from some bygone 
ancestor, which has long since lost its original 
function, and is now, perhaps, of little service to 
these latter-day descendants.” The editor, whose 
notes form a valuable addition to his friend’s 
book, remarks that an objection to this theory 
is to be found in the fact that the pectination is 
npt found in the nestling, but develc^ later, an 
unusual feature of veattgial structures. 

The rhythmical movements of the cuckoo’s 
stomach during digestion press the hairs of the 
hairy caterpillars against particular areas of the 
mucous wall and embed them in the epithelium. 
Are they shed after a time? Are they ejected as 
pellets? Do they impede digestion? Are they 
responsible for a large mortality among the im- 
mature cuckoos? These are interesting questions 
which the author raises, but he need not have 
asked : “ Do the implanted hairs actually take 
root and grow m thto new situation?” Never- 
theless, particular attention is paid to the food 
of certain birds, and there is much information 
on the subject in his book; thus he maintakts 
that the sparrow-hawk is not so black os it is 
painted, nor the kestrel so innocent. 

Dr. Ogilvie was a sportsman-naturalist, and 
the sportsman’s interests are prominent in these 
pages, but, on the whole, they are kept in sub* 
jectloQ to the interests of omith<flogy, and the 
result is what we venture to call a very happy, lus 
well as a very scientific, book. 
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BritUh Iron Oreo. 

iltitnoirs of ih» Gtological Survey. Special 
Reports on the Mineral Resources of Great 
Britain. VoL xii., Iron Ores {continued). 
Bedded Ores of the Idas, Oolites, and Later 
Formations in England. By G. W. Lamplugh, 
C. B. Wedd, and J. Pringle, tgao. la*. 6d. 
Vdl. jdii., Iron Ores {continued). Pre-Carbon- 
iferous and Carboniferous Bedded Ores of 
England and Wales. By Sir A. Strahan, Dr. 
W. Gibson, T. C. Cantrill, Dr. R. L. Sherlock, 
and Henry Dewey. 1920. 7*. fid. (His 

Majesty’s Stationery Office.) 

T hese two volumes complete the series of 
six volumes devoted to an account of the 
iron ores of Great Britain, which will probably 
form the most enduring monument of Sir Aubrey 
Strahan’s tenure of the Directorship of the Geo- 
logical Survey. We now need only an account 
of the iron ores of Ireland, which are far from 
being negligible, in order to complete our know- 
ledge of the iron-ore resources of the British 
Isles ; the iron industry of this country is 
deeply indebted to Sir .\ubrey Strahan for the 
invaluable information which he has placed at 
its disposal in this series of reports. It cannot 
be suggested that the work has been done before 
its time; the last official account of British iron 
ores was issued so far back as 1856 to 1862, 
when Sir Roderick I. Murchison was Director of 
the Geological Survey, and this consisted for the 
moat part of a collection of analyses of ores made 
under the direction of Dr. John Percy. 

The beat evidence of the care and accuracy with 
which these analyses were made under the instruc- 
tions of " the father of British metallurgy ” is to 
be found in the fact that they are still often 
quoted, and many of them are repeated even 
in the reports now under consideration. The 
whole character of the iron industry has, how- 
ever, been radically transformed within the last 
sixty years, and ores that were then compara- 
tively n^lected are to-day of the highest im- 
portance, whilst those that were then being most 
actively worked are now almost abandoned. This 
is especially true of the or^ to which the present 
two volumes refer; at that time the bedded iron- 
stones of the Coal Measures formed the main- 
stay of the iron manufacture of Eng^nd, wMlst 
the ores of the Lias and of the later formations 
had scarcely been touched ; to-day the great bulk 
of BngUah iron is made from the latter ores, the 
Carboniferous iron ores being worked only on a 
very small scale for quite special pueposes in a 
few districts. 

The pre-Catboniferous bedded ironstones are 
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not to-day of any great importance, bat they have 
been fully and carefully described, and rightly 
so, for it is scarcely possible as yet to foresee what 
their economic importance may some day be. 
The authors might have pointed out with advan- 
tage the close correspondence between these ores 
and the ores that have fonned the basis of an 
important industry in Normandy, the latter being 
also bedded deposits of Oolitic ores consisting 
essentially of siliceous carbonate of iron, occur- 
ring just below the Armorican grit of Ordovician 
age. 

The chief interest in the iron ores of Car'., 
boniferous age will probably attach to the esti- 
mates of the quantity of such ore that may stHl 
remain. Sir Aubrey Strahan’s estimate is close 
upon 7230 million tons; large as this figure 
is, it IS no doubt far below the quantity that 
actually exists; but it is equally beyond doubt 
that it IS far in excess of the quantity that will 
ever be wrought. In illustration of the former 
thesis, the ironstones of Northumberland and 
Durham may be referred to. The only figure that 
Sir Aubrey Strahan gives for these is 1,500,000 
tons for Redesdale and district; these particular 
ores occur at various horizons in the Carbon- 
iferous Limestone senes, and have been worked 
only at a few points where they happen to out- 
crop, as at Redesdale, Bellingham, Haltwhistle, 
etc. The yield of ironstone is stated by two dif- 
ferent authorities to have been respectively 8470 
and 9680 tons of ironstone per acre, so that the 
estimate of quantity here given corresponds to 
less than 200 acres. Yet these ores are known 
in places some miles apart ; they accompany beds 
of coal that are notable for their persistence, and 
there is no reason whatever for assuming that 
the ironstones are an outcrop formation and do 
not continue in depth. 

It is, therefore, quite possible that these 
ironstones may extend over many hundreds 
of square miles, and, if so, the estimate 
of the quantity of ore given in the report is 
but a minute fraction of the amount that actu- 
ally exists in this area. Furthermore, the iron- 
stones of the Coal Measures are altogether 
omitted from the calculation; yet these ironstones 
were actually worked, and a century ago gave 
rise to a quite important iron industry in the 
northern part of Durham and the adjoining parts 
of Northumberland, in many places, such as 
Waldridge Fell, Urpeth, Birtley, Wylam, Hedley, 
Tow Law, Bedlington, etc., covering an area of 
probably quite 200 square m!ks. Mr. William 
Caigill estimated the yi^ at Shotley Bridge 
to be 5324 tons , per acre ; this appears to 
hive bden one of the richest sections, and if, for 
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the sake of illustratioit, it is assumed ^that the 
average contents were only 3500 tons acre, 
the total quantity of this ore could be estimated 
at 330 million tons. Furthermore, there are no 
grounds for assuming that these ores are lunited 
to the area above-mentioned; they may quite well 
underlie the entire coal-field. For these counties, 
therefore, it may be asserted without hesitation 
that the estimate in the report falls very far short 
of the truth. At the same time it may be said with 
equal certainty that very little, if any, of this 
ironstone is ever likely to be wrought, so that, 
^however greatly Sir Aubrey Strahan maj have 
under-estimated the quantity of ironstone that 
exists in this part of England, the error is of no 
practical importance whatever. 

The chief practical interest attaches to the 
report on the ores of the Lias, Oolites, and later 
formations, for it is to these that the British 
ironmaster must look for his ore supplies in the 
future. The work has been done in a most 
thorough and painstaking fashion, and will no 
doubt remain the standard work of reference 
on this subject for many years to come. Most of 
the figures have already been given in the Sum- 
maiy of Progress of the Geological Survey for 
1917, but it is greatly to be regretted that the 
present volume nowhere tabulates the results now 
arrived at, as has been done for the Carboniferous 
ores. The Sununary above qubted gives as the 
total amount of reserves of these ores in England 
more or less developed 1765 million tons, and 
as the probable additional reserves 3093 millions, 
or a total of 3858 million tons. The present 
report gives figures that do not differ very greatly 
from these, except as regards the Nor^ampton 
ore. Apparently the total quantity of this ore is 
now given as 3308 million tons to be gotten from 
the counties of Northampton, Lincoln and Rut- 
lahd, exclusive, apparently, of possible re- 
serves, whilst the Summary of Progress gave as 
the known reserves 1353 milbons, and as the | 
probable reserves' 976 millions, or a total of 3338 | 
million tons. The grand total now arrived at ap- j 
parendy amounts to 4154 million tons, so that 1 
without insisting on minute exactitude, which is 
obviously out of the question in such matters, the 
British ironmaster may take comfort in the 
thought that he has probably something like 4000 
million tons of ore at his disposal, and it is inter- 
esting to note fibat about one-half of this is repre- 
sented by the Northampton ironstone. 

These figures are eminently satisfactory, and 
Sir Aubrey Strahan deserves sincere thanks for 
this Oontributioo to our knowledge, as well as 
hearty congratulations on the conclusion of this 
excellent piece of work. H. Louis. 
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Phyalcal and Inorganic Chenlatry. 
Recent Advances in Physical and Inorganic 
Chemistry. By Prof. A. W. Stewart. With 
an Intr^uction by Sir William Ramsay. 
Fourth edition. Pp. xvi + a86+v plates. 
(London: Longmans, Green, and Co., 1030) 
i8r. net 

T he popularity of Prof. Stewart’s book shows 
that it meets the requirements of certain 
kinds of readers. It can scarcely appeal to the 
serious student of physical and inoiganic chemis- 
try. A good deal of the material dealt with 
would not commonly be said to belong to either 
of the branches of chemistry indicated in the title. 
Much of it is pure physics, such as the long 
descriptions of X-rays and positive rays, and it is 
noteworthy that in just these cases good recent 
monographs by experts, not too large or beyond 
the capacity of students, are available. Would 
it not have been wiser to utilise this space 
fur the description of some less accessible recent 
advances in inorganic or physical chemistry? 

In other cases, notably in the account of ‘the 
fixation of nitrogen, the author does not appear 
to have been very critical in his choice of 
material. A whole chapter is devoted to the per- 
mutites, which cannot te said to have any general 
interest, and have a restricted industrial applica- 
tion. With such matters as the production and 
utilisation of oxone not dealt with, one could well 
have spared such unimportant details as these. 

The chapter on absorption spectra seems out of 
place, since it deals mainly with organic chemis- 
try, and the general conclusions drawn from the 
mass of work described are lamentably vague. 
It may be that “ one atom has the effect of stimu- 
lating another into a certain state of vibration, 
while other atoms have not this power,” but the 
statement does not take us much further, and 
reminds one of the condusion reached by many 
workers in this and allied fields a few years ago, 
that the effects were somehow due to ' ' motions 
of the electrons.” These vague generalisations 
are not of much service. 

It is doubtful whether a whole chapter on arti- 
ficial transmutation is wise in a book which can be 
intended only for students. So little which is cer- 
tain can yet be said in this field that it would per- 
haps have been wiser to use the space for some 
more definite advance. After devoting a 
whole page to the "transmutation” experiments 
of Ramsay and Cameron, the author can only add 
that a careful repetition of the work lad to nega- 
tive results. The reviewer is also under the im- 
pression that Sir E. Ruthetfbrd has mortified his 
views on ” H^uurticles," and in any case this 
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work IS really too new and controversial to pre- 
sent to comparative beginners, for whom the book 
appears to be intended 

Prof Stewart seems to have a quarrel with 
facts , he thinks that hypotheses are unduly 
neglected by a certain school of chemists, and he 
reproaches physical chemists with not knowing 
enough about organic chemistry It must be 
admitted, however, that hypotheses may run wild 
unless brought into some relation with expen- 
meot, and that comparatively few chemists find 
It possible to become really conversant with two 
such extensive branches of the science as organic 
and physical chemistry To quarrel with 
mathematics as an aid to chemistry is also 
a little unfair Even if it serves no other 
purpose, a smattering of the principles of mathe- 
matics might lead one to pause before committing 
oneself to a statement such as the following 

The possibility of negative mass suggests itself, 
and the atomic weight might be regarded as the 
algebraic sum of the positive and negative masses 
within the atom ” Many strange old hypotheses 
have been galvanised mto life again during the 
last few years, but this is surely the first reappear- 
ance of the theory of phlogiston 

The Bohr atom, we learn, has ‘ not even satis- 
fied the purely physical requirements of an atomic 
hypothesis *’ In addition, the ‘ plain chemist ’* 
for whom Prof Stewart says he has written, might 
not understand the *' few elementary exercises in 
the calculus ” which would be required tor its 
elucidation The reviewer must, however, 
entirely disagree with the suggestion that such 
matters were omitted to make room for material 
of more practical interest ” 

The last chapter is full of assertions with which 
no thoughtful student of physical chemistry could 
for a moment agree A personal attack on 
Ostwald IS scarcely the sort of thing to include, 
as a whole chapter, in a " students’ ” book, even 
if the cntiasm were better informed than is the 
case in the present essay It is to be hoped that 
this wholly unnecessary and entirely one-sided 
attack will disappear from future editions 

J R Paktingiok 
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A Diplomat m Japan By the Right Hon Sir 
Ernest Satow Pp 4x7 (London Seeley, 
Service, and Co , Ltd , tpax ] 3x4 net 
Ths author of this important work ranks as one 
of the greatest hving authorities in this country 
on the tangled and cnticsl politKis of dw Far 
East His diplomatic career fnduded an almost 
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continuous residence in Japan from i86x to i88x, 
and culminated in his tenure of the post of British 
Minister in Peking during the eventful years sue 
ceeding the Boxer nsuig of 1900 He has thus 
had almost unrivalled opportunities of watching 
the wonderful evolution of Japan from the position 
of a relatively weak feudal State, distracted by 
the struggles between rival daimyds, to its present 
status as a great World Power with a highly 
centralised admimstration In these circum- 
stances it IS to be hoped that the present book, 
interesbng and useful as it is, may be only the 
first msti^ent of a more ambitious work which 
shall give us a critical interpretation of the deeper 
issues underlying the transition from the old to 
the new Japan, and a reasoned comparison of the 
social forces at work in the Empire of the Mikado 
with those affecting the development of her great 
neighbour on the mainland Such a contribution 
to Western knowledge of the Far East is greatly 
needed 

In the volume under notice Sir Ernest Satow 
has contented himself with acting as showman of 
a marvellous pageant the culmination of which in 
the Japanese revolution of 1868 involved the down 
fall of the Shogunate and of feudalism, the restore 
tion of the undivided authority of the Mikado, 
and the inauguration of the present Mei]i era (Age 
of Enlightenment) The book consists mainlv of 
an extremely graphic record of six years 
(186X-68), based upon the author’s diaries written 
by him in his early da>s as a student interpreter in 
Japan, when his youthful imagination was cap- 
tured by the fascination of a wholly unfamiliar 
society, and when he was consumed by an in 
satiable curiosity to read and understand what had 
long been for Europeans a sealed and mysterious 
land The book abounds in vivid descriptions of 
scenery, customs men, and events The account 
of one of the first overland journeys made by 
Europeans (from Osaka to Y^o) is among the 
best of Its kind The personal narrative is suffi 
ciently mterspersed with historical explanations — 
e g chap HI , “Political Conditions in Japan ’’ — 
to enable the reader to appreciate the significance 
of the events described P M Roxby 

Hydro EUctnc Survey of India Vol 11 Second 
Report on the Water Power Resources of India, 
ascertained during the Season 1919-xo by 
F F Bull and /, 11 Meares Pp 1x3 (Cal 
cutta Government Printing Press, 1920 ) 
R I 6 annas 

Tub investigation of the water resources of India 
has been in hand for some time The preliminary 
report, issued in the autumn of 1919, gave an 
account of the initiation of the Survey and the 
preparations made by Mr Barlow in conjunction 
with Mr Meares up to the tune of the death of 
the former The second volume, now issued, con 
tains a risumi of the work which has been done 
sincf Mr F E Bull took over the chief engineer 
shq), with Mr Meares as dectncal adviser The 
Itinerary consists pf a senes of visits to officers 
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fpeciaUy engaged in tlM Survey checking their 
reotmoaiBBanoea, and makii^ farmer researaei in 
Sritish India and the Native Staten 
Part 1 of the report consists of a note by Mr 
Meares on the general principles of development 
and storage of water for electneal purposes com 
piled for the guidance of those making local in 
vestigations and exhibits the standard form in 
which It IS recommended that the data collected 
should be recorded Part 11 deals with adminis 
trative matters connected with the Survey 
Part III contains the results of the reconnaissances 
made by the chief engineer and the dectneal 
adviser together with observations on the pro 
vincial surveys Decisions were made as to the 
suitability or otherwise of various localities for 
further investigation Difficulties however were 
encountered which prevented in several cases any 
very effective progms and it is stated that until 
additional staff can be recruited and an adequate 
suppK of survey instruments assured it will not 
be poss ble for the work to proceed on more satis 
factory lines Brysson Ci nvingham 

The PnnctpleM of PoUhet An Introduction to the 
Study of the Evolution of Political Ideas By 
Prof A R Lord Pp 308 (Oxford At the 
Clarendon Press 19a 1 ) 8 j 6d net 
Prop Lord modestly describes his book as a 
bridge for students from Sir hrederick Pollocks 
History of the Science of Politics to Dr 
Bosanquet s Philosophical Theory of the State 
In this task he has succeeded well His style is 
eminently readable his arguments are clear and 
h s information is accurate His analyses of poll 
tical theories are supported by apt quotations in 
the selection of which — e g from Sianoza s poll 
tical writings and from the Federalist — ^he has de 
parted with excellent effect from the triditional 
text book grooves The introductory chapter 
gives a grx^ account of the influence of the Re 
naissnnce and the Reformation on political tbeorv 
Tltere follows a chapter on the social contract 
three chapters on different theories of Sovereignty 
one on democracy and representation one on the 
notion of law three on the theory of nghts, and 
lastly a conclusion in which Prof Lord sums up 
his own positive point of view which is that of die 
classical idealist theon of the State as developed 
under the influence of Kanf and Hegel by T H 
Green and Bosanquet It is a little to be re 
gsetted that Prof Lord s scheme did not permit 
him to touch on the recent criticisms of this theory 
1^ wmters Uke Graham Wallas G D H Cole 
H J Laski, R H Tawney and many others 
He keeps strictly to historical materials Hobbes 
Locke Rousseau and Spinoza are the prominent 
figures with Machtavelli, Bentham and Burke in 
the second rank No nineteenth century theonsts 
find mentioB except MiH and Spencer and these 
only in the discussion of individualism However 
withm these self uoposed limits Prof Lord has 
written a book which teachers and students of 
political theory alike wnll find useful 

R F A H 
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Aimortnid PeychoVorj and tts Eitseats«rfal AfpUHh 
hmu By F Watta Fb 191 <Loml«B 
George Allen and Unwui, Ltd , 1911 ) ys fid 
met 

Thb first edition of this book, published under the 
title of Echo Personalities received notice 10 
Natire for July 17, 1919 under the title Ab 
normal Psychology and Education * When a 
second edition was asked for the author accepted 
the obvious suggestion and adopted n title which 
IS more likely to mdicate the scope of the book 
Few changes have been made in the new editton, 
the chapters have been usefully subdivided 
while those on psychopathology and the develop 
ment of personality and on tlw psychology of the 
defective mind and its influence on teaching 
methods have received considerable additions 
The chapter on the psychology of the supernormal 
mind finds no place in the new edition 

Tables of Physical and Chemical Constants and 
some Mathematical Functions Bv Dr 
G W C Kaye and Prof T H Laby Fourth 
edition Pp V11 + 161 (London Longmans 
Green and Co 1931 ) 14* net 
The changes which have b^n made in the new 
edition of this valuable manual of constants are 
mostly matters of detail All the Lhemical data 
have been recalculated on the basis of the inter 
national atomic wrights and with the co opera 
tion of Dr E Griffiths of the National Physical 
Laboratory a revision of the heat tables has been 
attempted Tables of atomic numbers spark gap 
voltages X my wave lengths and terrestrial mag 
netic constants also find a place in the new 
edition and more extended tables of the relat ve 
value of the acceleration of gravity have been 
added The first editton received detailed notice 
in Nature of February 8 191s 

The Theory of Relativity By Prof R D 
Carmichael Second edition (Mathematical 
Monomphs No is ) Pp ixa (New York 
John Wiley and Sons Inc London Chapman 
and Hall Ltd 192a) 8s fid net 
Tub earlier portion of Dr Carmichael s book u 
4 rmnnt of the first edition which received notice 
in Natues for March 12 1014 The later pages 
which are grouped together under one wge 
chapter with twelve subheadmgs deal with Ae 
generalised theory of relativity The new chapter 
opens wnth a brief summary of results obtamad 
from the restricted theory and an account of the 
general theory follows Sufficient detail is mven 
to provide some explanation of the general theory 
of gravitation the nature of the three phenomena 
by which experimental proof of the theory may 
be expected and the conocetioR between tw 
generalised theory and Maxwell s electroinagaetic 
equation* Applications of the theory other than 
those which are immediately associated with the 
fundamental ideas or with phenomena for testu^ 
the validity of the theory have been omitted in 
order that attentioa may be Erected more reqdOv 
to the more novel aspects of the theory 
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Letters to the Editor. 

{rSf Eitior dots not hold hmiolf nsponstblo for 
opinions expressed by hu correspondents Neither 
eon he un^take to return or to correspond with 
ike writers of rejected monusenpte intended for 
this or ony other part of Nature No notice is 
taken of omonymout communications ] 


TIM hitwMl PfeyaiM af M«t«la 

1 NOTicF m an article in Nature of April 14 on 
Ihe Internal Physics of Metals coosMerabte Im 
portance is given to the idea of the existence of an 
amorphous or vitreous layer between the crystals 
composing metals and aQpys and oertam seasonal 
changes in them are attributed to the jaesence of this 
layer The remark is made that until 1919 the pheno- 
menon of season cracking was consi^ed to be 
an isolated one, and recegnised only in brass 

Season erat^uig is however only an extreme 
case of the secular relief of strain which occurs in all 
metals which have been subjected to cold working 

It may tie of interest to some of your readers to 
learn that this state of stram m cold worked metals 
and Its cause hsd been dealt with m a paper read 
before the Faraday Society m 1904 while in the 
May lecture to the Institute of Metals in 1011 an 
illustration was exhibited of the partial relief of strain 
b> cracking which had occurred within twenty four 
hours In these papers end in others communicated 
to the Royal Soci^ the diange from the crystalline 
to the vitreous state brought about by mechanical 
disturbance and flow was shown to occur in metals 
and other crystalhne substances Ihe effects of this 
change of state on the chemical electrical acoustical 
opticTl and mechanical properties of the substances 
were dealt with and wore all shown to be associated 
with a condition of strain wh ch could be completely 
relieved by the restoration of the fully crystallised 
ccmdition by rauiing the mass to a temperature far 
short of Its melting point 

It was suggest that the changes of structure 
which are produced by the cold working of metals 
could be accounted for by the occurrence of liquid 
like flow at all internal rubbing surfaces followed bv 
almost instantaneous resolidincation of the 1 quid 
phase thus produang a hard cement binding together 
the broken and distorted remams of the onginal 
crystal grams In wire-drawing for example an 
entirely new texture is developed even m pure 
metals. The crystal grains are drawn out into fibres 
which are embedded m and cemented together by the 
porttoo of the metal which had passed through die 
liquid phase as the wire flowed throu^ the hole in 
the draw plate Owum to the greater solubikty of 
the metal which has flowed into the vitreous state 
the first effect of a solvent on xhe wore is to Aesc^ 
away the cementing material and to expoK the fibrous 
structure 

Season cradang" seems therefore to depend 
(i) on the free fknr of the metal during drawing 
to the greater the u M MucUuii of the U^id phase 
dw graater wiR be the shrmkage at die moment of 
resohdification and the greater WiB he the resulting 
state of strain In die harae ned metal and (3) on the 
subsequent acthm of a solvent which by removing or 
hreafcinff up die vitreous stoi ail 4 cementing material 
wUt enmle the ehwtically stramed fibres or lavera to 


■pnag apart Tbs advent may be mercury or an acid 
or wme Uqnld, or acid vapours or even water 
vapour m the a t m bephefe A pleoe of hard rolled 
Ml IS tlicroughta sprfngv and resilient bat 
tMs resilience is compietelv renspved a«t the fen 
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becoiaes soft if tha ntreiaH lajmr 
the foil M re mo ved by a solvent 

\pril 31 


on dw aurfacio of 
Guroe Bbobt. 


SiK CtaORGB BEuavs work on the generation of 
amorphous metal as the result of flow dunng 
plastic straining or surface polishing of metals is so 
well known and appreciated that a contribution from 
him to the dtscusaton of season cracking * is very 
welcome At the general discussion on this subject 
the fullest reference to his wmk m first indicating 
the existence of metal in an amorphous condidon was 
made Sir George Beilby s letter, however, appears to 
be bmed mamly upon the brief article in Nature of 
April 14 rather than on the full discussion of the 
subject of which that article cmild not give more 
than a very brief account from one particular point 
of view No doubt for that reason Sir George Beilby 
has apparently missed some of the mam pomts of 
the discussion and has made a suggestion with regard 
to season cracking which is not easily reconciled 
with the known facts 

Thus one reason why special importance is attached 
to an amorphous mter crystalhne layer or cement 
\hich exists in entirely unstrain«l metals is that free 
ture in season crackmg follows the boundaries of 
the ongmal crystals and does not follow the lines of 
flow or slip within the crystals upon which Sir George 
Bctlbv s Tmorphous metal is formed Further it has 
now been clearly shown that fracture essentially qf 
the nature of season uademg ran and does occur 
under the prolonged application of external stress in 
fully annealed or even cast metal in which there has 
been no formation of Sir George Beilby s amorphous 
metal as the result of plastic strain It follows there 
fore that the amorphous metal generated by plastic 
strain must be regarded as playing only an indirect 
part m the phenomena of season cracking that 
part being so to stiffen and harden the metd that it 
can carry an internal stress high enough to bring 
about tbe gradual separation 01 the crystals along 
their onginu boundanes 

With regard to the statement that prior to 1919 

season cracking’ had been regarded as an isolated 
phenomenon confined to brass tms is true in the sense 
that unt I the publication of Roscnhiin and Arch 
butt s paper it had not been recognised that this type 
of inter crystaUine fracture unito prolonged stress 
could occur in other metals thin brass and possibly 
nickel Sliver whereas it was then shown that it also 
occurs m lead in aluminium alloys and even m steel 
The Writer ot tar Articib 


TftfMHiotony 

Mr. Cunninokam writes (Nature February 34 
p 838) It IS a mere matter of terms and synonyms 
The modern bmlogist would say that tbe normal 
hand was hereditary or innate, or due to certain 
factors or genes m the chromosomes which nauallyarek 
handed on unchanged * down the germ tract tlmt 
tbe sixth digit was a mutation due to some change 
In the genes in the chromosomes and theretoe 
gametogenac and that the scar was due to an injury 
whidi resulted In regenenitive processes producing 
new tissue ^tr Bryan Donim writes that like 
exaedv begets like when parent and child devdop 
under like conditions if we say then that the 
differences due to unhfca conditions are acquired 
characters what is the objection?” 

The objection is that svhat is true of individuah 
b not necessarily true of characters and that 
Mr Cunningham's thoughts drift to and fro 
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MotMvar, Jm ouIcm dtttuicttaiu wbwe tlMn are i 
difleranoee As a consequence, be u comrtaced that 1 
oobtradict nqrself, and so on Taken by itself, not a 
atatement be makes u incorrect Taken as a part ol 
a wboda, every statement is incorrect It is quite true 
that a band and a sixth digit are germinal, but the 
bear also takes ongm in germinal potentiality It i!> 
true that the scar is a response to the stimulus ot 
mjury, and m that sente acquired, but Injury it not 
me iwy form of nurture, and hands and sixth digits 
are as much products of nurture and at much situated 
In the soma as scars 

Is not the fdlowing true’— (i) All likenesdts 
betwem individuals ore mnate tuii acquired 
For example, men have simitar hands because, (a) 
having start^ with similar germinal potentialities, 
and (o) experienced similar nurtures they have (c) 
dinwloped similar characters (a) All unlikenesses 
between individuals are mnate or acquired Thus a 
sixth digit indicates an unlikeness (variation) which 
has a gemtunal ongin, for under similar nurtures 
the individualt develop differently A scar indicates 
an acquired or somatic unlikeness (modification), iat 
this unlikeness develops only when unlike nurture is 
experienced by the individual (3) All diaractera as 
such (eg when compared togetnerl are mnate and 
acquits Thus a hand is founM on germinal 
potentiality, and, therefca'e is innate, it develops 
under the mfluenoe of nurture, and, therefore, is 
Boquired, and it is situated in the soma, and, there- 
mra, IS somatic The same is true of every character 
that can be thought of It follows that while it is 
cor r ect to distmauish differences between mdmduals 
by die terms mnate" and acquired," It is incor 
rect so to distinguish characters A sixth digit indi- 
cates an innate cUflerence, but Is not in itself especially 
mnate A scar indicates an acquired difference, but 
is not in itsdf emecially aoquirM If the nnatter be 
cenddered, it will be found that while some bioli^ 
(« g the theory of natural selection and the Mendelian 
dwoiy) is founded on the belief that differences be- 
tween individuals are innate or acquired, much the 
greater part of biology— or, at least of bidogicol 
literature (eg the Lamarckian and Neo-Darwinian 
hypotheses)—^ based on the assumption that all 
characters are so distmguishable 

It IS admitted that in the germ-cell are, not the 
characters of the individual, but only potmtiahties 
for developing them in response to fitting nurture 
Thwefore, nothing but potentialities can be trans- 
mitted It follows that when using a colloquialism 
tvUdi is pardonable, since it neither deceives nor con- 
fuses, we say that a child inherits" his parent’s 
hand, we can mean only that the child, havmg In- 
herit^ a like potentmlity, has under similar commons 
dqvdoped a similar character We then mean that 
the child is like the parent both by nature and hy 
nurture, both by inheritance and by acquirement u 
we used our words with the same meanmgs, we should 
say that a child inherlU his parent’s scar when he 
develops it under the same conditions as the parent did 
(In response to injury) The child would then be like 
the parent both by nature and by nurture He would 
really have inherited" In the only sense in which 
the word has meanmg But, misleo by his misuse of 
words, the biologist will have none of thu He would 
r^ard the scar as inherited only if the duld repro 
duced it in a way m which the parent did not and 
could n#t have pmuced it only if the child were un- 
like the parent both by nature and by nurture, onlv if 
the ditld had varied so profoundly and improbably 
from his progenitors that the scar this ancient and 
vitally useful product of evolution, is now produced 
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(and the whole course of evahitfon upae^ vAAtt 
some other influence as a useless and Wdensome 
thmg Ihe misuse of the words " mnate," acqpured, 
and inherited conceals the enormi^ of the notion 
and gives it an air of probability As a consequence, 
biidogists have debated for a century as to whether 
evolution follows the transmission ’’ of acquired ’’ 
characters, and to-day biologists using 
methods are trying to ascertam what tharocters are 
innate,’ and therefore worthy of the attention 
the student, and what “acquired," and therefore 
unworthy of his attention 

When employed to describe differences between 
individuals, the words innate," acquired," and 
inherit" are used mtelligibly with their ordinary 
dicuonary meanings When applied to characters 
they cannot have these meanings They have then 
no meanings, or technical mea^gs It is claimed 
that they have the latter But, as has appeared in 
this correspondence, no technical meanmgs can be 
thought of which accord with past or present usage 
Moreover the claim is unhistorical , for, os may M 
seen by an examination of literature, biologista nave 
never intended to give their words techmeal mean- 
ings Their very synonyms, flermmal, blastOb. 
genic, ’ somatogenic," and the uke, were corned to 
give greater definiteness to the naive belief that, while 
some characters have their representatives in the 
germ-plasm," others are products of “heat, light, 
moisture, and the like ’ Historically, all biolomsts 
have limited the term acquired ’’ to characters umich 
develop in response to glaringly obvious sUmull, and 
Mplied the term innate " to all other characters 
Fm* example, the musculature of the blacknnith 
has been termed acquired, while those of the chtlA 
the youth, and the ordinary man which have developed 
in response to precisely the same stimulus (use) have 
been termed innate ’’ 


Innate," acquired, and mhent ’’ are the chief 
terms of biology We see that the first two have 
sometimes clear meanings and sometimes no mean- 
ings, and that inherit ’'^sometimes means “ mhent 
and sometunes its direct opposite vary " I daresay 
that most readers of this correspondence think I am 
engaged in a mere logomachy But with the chief 
terms in such « state of vagueness and confusion, how 
is It jmssible to build a science? Confusion is sure to 
follow It has followed As Dr Norman R Camp 
bell has well said (Natubk, Apnl ai, p 334) 
Accuracy of thought is intimatuv dependent upon 
the constancy of the meaning of the words used 
“ — •• Consider the chaos of f ' 


and qpmions Consider the controversies, 
always unemung m the face of abundant evidenoe, 
and therefore, as clearly jsroducts of mere prejudice 
as religious or jiolitical disputes Consider the fact 
that, alone among interpretative sciences, bicdogy has 
no body of truth accepted by all its studmts with the 
sole exception of the supposition that livmg beings 
have arisen through evolution Consider the parochuu 
littleness of biology, which has more trememlous 
problems npe and ready for solution than any other 
saence Consider the enormous masses of n^ected 
rvidenoe— for example, that available from physiolc^ 
and pathology and that which demonstrates the evonu 
turn of the power of developing in response to func- 
tional activity Consider wut happens when a 
humble outsider suCh as myself brings his dlilicultlea 
to biologists He is told pondflcMly that he is doitw 
harm, or conceitedlv that bldo^sts are quite capam 
of co^uctlng their deliberations withcmt his help, and 
VO on The feelings of awe and aibidratlon excited 
in the bumble inquirer are then likehr to he— wril, of 
no importance 
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Wbat If biology? Who «r« biologifU’* bo far as I 
am abi« to judge, biology m commonly regarded as a 
aidethow of natural history, and any zoologibt and 
botanist is supposed to be, cv o^ao a biologist But 
biology IS an interpretative science and bvstematic 
soology and botany are purely descriptive ihey may 
fumisti valuable evidente but they do not necessarily 
do so The zoologist or botanist trained in observe 
tion and description may interpret skilfully but such 
skill It, not a necessary outcome of his studies loo 
legists and botanists have themselves proclaimed the 
inadequacy of their evidence by founding the expert 
mental and biometnc schools which began as violently 
opposed sects, and so contmue 

lo my thinking biolc^ is that science which sits 
at the hub of aU the studies concerned with life- 
zoology botiny physiology psychology medicine 
bacteriology embryology anatomy palaeontology 
sociology, even pedagogy and history— gifhers evi 
dence from them all, and deils especially with 
problems too big or deep for these individual studies 
e g problems of heredity, evolution development and 
the like If the biologiet be controlled by the rules 
which ordinarily guide scientific procedure — for 
example, the rule that all verifiable and relevant f icts 
(no matter how, or by whom, or when or where 
collected) are equal before science by the rule that 
all hypotheses must be crucially tested (t e so tested 
by iresh and unltke facta that every alternative hypo 
thesM le rendered mconceivably as true) and by the 
rule that a fully established theory must be accepted 
as true regardless of all preconceptions — then a very 
splen^ future immediately awaits not only biology 
but also science in general , for the claim of science 
to the deciding voice in the settlement of numerous 
burning problems of immense importance will become 
irresisuble 

By way of lemonstrating that I am not vapouring 
1 shall venture to give one or two examples of evi 
dence ignored and problems neglected by biology as 
she IS spoke in a future communication Mean 
while there is a little more in Mr Cunningham s 
letter with which it is necessary to deal He says 
that naturalists would not admit that man as an 
animal is higher than an insect It is pleasant to 
find him so careful of meanings but will he please 
excuse the expression as technical ? It ism common 
use and deceives no one He declares that 1 give 
no evidence of the evolution of the power of develop 
mg in response to use Is there any need’ \ min 
develops from birth to death mainly in response to 
this mfluence does Mr Cunningham believe that i 
butterfly develops in the same way to an equal extent 
Consider mind Ml learning thought, intelligence 
and reason depend on the growth of the mind throui,h 
functional activity Mr Cunningham has done 
magnificent work on hormones Does he think i 
beetle could learn what he has taught? What is 
intelligence but a power of developing in response to 
(oqpenence of growing mentally m response to func 
tional activity’ What is stupidity but a natural 
or acquired iricapacity so to profit? ^ human 
infant can leam tmt has not learned \ human idiot 
cannot learn and has not learned A normal man 
can learn and has learned Alipost all that separates 
the normal adult mentally from the infant and the 
idiot develops in response to use The perfect idiot 
cannot even leam to walk or to speak From the 
human point of view every dog is an imbecile every 
cat an idiOt every beetle a perfect idiot The beetle is 
more efficient than the human l^et merehr because he 
Is more completely equipped svlth instincts and instinc 
tfve actions which unlike human habits habitual 
actions and the rest do nofrtdevelqp through use 
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For example the beetle does not team to use hit 
limbs Does not the difference between nun and the 
beetle indicate an evolution of the power of developing 
m response to use? What more evidence docs Mr 
Cunnuigham want? G Archdaix Reid 

9 \ ictoria Road South Southsea April 33 


The "Phght ’ ef Flymg«IMi 

In Nature of April 31 Prof Wood Jones presents 
some interesting ^servations on the flight * of 
flying hsh made from an espec allv favourable vantage- 
point— the overhanging bow-sheaves of a cable ship 
While crossing the Gulf of Mexico on various occa 
sions 1 made some observations on the same subject 
with the aid of powerful binoculars (Goerz pnsmatic, 
magnifving 12 diameters) With these I had been 
used to following birds in flight and with a little 
practice found that I could keep flying fish under coq. 
tinuous obscrvaticai during thru- passage through the 
air 

I can confitm Prof Wood Jones s account in the 
following important particulars — 

(i) Ihe initial impulse is always given by rapid 
lateral strokes of the tail as the fish leaves the water 
Since the lower lobe of the caudal fin is elongate^ 
the fish can continue to propel itself m this manner 
for some time whilq the whole of its body is out of 
the water On very calm daw the moving lower lobe 
of the tail leaves a track in the water in the form 
of an interrupted tine Prtsumablv the interruptions 
represent the times of violent lateral motion The 
uninterrupted sections of line ar^* each 3-3 in long, 
the interruptions rather longer the while line often 
continuing for 5-€ ft After this of course the flA 
rises wholly into the air 

(a) The fish mav regain impetus bv again vibrabag 
Its tail when it has dropped far enough for the lower 
tail lobe to be once more in the water Fresh mqietus 
may be gained in this way once twice or even three 
times in a flight without the bodv ever touching the 
water 

(3I The pectoral fins are usuallv held stiffly out as 
Prof Wood Jones states and act as planes 1 have 
howev r on several occasions seen rapid vibration of 
the pectoral fins for a short penod but whether this 
was actual flight as I at the time supposed or 
whether t was duo as Prof Wood Jones suggests, 
to a pass \e vihrat on caused bv the air meeting the 
fin at a certain angle I am unable to say The 
impression made upon me at the time was that the 
normal means of oropilsion n air was the tail but 
that the pectoral fins could b used as supplementary 
flying organs on occasion Of the tiuth of the first 
part of this impression T have no doubt whatever 
Pi of Wood lones s anatomical studies make me 
doubt the second part However a good binocular 
in the hands of anvone trained to field observation 
will put the matter to the test 

Julian S Huxley 
New College Oxford ^pril 31; 


The Oeneept ef " Spate ” In Phyalee 

Prof roDiNCTON (Nature April 14 p 201) ex 
presses well the properties that a substratum of matter 
light and electric force should have and the reasons 
for combining spare and sether the two different but 
always co-ezisting substrata of the older physics 
into one What is not clear is why he stops there 
The ancient rule Entities are not to be multiplied 
bevond necessity is as applicable now as ever If 
a physical ssthcr ts to be postulated it is for those 
who advocate it to show their reason for doing so 
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The Hiffh Pamir.* 


'T'HE tenn Pamir, when strictly used, con 
notes the level floor of a wide based inoun> 
tain valley m the uplands that connect the Hindu* 
Kush and Kalrakoram ranges to the south with 
the Alai and Tiansban ranges to the north On 
its eastern side this tract rises rather abruptly 
from Kashgar , westward, it descends more gnidu 
alljr to Feigfhaiia 

While nearly honsontal from end to end, the 
aiirface of such a valley floor is usually undulating, 
and u almoat always dramed by a central stream 
until a boulder*strewn bed which is depressed 
somewhat below the level of the mam valley floor 
Often such streams widen mto a lake or lalm with 
low, bare banks, in tiie case of one Pamir — the 
Ahraur— the lake is at the western end and has 
mountainous shores The nvers of the eastern 
valleys flow towards the Kashgar P^s 
western streams flow to ]om the Oxus ^e valley- 
floors are generally 13,000 to 14,000 ft above sea 
level, often 5 milu wide, and sometimes exceed 
50 miles m length The slopes overlooking them 
that have a western or southern exposure usually 
have huge bare basal screes of tidua, and are 
staqper wan the less barren slopes that look east 
or north Ckinflicting views have been advanced 
as to the formation of these striking flat floored 
valleys Whatever the true explanation may be 
they are now being steadily filled up as the result 
of diamtegration (rt the slopes on either side 

The tanra which separate these valleys are 
loftier m me eastern portion of this region than 
elsewhere , one eastern peak, Mustagh ata, is 
37,500 ft high Some of the north western peaks 
exei^ 33,000 ft the south western ranges are 
only 17,000 to 30,000 ft high The latter extend 
further west than the portion of the region marked 
by the presence of flat valley floors, the streams of 
which, now flowing with more rapid descent, find 
their way to the Oxus through narrow glens and 
mountam gorges 

Ser Marco Polo six hundred years ago had 
heard of this elevated region He knew that the 
word "Pamer” signifies a plain, but he appears 
to have thought tlwt there was in the region only 
one great plain, twelve days’ journey m length 
Modem Russian writers dso apply the name 
“Pamir” to the whole of this upland tract But 
they regard, with justice, the ranges that separate 
the various valley floors as of most physio 
graphical consequence, and, therefore include in 
the Pamir that area in which the valleys between 
tiiqie ranges are steep and narrow, as well as the 
portion in which the valleys are flat and wide 
terming the former Low Pamir and the latter High 
Pamir Bngbsh authors also extend the meaning 
of the word “Pamir, but in another sense As 
used by us, tite term connotes not only the floor 

(rnmtiSi* OyBMMbUn BechMdtl ) 
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of a wide mountam-valley, but also the slopes that 
bound It on either hand The Hi|^ Pasus” of 
the Russian traveller we therefore speak of as 
The Pamirs " 

The climate of this region is rigorous, for the 
winters are long July and August are the only 
months when its plants grow and flower Thmigh 
the days are then mostly bright, and the thermo 
meter, an hour before sunset on an August after- 
noon, may register 75° F , the temperature during 
the ensuing night may be 14O F , and even in 
July snowstorms occur As a rule, however, bit 
terly cold winds blow day after day until sunset, 
and, even when the days are calm, brief but violent 
evening gales may sweep down the mountain 
slopes, carrymg with them gravel and stones At 
noon on an overcast August day the water weUing 
from a hot spring may be partly converted into 
ice as it trickles away The air is dry , in 189S the 
average humidity was 38 in July and si in August 
Periods of more than three months may pass 
without falls of rain or snow Even on the high 
passes in March the snow is rarely so deep as to 
impede travel, for at 13,500 ft , the elevation at 
which the Kirghiz seek winter quarters, it does 
not prevent their herdC from finding pasturage 

Seen from a high divide, the valley-floors Mow 
appear brown save for the narrow green belts 
which skirt the rivers One looks north over a 
valley to a brown mountain slope the wide screes 
of which resemble darker shadows, or south to 
another mountain-slope with a green zone close 
under its snow fields, green patches near its 
mountain streams, and usually a fainter green 
tinge elsewhere In the clear atmosphere, the 
lines of the watercourses that score the mountain 
slopes are well defined, and seem deeper than else- 
where on slopes facmg east or west This appear 
ance is deceptive what from afar are taken for 
the shadows of deep clefts one finds on closer 
view to be hnes of vegetation along the south 
side of each shallow stream bed (Pig 1} The 
reaction of the vegetation both to exposure and 
to moisture at tlw root is, in this region, so 
marked as to be perceptible miles away 

Our flonstic knowledge of the High Pamir is 
considerable Before Russian travellers had 
visited the region In 1891 Sir F E Young 
husband collected a few plants in the Taghdum 
bash, an eastern Pamir In 1895 an Indian Pamir 
Boundary Cmnmission, approawing by way of 
Gilgit and Bozai Gumbaz, entered the region from 
the south on July ao, and remained there until 
September 16 During this penod Lt Col Akoek 
was able to visit the eastern end of the Great, 
and to make a thorough botanical investiga 
tion of the Little, Pamir A list of the species 
collected, prepared W Mr J F Outhie, was pub 
lished in Alcock’s ’ Report on the Natural History 
Results " of this Commission on April la, 1898. 
In June, 1898, a Danish expedition, led by 
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Lieut, (now Prof ) O. Olufscn, entered the we find that, while many plants are common to all, 

High Pamir by the Kisd-art pass (14,300 ft.) some are peculiar to each. We still await an 

on its northern border, spent a month in equally careful survey of the Pamirs with 

camp near Lake Tashil>kul (13,500 ft.) in the streams that flow eastward, and of the sloij^ 

Ahchur Pamir, and in Septembtf marched south which overlook Kashgar. 

to the western end of the Great Pamir, and thence While the last word cannot yet be said with 
through Wakhan and Goran to Chorock (7000 ft ) regard to the phytogeograf^y of the High Pamir, 
in Shugnan. After wintering there from Novem- B. Fedtscheoko, probably justifiably, felt, after 
ber, itc 8, to February, 18^ the expedition re- his first visit in igoi, that the time was ripe for 
tra^ its steps and Int the High Pamir by the an ecological review of its vegetation. In this he 
Kisil-art at the end of March. The floristic results recognised eight distinct plant-associations— 
of this expedition have been published in numerous aquatics ; river-bed bushes ; plants of the haughs 
papers, mainly by Prof Paulsen, a member of the along the river-banks ; plants of the bluffs between 
expedition In igoi, and again in 1904, the the haughs and the true valley-floor, “desert" 



High Pamir was traversed by Mme. Olga vegetabon of the actual undulating valley-floor 
Pedtschenko and her son, Mr. Boris Fedtschenko, and of the major portion of the downs and slopes 
both well-known authorities on the flora of enclosing the valleys; patches of alpine meadow. 
Turkestan. The route of the Danish expedition along brooks fed by melting snows; alpine 
was followed in both ibkata, so that Alcock is still meadows close under the snow-hne , and willow- 
our only authority for the area investigated by thickets in one partipular sheltered ravine in the 
him. The systematic results of these journeys Jaman-tal. In lummarising his results 
have been incorporated by Mme Fedtschenko Fedtschenko has grouped these associations, with 
in a “Flore du Pamir," published in 1903, with an additional salt-marsh-association, in three dis- 
supplements in 1904, 1905, 1907, and 1909. How- tinct plant-formations — meadows, subdivided into 
ever, our knowle^e of High Pamir plants is prob- alpine patches, damp-meadows, and salt-marshes , 
ably still incomplete. All the valleys investi^ted 1 stony wastes, including what hh terms “ Eurotia 
^ Akock, by the Danish party, and ^ the I desert” and the vegetation of the bluffs leading 
Fedtsebenkos are drained by nvers which now to from the valley-floor to the riverside haughs , 
join the Oxus, and, even as regafds thtfse Pamirs, ' and woody formation, including the Myricaria 
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btube* of boulder-strewn stream-beds and river- 
banks, and the willow thickets of the Jaman-taL 

In his careful ecological study of the results of 
the Danish expedition, Paulsen, with arguments 
that compel conviction, suggests that these 
"stony wastes ’’ scarcely fall within the “desert ” 
category. Fedtschenkos " Eurotia desert,” in {Mr- 
ticular, Paulsen prefers to regard as “fell,” using 
this term with a connoUtion corresponding with 
that of the word “forest,” to signify that the 
plants involved show adaptation to cold and snow 
rather than accommodation to drought and heat. 
High Pamir plants display few expressions of 
adaptation to drought; their habit and their his- 
tology alike suggest that they are more influ- 
ence by strong fight than by dry air. Further, 
they agree more closely, on the whole, with alpine 
than with arctic plants, and their structure sug- 
gests that they are affected more markedly by 
the altitude at which they grow than by the 
climate they have to endure. 

The formations recognised by Paulsen for the 
dry High Pamir are four in number, and are 
named, from characteristic species in each, the 
Trigonella-, the Eurotia-, the Arenaria-, and the 
Poa attanunta-f ormations. Of these the Trigon- 
ella-formation is defined as the vegetation, largely 
xerophytic, of the valley-floors of the High Pamir, 
and the Eurotia-formation as the xerophytic 
vegetation on mountain-slopes with a southern or 
a western exposure; the Arenaria-formation is 
a special association, only seen well-developed 
near Lake Jashil-kul, which is a transition between 
the Trigonella-formation and the mesophytic vege- 
tation on mountain-slopes exposed to the nor^; 
and the Poa attenuata-formation includes all the 
mesophytic associations of mountain-slopes with a 
northern aspect. In his comparison of the two 
systems, Paulsen regards Fedtschenko’s alpine 
meadows as identical with his own Poa attenuata- 
formation; unites Fedtschenko's damp-meadows 
and salt-marshes in what he himself terms 
“ swamp-meadow ” ; and recognises Fedtschenko’s 
“woody formation.” As regards Fedtschenko’s 
“ Eurotia desert ” and “ Bluff ” associations, Paul- 
sen’s concordance is of a tentative nature; he sug- 
gests that the former may be his own Trigonella- 
formation, the latter his own Eurotia-formation. 
Clearly, however, the Eurotia desert of Fcdt- 
schenko includes the Trigonella-, the Arenaria-, 
and the Eurotia-formations of Paulsen, who ap- 
parently does not renrd Fedtschenko’s “Bluff” 
association as a definite entity. There is nothing 
save Fedtschenko’s expression “and so forth” 
to support the suggestion that this author’s 
“Abh&nge u.s.w.” may include mountain-slopes 
with a southern exposure ; the “Bluff ” association 
(dants mentioned by Fedtscbenko are not met with 
on the slopes to tiie nortii or east of a flat valley- 
floor. Interesting though this particular plant- 
association may be, a student of the High Pandr 
vegetatbn may be excused if he regards it as 
being, like the “woody formation ” in tiie botilder- 
atrewn river-beds, an intruding element that, 
favoured by spedal conditions, has extended up- 
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wards from the narrow vall^s of the Low'l’atntr. 
For the sake of convenience we may idso exdwfe 
the floating and submerged plant-associations of 
the marshes and lakes, not as bring devoid of 
interest, but as not being distinctive of the High 
Pamir. 

When the ventation characteristic of these 
Pamirs is regard^ from the English traveller’s 
point of view, account must be taken both of the 
open surface of the valley-floor and of the slopes 
that rise from it on either hand. In dealing with 
the open surface we may begin with the gteen 
ribbon of vegetation that skirts the streams and 
fringes the l^es. This green belt includes two 
marked plant-associations : water-meadows or 
marshes, characterised by the presence of tufted 
sedges ; and haughs of mountain meadow grasses 
mixed with which are many gay alpine plants. 
These High Pamir marshes may furnish, all told, 
some forty species, whereof a score are to be ex- 
pected in any single Pamir. The haughs may 
supply about fifty species, of whirii one-half to 
two-thirds may be present in any one vriley. These 
two plant-associations constitute one plant-forma- 
tion, composed exclusively of mesophytic plants. 
In this respect it does not differ from the Poa 
attsnuata-formation of the slopes with a northern 
exposure that bound the valley to the south or 
the west. 'Though as rich in species as the rest 
of the valley-floor, this green belt is less interest- 
ing ecologically than the open surface above the 
Bluff. 

That open surface, notwithstanding its bare ap- 
pearance as seen from above, is far from being 
devoid of vegetation. If the flora be of a poor 
type, that type is highly developed, and is made 
up of scattered tufted xero^ytes with an admix- 
ture of cushion-plants. The individual plant- 
clumps are often a yard or more through, and 
usually a pace or two apart, so that, where 
vegetation occurs at all, it clothes approximately 
half the ground, though scattered irrenlarly over 
the valley-floor are many bare stretches of hard 
sand and shingle, variable in extent, and often 
coated with a saline efifiorescence. Sometimes 
such saline spots sustain a few halophilous species, 
which thus constitute a distinct plant-assoi^tion, 
while in the vicinity of the hot springs that occur 
in some of these high valleys a few peculiar 
species constitute yet another association. Ex- 
cluding these two r^tivdy unimportant elements, 
the vegetation of the High Pamir valley-floors, 
taken as a whole, is remarkably uniform trough- 
out the region, and may be re^rded as a distinct 
plant-formation. The number of species involved 
varies somewhat in different valleys; thirty may 
perhaps be a fair expectation for a particular 
Pamir; fifty is about the number for the Hig^ 
Pamir as a whole. *11)0 formation is, then, ab<^ 
as rich in species as the riverside mesophytic one, 
but in this case the spedes most plentiful in any 
single Pamir are, with few exceptions, thoae most 
plentiful in all the valleys. 

Along the route'followed by the Danish expedi* 
tion ai^ the Russian travellers the slopes 
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overlook the valleys from the north or the east 
differ greatly from the antidioal ones The great 
screes along the base of a northern or eastern 
range are nearly, if not quite, bare, the rocky 
stream beds and the open slopes are sparingly 
furnished with some of the more drought resisting 
members of the plant formation on the valley 
floor below The Little Pamir, however, is de- 
scribed by Alcock as having grassy downs on 
either hand The long axis of that Pamir runs 
from west south west to east-north east We may 
therefore conclude that the slope which looiu 
south also looks sufiiaently east to esuipe ex 
treme desiccation, while the one which looks north 
does not look sufficiently west to bring about that 
condition Ihe western influence on this slope 
may explain the absence from Duthie s Little 
Pamir list of many of the species present in some 
of the other Pamirs, in spite of the fact that 
Alcock collected every plant he saw except a 
rhubarb never met with in flower In vfdleys 
other than the Little Pamir the total number of 
species recorded from mountain slopes looking 
south or west scarcely reaches a score, all of them 
distinctly xerophytic in character 

On slopes with an eastern and especially with 
a northern, aspect a relatively luxuriant flora, rich 
in species of a more or less mesophytic character, 
makes its appearance and constitutes a plant- 
formation closely related to, and perhaps not really 
distinct from, the mesophytic formation in the 
haughs along the banks of thq main stream below 
The two formations are, in fact, contmuous 
through the mesoph^c vegetation that accom 
panics the streams, fed from snow-fidds or small 
glaciers, the broad channels of which open on the 
valley floor at right angles, and cross that floor in 
order to join the river Nearly four times as many 
speaes are met with on mountain slopes with a 
northern exposure as may be found on those that 
front the sun The increase in amount of vegeta 
tion IS even more marked than the mcrease m the 
number of species The poor and open furniture 
of the sun baked slopes looking south or west 
gives place to a plant covering usually closer on 
these moister slopes that face the north, than on 
the open valley floor 

The rdationship between the vegetation of a 
flat Pamir and that of the containing slopes u 
fully understood only if it be realised that the 
valley floor plant formation is a complex of 
at least three distinct plant associations When 
this floor IS quite horizontal all the species of the 
formation may be intermingled , but this condition ' 
is rare Usually the surface is undulating and 
more plants are to be found on the rises than in 
the depressions. Some species in the depressions 
grow equally fredy on the rises, a few prefer 
the depressions , one or two are confined to them 
On the rises the plants on the side faemg north 
or east differ from those on the side facing west 
or south, and this arrangement is repeated jvitb 
every rise from end to end of a Pamir Though 
these slopes are never pronounced, the 
adjustment between the species concerned' and 
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the conditions that affect them is so fine that, 
even when the inchnation is too slight to be per 
ceptible to the eye or the muscular sense, the 
alternating bands of species appropriate to the 
anticlinal exposures demonstrate undulation of sur 
face, and reveal the effect due to the enjoyment of 
a greater or less amount of heat and hght, and of 
a Urger or smaller supply of moisture 
Cushion plants like Acanthobmon dtapemundet, 
one of the commonest of High Pamir plants, may 
occur on either asjiect of a rise or in the depres- 
sions between successive rises, they may even be 
met with occasionally on the screes In spite of 
this wide power of accommodation, Acanthobmon 
does not appear on slopes exposed to the north 
The very xerophytic Eurotta ceratotdet, another 
common and widespread sjiccies is, however, 
almost conhned to the southern or western aspect 
of the undulations, this plant may occasionally 
be found on the screes and is perhaps the species 
most characteristic of dry mountain slopes facing 
the south These slopes, indeed, rather than the 
valley floor, might be looked upon as the dis- 
tinctive home of Eurotia, were it not that the 
genus invades from the valley floor those moun 
tarn slopes that face the north In many places 
these latter slopes show faintly that alternation 
of ridge and depression which is so marked a 
feature of the valley floor Ihe depressions on 
such a hillside provide a footing for vertical bands 
of green vegetation composed wholly of meso- 
phytic plants the ridges between even when 
barely perceptible to the eye, are marked by the 
presence of sparsely scattered small tufts of 
Eurotia The nass Stipa onentaht another 
common High Pamir plant grows freely on 
either face of the undulations in the valley floor, 
but avoids the intervening depressions It is as 
much at home on high slopes facing west or south 
as IS Eurotia often these two are the only plants 
to be found on such dry slopes 
Among the valley floor plants that are confined 
to the eastern or northern aspect of the uodula 
tions IS TngoneUa Emodi and it is on this account 
that Paulsen has termed the vegetation of the 
valley floor the Trigonella formation It has, 
however, to be noted that this species has not 
been recorded from the Little Pamir although 
from Alcock s account the vegetation of tlwt 
valley floor is essentially the same as the vegeta 
tion of the other flat Pamirs A species that occurs 
only in the depressions on the vpUey floor is 
Artnana Meytn This plant gives its name to 
the Arenaria formation of Paulsen a local plant 
formation which links the vegetation of the valley- 
floor wnth that of the slopes exposed to the north 
The species moat distinctive of these high moun 
tain slojies with a northern asjiect is Poa atten 
uata (F ig a), which Paulsen does not record from 
any valley floor, but which it would appear from 
what Alcock tells us, may be found in the Little 
Pamir not only on the mountain-slopes to the 
south, but also on the open surface of the valley, 
and even on the downs to the north On tfus 
and on qther mountain grasses feed the herds of 
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later the same opinion was ex 
pressed in very nearly tlM same 
words for Lieut J Wood who 
journeyed to the sources of the 
Oxus eighty years ago was 
assured bv the Kifghu that the 
grass of the Pamir is so rich th^ 
a sorry horse is here brought into 
good condition m less than 
twenty days The expenence of 
the Pamir Boundary Commission 
of 1895 did not beue these older 
eit mates for Akock informs u$ 
that of the many pack animals 
met w th on our return march 
from Gilgit to Kashmir none ap 
preached our baggage pones in 
( ondition 

Pamir air may perhaps assist 
the Pam r grass for the chmate 
of these lofty uplands is as 
healthy as it is severe Paulsen 
descr bes n poetic terms the 
sense of well being experienced 
by the Danish explorers durng 
their halt near Lake Jashil kul in 
August 1898 Their days it is 
fair to admit were days of gentle 
breese or calm If such halcyon 
seasons be a feature of the valley 
sheltered by the Shatyr tash that 
Pam r is favoured txyond those 
that 1 e between the Ak ba tal pass 
and the Alai range or those 
between the Chargush pass and 
the Hindu Kush 
However this m^ be Prof 
Paulsen in these Studies has 
prov ded an account of the High 
Pamir and its vegetation so dear 
and so fascinating that bis readers 
must feel prepared to face the 
btter winds experenced by 
Alcock n the Aksu Pamir in 1895 
and bv Pfcdtschenko in the Kara 
kul Pamir in 1904 should fate 
afford any of them an oppor 
tun ty of V siting the region and subjecting the 
^tern valleys to the careful study browed by 
him and his companions on so many of the 
western ones 



found especially on the bare unstable screes to 
the lorth of a Pamir The economic botanist 
knows that Ovts polt is not the only creature 
which finds this herbage wholesome Marco Polo 


PninitlT« Chronology 
By Da J L E Drrybr 


uj imvcucra wno oenveu rneir uiiormation from 
natives among whom they dwelt for only a short 
time The ptogreto of civibiation 
races has often made it difficult to obtam truat 
worthy infbrmatioo about the way in which the 
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division of tune was formerly regulated among 
them When attempts have been made to oeUate 
the information to be found m books of travel 
a^ in works on ethmwraphy as has been done m 
tte ninth chapter of Gunel s Handbook of 
Chronology (vol 11 ) the result baa been 
a collection of scraps rather than a syatemattcaUy 
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«iTaiig«d aecouQt of the first steps made by man* 
Idod towards a knowledge of the divisima of time. 
The detailed work on this subject by Prof. Nilsson,! 
of Lund, is, therefore, a most welcome addition to 
the literature of chronology, and, being based on 
a thorough study of the immense number of pub* 
lications on the ways of primitive nations, it is 
fit to form an introduction to the great work of 
Ginsel, which chiefly deals with the chronological 
systems of more advanced races. 

To the lowest tribes of mankind the seasons are 
the earliest units of time. Except in the tropics, 
hot and cold seasons succeed each other, and 
where the year is not spoken of, the number of 
summers or winters which have elapsed since a 
certain event took place is the earliest way of 
describing intervals of time. This practice is 
often continued in more civilised times — t.g. in 
the Middle Ages among Scandinavians and Anglo- 
Saxons time was reckoned in winters. In some 
localities the atmospheric condidons are such that 
two divisions of the year may be distinguished by 
the winds, as in ^e Marshall Islands, where 
months of calm and months of squalls succeed 
each other. In other places there are regularly 
recurring dry and wet seasons. People en- 
gage in agnculture often divide the year into a 
greater number of seasons, eight or nine, accord- 
ing to their occupations, and even in China there 
IS found, alongside the luni-solar year and its 
subdivisions, another system of dividing the year 
into twenty-four parts, the names of which refer 
partly to the weaker, partly to other phenomena. 
In northern India there were originally (as there 
still are in Burma) three seasons, a hot, a rainy, 
and a cold, among which two or three transitional 
ones were later interpolated. Similarly, the Indo- 
European nations had three seasons — winter, 
spring, and summer — ^which were later subdivided 
into shorter seasons of ploughing-time, hay- 
making-time, etc. 

Though we have spoken of the year being sub- 
divided into various parts, this must not be under- 
stood as meaning that the use of the solar year Is 
as old as the time-indications referrmg to natural 
phenomena. Not seldom the diy and rainy or 
warm and cold seasons are counted without being 
combined into a year. In Iceland there still exists 
a curious calendar, whidi divides the year into 
two parts — mxtsen — and the people count so 
many misstri, not years. Until midsummer 
(or midwinter) they reckon forwards, and say that 
so many weeks of summer (or winter) have 
passed; after that they say that so many weeks 
remain The climatic year is a cycle which has 
no regular beginning, but the agricultural year 
has a natural beginning, which is generally 
marked by the rising of a certain star or group 
of stars, often the Pleiades, before sunrise (the 
heliacal rising). 

The word for “year” is usually one referring 
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to produce, but among the lowest races only a 
few years are counted, perhaps three or four; 
everything further back is merely said to have 
happened “some time ago.” Thu is often suffi- 
cient, as such savages are frequently not inter- 
ested in their own age or in that of other people, 
but only in that of their cattle. As to epodu 
from which the years naay be counted, it is not 
until the beginning of history that the accession 
of kings is used for this purpose. Before that 
time some unusual event marks an epoch, such as 
a very severe winter or a great war, and as cul- 
ture progresses such events multiply; and when 
their succession is known, a longer period is the 
result. This method of distinguishing the years 
was employed in ancient Babylonii^ in the days 
of the Sumerian kingdom of Ur, in the second 
half of the third millennium b.c. The king’s acces- 
sion marks only one year, the others being named 
by events in the religious cult and politics. 
Similarly, in the older period of Egyptian history 
each year is described by an official name bor- 
rowed from the festivals — e.g. those of the king’s 
accession, of the worship of Homs, of the sow- 
ing, etc. 

The natural subdivision of the year is formed 
by the period of revolution of me moon with 
regard to the sun, or, what comes to the same 
thing, the period of its changing appearance, its 
phases. Man’s attention must have been directed 
to the moon from the very infancy of time, as 
the course of the moon from the first appearance 
of the new to the disappearance of the old 
is short enough to be surveyed by the unde- 
veloped intellect. Almost everywhere the “ month ” 
as a unit of measure is denoted b;y the same word 
as the moon. At first no attention was paid to 
the number of days in the month, and many primi- 
tive peoples cannot even count as far as thirty. 
But the changing form of the moon is sufficient 
as an indicator of time, and greater refinement of 
observation is by degrees attained until every day 
of the moon’s revolution is described by a name. 
Such names often not only refer to the phases 
of the moon, but also indicate its position in the 
sky. The first appearance of the lunar crescent 
is an important event carefully watched for and 
often celebrated as a feast day. The full moon 
also gives rise to special feasts ; half Africa dances 
in the light of the full moon. So did the ancient 
Iberians and many others. 

The next step in the progress of primitive 
chronology is to group a number of months to- 
I gether into a cycle. At first, uncivilised peoples 
with an undevdoped faculty of counting can 
numerically determine only a couple of months 
before or siter the time of the moon at the moment 
visible in the heavens. The months are then given 
names from the principal agricultural operations 
going on when the moon appears and while it 
lasts, and this often leads to the same moon 
having several names. If all the names in use 
among Melanesians were counted, the year of the 
natives would seem to be made up of twenty or 
thirty months. At this stage the question how 
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many montha diere are in the year doee not 
eajat, and in some cases the reckoning by moons 
is not even extended to the whole year, ^ere is 
a time when nothing particular happens and 
nobody takes the trouble to observe or name 
the moons; such a period is, for instance, 
the depth of winter in the far north. It is next 
realised that the succession of seasons is inti- 
mately connected udth the motion of the sun. In 
northm countries it is noticed by people having 
a fixed dwelling-place that as midsummer is draw- 
ing near the sun is rising further and further 
north until a limit is rea<£ed. In this way the 
date of the summer solstice, and similarly that of 
the winter solstice, are determined, and a rough 
idea of the length of the year is obtained, and is 
improved by (^serving ^e heliacal risings of 


certatn stars. It is thiks found that the yttax ia 
longer than twelve moons, and shorter tiia» 
thirteen, and the next problem is bow to make the 
lunar months fit into the solar year by the occa- 
sional interpolation or omission of a month. This 
is the tanning of scientific chronology as we 
see it arise and developed among the Babylonians 
and the Greeks. 

Prof. Nilsson’s valuable work was written 
by him in Swedish, and translated into English 
bv a colleague in the University of Lund. The 
translator has followed the original closely, 
sometimes too closely, and he uses some 
curious expressions, such as “the phases of the 
stars,” or the “shifting year” of the Egyptians 
(meaning their vague year). But these are trifling 
faults in an otherwise excellent book. 


Obituary. 


Prof. A. W. Reikold, F.R.S. 

A rnold william reinold, who died on 

April II, was bom at Hull on June 19, 1843, 
and was the son of John Henry Arnold Reincdd, a 
shipbroker at that place. He was educated at 
*St. Peter’s School, York, and matriculated at 
Brasenose College, Oxfcnd, in 1863, as an open 
Somerset scholar. He had a distinguished career 
as a mathematician, obtaining the University 
junior and senior mathematical scholarships, first 
classes in mathematics, moderations, and finals, 
and in the School of Natural Science. In 1866 
he was elected to a fellowship at Merton, and in 
1869 became Lee’s reader in physics and a senior 
student at Christ Church. H was the late Prof. 
Clifton’s first demonstrator in the Clarendon 
Laborator}', being succeeded by A. W. Rficker. 

In 1873 Reinold was appointed professor of 
physics at the Royal Navsi College, Greenwich. 
His life-work was done here, as he held the 
post for thirty-five years, retiring in 1908 on 
reading the age limit, and being made a C.B. in 
1911. ^is professorship was a new appointment, 
so that a laboratory and courses of physics had 
to be organised; the laboratory buildings were 
part of the sick quarters of the old hospital, and 
finally occupied a considerable amount of space. 
Besides our own naval officers, gunnery and tor- 
pedo lieutenants, naval architects and engineers, 
etc., there were occasionally foreign students 
working here, and Reinold received a medal 
frcMn" the Emperor of China in recognition of 
work with Chinese students. It was at Green- 
wich that he collaborated with Rficker in a series 
of investigations on the properties of liquid films, 
the first paper appearing in the Proc. Roy. Soc. 
for 1877, and the final one in the Phil. Trans, 
for 1893, with several between. He was a lec- 
turer at Guy’s Hospital for most of his time at 
Greenwich, and a joint editor for several editions 
of Ganot’s “Physica.” 

Reinold was signally devtnd of any hobbies, 
and seemed to have no recreations. His interests 
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apart from his work were mainly in the Physical 
Society, of which he was an original member, if 
not one of the founders, acting as secretary from 
the beginning until 1888, when he became presi- 
dent for two years; and in the Ro>al Society, of 
which he bec^e a fellow in 1883, and on the 
council of which he served for some years. He was 
a sensitive man with a charming manner, and was 
liked by ail who came in contact with him, being 
always courteous and gentlemanly in the fullest 
sense. Reinold retained his activities, mental and 
otherwise, to ffie end, which occurred very sud- 
denly; he had just undertaken to write an obituary 
notice for the Royal Society of his old chief. Prof 
Clifton. Marri^ about 1866 to Miss Marian 
Studdy Owen, be leaves a family of one daughter 
and three sons, W. N. S. 

Robfrt Allen Rolfe 

Systematic botanists, and especially orchid- 
ologists, have sustained a grievous loss by the 
death on April 13, after raUier more than three 
months’ illness, of Mr. R. A. Rolfr, who, for 
upwards of forty years, was an assistant in the 
Herbarium of the Royal Botanic Gardens, Kew. 
Mr. Rolfe was born at Ruddington, near Notting- 
ham, on May 13, 1855. He joined the Kew 
Herbarium staff in 1880, as a result of a public 
competitive examination, having previously 
gained some experience among cultivated plants 
in the famous gardens at Weli^k Abb^, Notts, 
and at Kew. It was anticipated that he would 
retire from service next month, and a visit to 
Central America was projected, for which a grant 
in aid had actually been voted by the Government 
Grant Board of the Royal Society. 

Mr. Rolfe’s contributions to bi^nical literature 
have been numerous and important. For many 

i rears past he was the generally accepted authority 
n this country on the Orchidacem ; it might truths 
fully be said that his reputation was world-wide. 
He founded the Orchid Review in 1893, and edited 
and wrote to a large extent the twenty-eight 
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MauRl vfdnmes pubhdied He paid attention to 
aewenl widely different groups of plants, while 
he was keenly interested in the problems con> 
ceramg hybridisation 

Mr Rolfe was elected an associate of the 
Linnean Society in 1885 He received many dis- 
tinctions In February last he was award^ the 
Victoria medal erf the Royal Horticultural Sooety 
and the gold medal of the Veitch Memorial Trust 
Fund Mr Rolfe s work was well done He was 
esteemed by all who knew him and hts many 
amiable qualities won for him the affectionate 
regard of his numerous colleagues and friends 


Frof Isao Ijima who died of apoplexv inlokyo 
on March 14, was born in 1861 and received his 
training as a zoologist in Tokyo from Prof C O 
Whitman, and his first papers on the leech 
Nephelis were contributed to the Quarterly Journal 
of Mtcro^copteal Science and Zoologischer 4n 
eetger (i8Ra) Continuing the study of vinous 
worms he was attracted to the laboratory of 
Leuckart but after his return to Japan about 
1890 he began a long senes of researches on the 


f lOg seas 

Journal of the College of Science of Tokyo Um- 
versity, Ijima threw light on the structure and 
development of many of these siliceous sponges 
On the death of Mitsukuri, Ijima became senior 
professor of zoology at Tokyo University 
Though administrative duties checked the flow of 
papers, he had prepared the manuscript of a large 
monograph on the Hexactinellidce which it is to 
be hoped will soon sec the light Ijima was a 
good shot, a keen fisherman an all round natu- 
I ralist and a charming companion He leaves 
many friends and a succession of distinguished 
pupils 

The death is announced in Science of \pril 8 
of Dr John Irideilf Diilard Hinds, it the age 
of seventy three vc irs Dr Hinds uas one of the 
founders of the American Chemical Society and 
for forty years acted as professor of chemistry 
first in Cumberland University and later in the 
I I niversity of Vashville and Peibody College At 
I the time of his death he was chemist to the Gio 
logical Survey of Tennessee 


beautiful Hexactmellid sponges of the aeighbour- 
In a senes of papers published m the 


Notes. 


The first of the two annual soirees of the Rovai 
Soaety will be held at Burlington House on Wednes 
day May 11 

In consequence of industrial disturbances the Con 
gress of Radiology fixed for April 14 and following 
days has been postponed until the spring of iqaa 
It is announced that the King has approved the 
conferment of the honour of knighthood on Dr James 
Craig, King a professor of medicine at Trinity Col 
lege Dublin and president of the Royal College of 
Physicians of Ireland 

The Brttuh Medical Journal for April 16 states that 
the Government of Panama has assigned the sum of 
10,000000 dollars for the erection In Panama of the 
proposed Institute for Tropical Diseases in memory of 
the late Surg Gen Gorgas 
Notice is given by the Ministry of Agriculture and 
Fisheries that applications for grants In aid of 
scientific investigations beanng on agriculture will 
be received until May 15 next Copies of form 
A 330/1 giving particulars of the conditions under 
which the grants will be made, are obtainable from 
the Secretary of the Ministry of Agriculture and 
Fisbenes, Whitehall Place, S W i 
It Is announced m Setenee tor March 35 that the 
American Engmeenng Council has joined with the 
National Association of Manufactiinn, the Amencan 
Patent Law Association, the American Chemical 
Soci^, and the National Research Counai in a 
momnent to bring about reforms m the United 
States Patent OCfioe A committee on patenU has 
been anpdnted adiieh is representative of mcdianical, 
eleetrlcal, civil mining, and metallurgical migineers 
In tile United States m order to deal prith tins subject 
NO 2687, VOL 107] 


The subjects for discussion at the seventh Inter 
national Fishenes Congress which will be held at 
Santander in Spain on July 3i-\ugust 8 are — 
(1) Oceanography physical biological and metnoro> 
logical (3) technique of sea and river fishing 
(3) fish oyster and mussel culture (4) the mdus- 
trial exploitation of the produce of the fisheries, 
(s) social problems and (6) statistics ind legislation 
Papers for consideration ought to be sent to the 
Sectary General of the Congress (vm the Ministry 
of Agriculture and Fisheries) before June 1 The 
Bnti^ Fisheries Soaety (which expects to be in being 
very shortly) is opening a subscription for the pur* 
chase of me^s (six at 453 each and six at 3is each), 
and it IS proposW that these should be awarded by 
the soaety for the two best papers in each of the 
above sections of the congress The society invites 
British writers to submit papers 
The Faraday Soaety is organising a general dis- 
cussion on physicochemical problems relating to the 
soil to be held during the afternoon and aveiung 
of May 31 m the roesns of the Chemical Sobety, 
London and presided over by Sir Daniel Hall, Chief 
Saentific Adviser to the Board of Agnculture The 
discussion will be opened by Qr E J Russell direc 
tor of the Rothamsted Experimental Station who 
will give a general survey of the subject A senes of 
papers dealing with soil medsture, orgamc con 
sbtuents, adsorption, and colloidal phenomena will 
then be put forward as a basts for discussion It is 
expected that among those present will be Prof Sven 
Ow, of the University of Upsala Further par- 
ticulars of the meeting may be obtained from the 
Secretaiy of the Faraday Siiciety lo Essex Street 
London, W C a 
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Tffluut Chadwtdc public tectum on Feven in 
EnglaiMi Thetr Prevention and Control i wtU be 
delivered by Or WiUiam Hunter at the lecture«roofn 
of the Medical Society of London ji Chandos Street 
Cavendish Square W i on Mav 5 la and 19 at 
5 15 p m The lectures are intended as a review of 
the progress made in the science of public health 
during the past century special attention being given 
to the Pubhc Health Acts (i84ft-i9r8) the first lec 
ture will deal with sanitarv reforms adiieved during 
the period 1800 -o in the second the effe ts of the 
estaUishment of fever hospitals and the recognition 
of the value of antiseptic measures and protective 
inoculation dunng the period 1871-90 will be dis 
cussed and in the third lecture covering the period 
1891-1930 the effects of compulsory notification and 
isolation will be described and some account given of 
the present position of medical knowledge on the sub 
]ects of typhus and relapsing fevers medsles whoop 
Ing cough and influensa Admission to the lectures 
IS free in all cases 

Ths presentation of the first iward of the Kelvin 
medal will be made by the Right Hon A J Balfour 
in the hall of the Institution of Civil Engineers to 
Dr C Unwin on Wednesday Mav 4 at 
4 o clock The medal was founded In 1914 principally 
by British and Amencan engineers to commemorate 
the achievements of Lord Kelvin in those branches of 
science which are especially applicable to engineering 
The award is dealt with by a committee of the presi 
dents of the representative Bntish engineering institu 
tions after theu consideration of recommendations 
received from similar bodies in all parts of the world 
and in icrordance with the terms of the trust it is 
made to the person whom the committee finds to be 
most worthy to receive this recognition of pre- 
eminence n the brmches of engineering with which 
Lord Kclv n s scient flc work and researches were 
identified 

Thf council of the Institution of Mining and Metal 
lurgv presented the thirtieth annunl report (for the 
year eid ng December 31 1930) nt the annual g neral 
meeting held on April 3i During the year a joint 
conference \as held with representatives of the 
Institution of Mining Fngineers with the view of 
promoting 10 operation between the tw o bodies The 
recommendations of the conference were adopted 
with the result that the Institution of Mining En 
gineers will in future be accommodated in the house 
of the Instituton of Mining and Metallurgv each 
body will retam its identity but they will be admmis 
ter^ bv one secretariat The important question of 
the registration of engineers came into prominence 
during the year when the council of the Institution 
of Civ I Engineers deaded to promote a Bill n Parlla 
ment for the registration of civil engineers While 
accepting the prmciple of registration the council of 
the Institution of Mining and Metallurgv deprecated 
the control ovei^ all branches of the profession of 
engineering whwh this Bill would confer and m 
company with other bodies representing vanous 
branches of the jmfession protested to the council 
of the Institution of CivU Engineers The latter hat 
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since decided not to proceed with the BtU> but 
apply for a supplement Royal Charter to authortae 
the use of Chartered Civil Engineer by its men^ 
hers Two awards have been made by die Institution 
of Mining and Metallurgy during the past year, the 
mstitution s gold medal has been awarded to So* 
Thomas Kirke Rose m recogmtion of hjs services in 
the advancement of metallurgic-il science, with specud 
reference to the metallurgy of gok) and the New 
Consolidated Gold Fields Ltd gold medal and 
premium of 40 guineas to Mr H I ivingstone Sulman 
for his paper K Contribution to the Study of Flota- 
ton Mr F W Harbord has been elected presi 
dent for the year 1931-33 In succession to Mr F 
Merricks 

Thb Peabody Museum Harvard University issues 
in vol vm No i of its Proceedings an account of 
the excavation of an Indian village site and cemetery 
near Madisonville Ohio which has furnished much 
interestmg archseological material In all 1336 bodies 
were exhumed probably belonging to the Shawnee 
tribe and occupied prior to 1672 Three forms of 
burial— horixontal contracted and m a sitting posture 
—were observed they indicate a grouping resulting 
from numerous simultaneous interments cx a speciea 
of division into family lots There was no consistent 
rule of orientation but the south east and south 
east were generally selected Full details of the 
skeletons with the objects associated with them are 
given 

In the Journal of the Royal Anthropological Instl 
tute (vol 1 Januvy-june 1930) Mr J H Hutton 
gives a cunous account of a form of lycanthropy 
current in Assam among the Naga tribes All these 
people regard the ultimate ancestry of man and the 
tiger or leopard as very mtimately associated Man 
and the tiger are still regarded as brothers and if an 
Angami kills a tiger he says The gods have killed 
a tiger in the jungle never I have killed a tiger ' 
while the village pnest proclaims a day of abstention 
from work on account of the death of an elder 
brother Though the Angomis suppose that lycan 
thiopy exists and can be acquired they do not indulge 
in It themselves but believe in the existence of a 
vilhge far to the east peopled by lycanthropists— a 
belief perhaps based on the clam of the Change to 
possess the faculty of taking tiger or other animal 
forms The soul usuallv enters the leopard during 
sleep and returns to the human body with dav 
1 ght but It miy remain in the leopard for several 
davs at a time in which case the human body, though 
conscious IS lethargic The soul however is more 
or less conscious of its experiences in leopard form 
and can to some extent remember and relate them 
when It has returned to its human consaousness 

We have received BuUebn No a of the Bureau of 
Bio.Technology (January, 1921) a newly established 
quarterly pubUcaticm issued fran the btdoglcxLl 
department of Messrs Murphy and Son, of Le^ 
Mthou^ it runs to only as pages it contains two 
articles of considerable interest One oonosrna thd 
destruction pf stared malt by the agency of « 
Dennestid beede Trogodenna Mufn Arrow IliiSL 







{•padet hu been recorded m m occauoiuil rarity, but 
diare appeare to be no prevloue instance of its occurring 
In auffident number* to cause appreciable damage 
tliere seems to be no doubt that the presence of this 
beetle is due to infected shipments of barley from 
Karachi and other Indian ports The second article 
refers to Nematode worms in relation to leather manu- 
facture, these organisms being found in large numbers 
during the process of removing wool from skins bv 
mean* of sweating ” It is undoubtedly a healthy 
algn that a business house deems it worth while to 
Issue a penodical of this nature Apart from any 
function by way of advertisement, it should serve as 
an outlet for the publication of research work earned 
out in the firm’s own laboratones It is well pnnted and 
the illustrations adequately fulfil the purpose intended 
Tm evdution of the lachrymal bone in vertebrate 
animals is discussed at great length and illustrated 
with nearly soo beautiful figures by Dr W K Gregory 
In one of his studies of comparative myology and 
osteology (Bull Amer Mus Nat Hist , vol zlii , 
No 4) The bone can now be traced back by almost 
every gradation to a dermal plate In the circumorbital 
nng of certain Devonian fishes In the earliest 
amphibians this and the other bones of the circum- 
orbital series become better differentiated, and in early 
reptiles the antenor part of the lachrymal is covered 
by the progressive upgrowth ef the maxilla In 
mammals the lachrymal and jugal are the only two 
parts of the primitive circumorbital senes remaining, 
and the lachrymal is reduced as the upgrowth of the 
maritla increases. There can be no doubt that the 
lachrymal of mammals is homologous with the bone 
similarly named in reptiles The anatomy of the 
ladirymal and malar fosses in the skull of horses and 
odier hoofed mammals is also discussed by Dr Gregory 
(No 5) He concludes that the large lachrymal fossa 
of the extinct horse was occupied neither by a facial 
gland nm- by muscle, but by the end of a greatly en- 
larged nasal diverUculum The malar fossa seems 
to have lodged port of one of the lip muscles 
Tki structure and uses of balsa wood are fully 
described by Mr R C Carpenter in Trans Amer 
Soc Civil Engineers (vol Ixxxi , No 135, 1917) 
This wood IS the lightest known, a cifUc foot weigh- 
ing only 73 lb , yet its strength is fully half that of 
Spruce It ha* been used for rafts, floats, and life 
pre se r ver s, and is now much empliqred, since it is a 
non-conductor of heat, for ice-boxiu and refrigerators 
Froaen butter sent from Vlrgima in a small balsa box 
arrived after an eight days’ journey m summer weather 
at Los Angeles still hard and froaen It is possible 
that containers mode of balsa wood will eventually 
displace thermos flisk* Untreated balsa wood is 
of little value for most purposes because it soon rots 
and decays in consequence of Its liability to absorb 
water This has been overcome by R A Marr’s 
process of waterproofing timber with a bath of 
which the chief ingredient is paraffin Balsa wood 
is die product of various spec^ of Ochroma, trees 
allied to Bombax, which have lately been elucidated 
Prof W W Rowlee in Joum Washington Acad 
Bctence* (vol ix , p 157, 1919) T;^ best known is 
Oehroma tagofus, Swarts, wMcb ’becurs wild in 
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Cuba and Jamaica Eight other species, including 
seven new to science, occur in the tn^cal forests of 
America, ranging from Guatemala and Honduras to 
Ecuador and Bolivia Ochroma Itmonetmt Rowlee, 
IS extraordinarily rapid in growth, a seedhng in 
Costa Rica was 16 in in diameter at the end of three 
years and this individual is said to be in no way 
exceptional 

The Geological Survey of Western Australia has 
published a senes of memoirs intended esjiecially to 
aid prospectors and nuners In addition to sections 
dealing with the occurrence, distribution and produc- 
tion of the various minerals, there are a number of 
chapters designed to teach the prospector the rudi- 
ments of geology mineralogy, and petrology so far 
as these ire of use in discovering or developing the 
miner'll resources of the country 

The Impenal Mineral Resources Bureau has issued 
a small volume of statistical and technical informa- 
tion u|>on sine covering the period 1913-19 It con- 
tains an excellent review of the zinc industry at the 
close of 1919 bv Mr Gilbert Rigg Unfortunately, 
sufficient care has not been bestowed upon the all- 
important statistical portion, thus for 1913 the pro- 
duction of zinc ore in the United Kingdom is given 
as 17 394 tons, capable of producing 5833 tons of 
spelter while the quantity of imported ore is given 
as 64 670 tons The production of smelted zinc is 
given as 66 ooo tons, so that the quantity of imported 
ore given above must be assumed to have yielded 
about 60 000 tons of spelter, which is clearly quite 
impossible Surely, too an official British publica- 
tion should not use the term long” ton* when 

statute tons are meant 

The Meteorological Department of the Government 
of India has issued its report on the administration in 
i9i9r-3o Observations in connection with the upper 
air have been developed on behalf of the aviators 
who ore from time to time crossing India Storm 
wammgs for stations in the Bay of Bengal and in the 
Arobian Sea are said to have brnn earned out success- 
fully It IS, however, admitted that the warning of 
the storm which caused much damage to life and 
IM-operty in eastern Bengal on the night of Septem- 
ber 34 1919 was inadequate Inland stations were 
not communicated with until early evening, and were 
then informed that a slight to moderate storm was 
expected Special arrangements have been made to 
avoid the repetition of a similar mishap The storm, 
which was tracked from September aa-35, developed 
rapidly as it approached, and crossed the Bengal eoast 
as a cyclone about noon on September 34 It yeached 
Dacca at about 3 30 s m on September 35, and finally 
broke up on that day in the Atnm hill* At the centre 
the defiacnev of pressure sras about in , and the 
calm area it least 15 miles m diameter The 
total loss of life is esuma(ed at 3500 The value of 
propertv destroved was probably greater than in any 
storm in Bengal for the last two hundred years, but 
the destrucuon of human life was probably greater 
in the Bakarganj cyclone of 1876 An additional 
terror was caused by a vmd red glow appearing m 
th4 sky during the period of the lull Details ore 
given of the several storpis which occurred during tte 
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ytHP Flood wnmiDfo are baaed and tiia raaultt an 
aoid to be very eatlafactory RamfaU data wen n 
oeivail for publication from marly three tfeoaiaad 
itot ioi ia for the year 

In the January issue of the /ottmof ds Phyttqu* 
Prof G Bruhat of the University of Ulb d^s 
with some condushms with regvd to the venation 
of the specific heats of substances at low tempera 
tufiea, m partial accordance with upenment to 
whidi Nernat s theory of the sdtd or liquid state at 
absolute sero leads The values of the specific 
heats of the same substance m different p^aical 
states at the lowest temperatures for which observa 
tions are avatbble cannot be held to confirm the 
theory that the entropy of each modlficadon tends to 
the same value at absolute sero All diat can be 
said at present is that Nemst s hypothesis is not 
contradicted by observation Prof Bndiat also points 
out that whib the difference between the energies ot 
two modificabons of the same substance mav be 
aapended in a series in ascending powers of tern 
perature differences near the points of observation 
there is no justification for continuing this expans on 
down to absolute zero 

Ma L W Austxn of the U S Naval Rad o 
Research Laboratory contributes an mteresting paper 
to the Journal of the Washington Academy of Saiuices 
for March on the wave front angle in radio telegraph} 
He gives the results of experunents made with a 
pivoted straight wire antenna system mounted at 
the top of a 55 ft wooden pole in such a way that it 
u caf^le of rotation about a vertical and a hori 
aontal axis The results show that for wave lengths 
greater than lo ooo metres the deviation of the wave 
front from the vertical cannot mudi exceed 3° The 
average value of the deviation of the waves from 
Nauen 3600 miles away was 3 4° It was found that 
lha waves from San Diego although they pasted over 
land for aooo nubs were practi^ly vertical Ob 
sarvations were made to see whether the welMcnown 
shift m the apparent directum of a sending station 
at night as detwmtned by a radio compass was accom 
panted by any corresponding phenomenon in the value 
of the Aviation of the wavefront Although the 
apparent directum of the station shifted at tunes by 
as mudi as 30° no appreciable change in the devia* 
tion of the wave front could be detected 

Tam are many cases in engmeenag in wfaicb 
wtense loading pressures are mevitaUe for example 
knife-edges the ImeHumtact of gearwheels the con 
tact preeeure of the wheels of a locomotive on the 
toikatc The results of a long investigation on 
contact pressures and streuat are given in a paper 
read before the Inetitution of Mechaakal Eagineen 
on March 18 by Prof E G Coker K C Cbakko 
and M S Ahnud It Is not poanble to do Justice 
to lUe paper la a abort note The authors have 
detarmined the stress dwtrfbution In a number of 
caaea the dktrfbution of etroesea over different 
beanng areas ot s rectangular block pressed against 
s n a th s r fiat surface of greater area by a load i^ied 
•t tba oeotre of the oppoeite faee Aaother matter 
Inwisllgtoed la the effect on the sbength of tensile 
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testJperbneae ol the ndaute Indetititioas teqnitod 
for the attachment of «atte neo m e >e r s and of tim peie- 
suree pcodooed by the axteneometer gnps The latter 
case has been wortced out complet^ and diagrsaoe 
giving the atress dittnbutum sue mduded in the 
paper Prof Dolby hae abandoned tiie oedmary 
method of attaching his extensometer oed uses special 
tcsuspecunens havmg ooUara against which the 
mechanisia of the extensometer presses li^y The 
authors of tha present paper have investigated the 
effect of die collars of tiie Dolby specimen and find 
tiiat there u ample jostification for tbe uee of tMs 
form of test piece The p^er constitutes an extrerndy 
valuable record of the special methode of testing by 
means of polanscd light with which Prof Cckers 
name has long been associated 

Ws welcome the firet number of Photographic 
AhttracU for it fills a distinct gap in scientific litera 
ture This is not the first attempt of the Royal Photo 
graphic Society to do work of this sort but it » the 
first tune that the scheme has been properly financed 
and arranged by an enthusiastic 'ommittee assisted 
bv a large staff of efficient abstractors The abstracts 
are clasnfied under eleven headings — Colour photo- 
graphy klnematography manufacture of photo 
grajdiic materials {diotographic ajqiliaacet (cameras 
etc ) photographic optics photo-mechanical pro 
cesses rad ogri^hy applications of photography 
(astronon y spectroscopy photomicrography etc ) 
vensitometry actinometr} photometry theory of 
photography and photographic processes This first 
number u a distinctly creditable productum although 
the pubhcation committee apologises for not havmg 
attained the ideal that it had ir mind 

Our knowledge concern ng the chemical structure 
of catechin has been considenbly increased by tbe 
series of papers recently publi bed by Dr Nierenstein 
and h s collaborators entitled respectively The Con 
stitution of Catcchin Parts I III and Studies 
in the Chromin Series (Joum Chem Soc 1930 
\ol cxvii and 1931 vol cxix ) A surccMfuI effort 
has been made to complete the work of Ryan and 
Walsh who attempted to decide between the diroman 
structure propoeed for catednn by A G Fbrkin and 
the coumaran structure suggested by Koatonecki and 
Lompe Acacatechm and oeveral denvwtives havq 
now been synthetici^y induced and proved to be 
identical with acacatachm and ita derivatives obtained 
from natural sources This work of Dr Nnrenotem 
proves that catechui Is a clirsman but that the 
direoan fomnla suggested by Perkm requires boom 
modification as acacuteehm u s 4 6 3' 4-4>tnta- 
bydcaacy-3 phCBylcbraman. 

Tta new Bet of ameunoemento juet issued by 
Messrs MacmBlan and Co Ltd contains the titles 
of nsny works of scientific Inteiutt Amtag tbe books 
to be puUishsd between now and the ond of June is 
one by Sir Clifford Atlbutt entitled '*Gi«ek Mcdicfne 
m Rome ^ being tbe Fftqwtnck leeturM on the Hisit 
tory of MetBctne ddivened at tiie Royal CdSage of 
Pbysidaiis of London hi witii ollMr UftOrlcM 

essuys The ssssys wiff deal wltb Bysantim nmAijne 
the FlnlsysonuMmorlMlsctuto, Sdisrfio, ptibBcnidioul 
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«6rvtc« and the growth of hospitals, a chair of tnedi 
one m the fifteenth century, the rise of the eapen 
oiental method in Oxford, medicine in 1800, medi 
Cine in the twentieth century and Pahssy, Bacon 
and the resival of natural soeiicc Another work in 
the list IS A Treat se on Probability by J M 
Keynes the author of The Economic Consequence!, 
of the Peace It will be m five parts on respectively 
fundamental kleai, fundamental theorems, induction 
and analogy some philobophical apfdications of prob 
ability and the foundations of statistical inference 
In a^ition, there will be an extensive bibliography 
Messrs MacmiHan will also publ sh 1 he 'tnganii 
Nagas with some Notes on Neighbouring Iribes by 
J H Hutton It will appear under the direction of 
the \ssam Administration 
A WORK entitled Pre histon by M C Burkitt 
IS announced for publication in the autumn by the 


Cambridge Umversity Press It will be a study of 
I early cultures m Europe and the Mediterranean basin 
and contain a preface by the Abbd Breuil with whom 
I the author has collaborated in the study of prehistoric 
caves in France and Spain Another autumn pub> 
lication of the same publishers will be A Manual 
of Seismology bv Dr C Davison which will sum 
manse present knowledge on the subject It will 
be issued in the Cambridge Geological Series 
Mbssxs H K Liwis and Co Lid 136 Gower 
Street W C i have just published at ir net a Supple 
mentary Catalogue for 1918-20 ot their medcal and 
sci^tific circulating library also gratis their lut of 
new books and new ed tions added to the library m 
January to March of the present year The two 
catalogues should be in the hinds of ill who wish 
to be kept informed of the latest books in modual 
and general science 


Our Astronomical Column 


Thb \ccblbrations of IHE Sun and Moon — Ihe 

J ournal of the Bnt sh \ trononiical Association for 
anuarv contains an address by Dr Harold Jeffreys 
on this subject He starts b\ quoting the results 
obtained bv Dr J K botheringnam from ancient 
observations of eclipses and other phenomena (Mon 
Not RAS December 190) vis aib* for the 
moon ind 3' for the sun These art the veloatiea^ 
gained per century per centurv on the less logical 
SI stem that gives the space gained in a century the 
figures are hilved Of the lunar figure las* is due 
to the diminutKMi of eccentricity of the earth s orb i 
Ihe remoinuig 94 for the moon and 3 for the sun 
ire istribed to tidal friction which diminishes the 
earth s rotitional speed thus lengthening the diy It 
would at first smht appear that the effect on the 
moon should be tmrteei tunes that on the sun this 
being the ratio of their mean motions Since how 
ever the mutual action of moon and earth does not 
alter the moment of momentum of the svstem a 
retatxiation of the earth s rotation is accompanied bv a 
recession of the moon and the consequent lengthening 
of her penod which cancels a considerable pait of 
the apparent acceleration due to the slower rotation 
Dr Jeffreys notes that the theoretical values of solar 
and hinar acoelerattons due to tidal friction arc un 
certam and may be anywhere between 1 to 3 and 
I to 10 He then describes in detail the recent work 
of Major G I T^lor and himself (^ready described 
In this column) which determined the regions on the 
earth s surface where the faction is taking place the 
Bering $ea is the largest contributor but the action 
in the Insh Sea is quite sensible 
1646 SpBCTROsconc Parallaxbs —The Astrophfsical 
Journal for January last contams an important list of 
1^46 spectroscopic paralkutes by W S Adams A H 
Joy G Stromberg and COra G Burwell The paper 
commences with a re^llscussion of the spectral gisulua 
tion tables in the light of the exteiwve swles of 
trigonometrical parallaxes recently published especially 
those at the Allegheny McCormick Yerkes and Mount 
Wdsoa obaervatonea In the case of the Cepheid 
variables and giant M stars use hia also been made 
of dw parallactic mohona since these stars are m 
the main, too remote to lay much shRss on their 
trtooaometrical pondlaxas 

The new list indhidea revised values for 495 of the 
start in iba iqiy list It is t atfsMfc W bv fluit many 
A stars are now included in tHe list which formerly 
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more interesting results art quoted below marki 
the trgonomctri al results (1) being given for com 
parison 

0 \N 4^1 P M 053' S 0100* no T \ldtbaran 
S 009b* 1 OOS5 Ca^la S 00*6 1 0067 , Betel 
geux b 0012' 1 0021 Castor (faint d stant com 
^non) S0U91 T 07) Pollux S 0-126* 1 0064' 
Boss 2199 Soiio' 1 oobi Rc^ulus (companion) 
b 0042 1 0033 Boss 304^ Solos' io23s'(onlv 

one determination) Arcturus S o 138' 1 0075' 
y berpentis S o 120 1 oo6j* \ntdres b 0017* 

T 0-029' A Sagittan S 0 1 15 1 0 069 Cy^i 

S 0033' Toooo' /SAqulae Solo T0076' and 
Boss 5976 S0209 r 0-172' 

For the peculiar variable or novi " 191^ Serpentis 
the vilue of S is o 003 the absolute mignitude bemg 
29 

Several large parillaxcs ha\ not leen quoted 
s nee they are {xact calU repl ris of tht accepted 
values 

A Cataloour op Radial Vh a rrnrs —Mans workers 
m stellar statistics must have felt the nconvenieiice of 
having to ransack the publications of several ob- 
sen atones in order to obtain complete details of 
known radml veloc ties The need fbi i catalogue has 
at last been sujiplied by Mr J VoOte srbo waa for 
some time at the Cape Observatory determming 
stellar parallaxes While he does not claim that hts 
catalogue is absolutely complete it includes «U the 
stars 2071 in number for which radial veloatisa wera 
given in publirations that wera accessible m the 
iibmrv of the Cape Observatory It is oirang^ m 
a convenient form giving R A and declination for 
1900 magnitude prtmur motion spectral typo^ rSRUal 
velocity parallax and galactic Isnettude and latitude. 

The numbers of stars of each spectral tvpc are — 
Oe 6 B 310 A 348 F 257 G 300 K 517 M 153 
R ti and nebulte and clusters 148 The largest + 
snd - radial velocities for each type m km /set 
are — B -t-ioa -38 A +96 -170 F +339 -324 
G +301 -242, K -n;?, -132 and M -1-98 -185 
There appears to be a distinct maximum for types 


F and G 

The work was published at Weltevreden Java by 
Boekhandel VIsser and Co 
A statistical study of the results bv Prof Gtorf^t 
Foitsa was presented pt the March meeting of the 
Rovnl Astronomical Soeietv 


HATURM 




iBa 


The Microatructure of Coal 


A VALUABLE and onginal paper on the economic 
selection of coal was contributed at the autumn 
meeting of the Iron and Steel Institute by Mr A L 
Booth The method usually adopted is to carry out a 
proximate chemical analysis, which at the best is very 
unsatisfactory and of little real use to collate the 
results with practical experience, and to make a trial 
on some parucular plant Only too often it proves to 
be unsatisfactofy, and trouble arises from the fact that 
two coals can nave practically the same appearance 
and give the same analysis, and yet be totally different 
in b^viour This occurs quite frequently, and does 
not seem to be reahsed by fuel users generally 
Sir W G Armstrong, Whitworth, and Co Vi works, 
with which Mr Booth is connected, use some 
350 000 tons of coal per annum for different purposes, 
and It was the unsatisfactory nature of chmical 
methods of classification which led to experiments 
being made with the microscope to ascertain whether 
a more trustworthy method could not be devised 
The method adopted was as follows 
Sections were cut of a large number of ^ical 
pieces of coal from different sources Some had been 
proved over a period of years to be suited to a par- 
ticular class of work while others had proved un 
satisfactory for the same class of work All were care- 
fully exanuned under the microscope It was soon seen 
that there were three mam types and that each t^ 
was suitable for certain classes of work Furthv 
mvestigation rendered it possible to deade how far 
a d^Mrture from the typical member could be made 
without gettmg into difficulties 
The method of rutting sections is similar to that 
used m making rock sections, but is considerably 
more difficult am requires more patience A piece of 
coal IS selected and if soft and cracked, treated 
with a transparent, colourless binder One side of the 
coal is then ground down, using carborundum powders 
of finer and finer grades finishing off with a water of 
Avr stone 7116 result should be a smooth, flat face 
Tlie coal is then mounted in Canada balsam on a 
piece of glass, the face being well pressed against it 
When the balsam is set a nice of coal is cut off and 
ground down until it transmits light 
In his paper Mr Booth considers only coals in com 
mercial use in this country, and these fall into three 
mam types (i) Humic cmnposed of leaves stems 
and broken-down woody tissue, together with some 
spores (a) Spore ’ coals, in whim both micro- ’ 
and “mega-" spores predommate (3) Cannd coals 
The spores are the reproductive organa of the 
plants and corre s p o nd with the pdlen uid ovules in 
present-dav flowering plants Ine micro-spores are 
very small while some of the mega-epores are about 
I in in diameter The cannel coals contain small 
round yellow bodies It will be realised of course, 
fliat these three classes merge mto one another Humic 
coals occur containing more and more spores, while 
sport coals become more cannellised as the yellow 
bhdles merge with the spores This le where micro- 
scopic woric It neoestary to enable a decision to be 


made as to what a particular eaa^ coal can be 
used for The author shows sltteen ooloursd photo- 
micrographs of thin sections of qiecimans of the 
three mam types at magmficadons varying from 
50 to <60 diameters 

So tar as the mam economic uses of coal are con- 
cerned, the study of their microscopic structure has 
resulted in the following conclusions 

For steam raismg, humic coals which contain a 
fair proporbon of spores are the most smtable Ihese 
coals coicB fairly well, and give a good hot fire with- 
out too long a flame For town-gas manufacture 
humic coals are also suitable, and lor this purpose 
those which swell on heating and bum with a long 
flame are the beat They pve a good yield of gas 
and by products Some humic cools containing much 
yeliow substance constitute the best ciflcmg corns, and 
shouid be reserved for that purpose 

For ^oducer gas work the spore coals are neces- 
sary The best coals for non-recovery producers are 
them which have been partially cannelhaed They do 
not soften, the coke is very fragile, and the fixed 
carbon is very high This u a necessary feature in 
producer praimce If the ash is not very fusible it ii 
possible to work these coals with a low blast satura- 
tion, and thus get a dry gas with a high carbon 
monoxide content, the flame of which has a higher 
radiating power than the hydrogen flame In recovery 
work, com containmg more humic matter may be 
used because here a primary low-temperature dis- 
tillation takes place and through the hi A saturation 
of the blast the tendency to swell is checked 

For direct-fired furnaces (e g reheating and rever- 
beratory) the hard coals are used These are almost 
true canneb, and are usually dull4ookmg They are 
free burning, having no tendency to coke, and unless 
iron be present thmgh infiltration it is difficult to 
fuse the ash 

The microscope has not only been found helpful m 
the selection of coals, but in some cases it is alsoofuse 
in deciding whether or no it would pay to wash them, 
and will explain why an apparently good and clean 
coal has, for Instance a high ash content In such 
a case a washing may be Quite useless In the event 
of a shwtage of a particular class of fuel the more 
detailed knowledge of real which the microscopic 
study gives will enable the best substitutes to be usM , 
and to Obtain satisfactory working with the substitute, 
any necessaiy alterations in the running of a plant can 
be made without waiting for adverse effects to develop 

The author states in conclusion that coal from the 
some seam is generally very uniform and mentions 
that sections cut from a given seam, but delivered on 
dates twelve years apart showed that the cool is of 
the same type As he says perhaps one day it will 
be possible to buy coal to specification as we now buy 
steel 

Mr Bootii's paper is very timely, and indicates 
what a considerahle savmg could he made if the 
present output of coal were scientifically utilised in 
the manner indicated 


The Cretaceous-Tertlary Boundwy in NoAh America.' 
By Pros A C Sxwa»>, F R S 


/"\NE of the most difficult problems wltii which 
V-r American geologists and polseontol^sts ora 
confronted is the correlation of the Later Cretaeeous 
and Lower Tertiary strata m the different reg^s of 
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•the United States The Profesrional Paper by Messro. 
Lee and Knowltoo is concerned with some of the 
Cretaceous and Tertiary rocks m the Ro^ Mountaiila 
refffon of Colmado and New Mexico. A opasMeraUs 
area in the interior of North America was occupied 
bv a Cretaceous sea and it was part of this ansa 
which was afterwards uplifted as tiie Roricy Mena- 
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Mr Knowlton haa done ^ood ser\ice by rendering 
available much new material and the excellent lUua- 


talot chain Thu crust folding was followed by the 
deposition of plant-bearing leruary strata ihe luton 
Mesa region is rich in coalbearmg beds containing 
a large number of flowering planU, with a few ti^s 
of conifers and fragments of sterile fern fronds The 
flowering plants are unfortunately represented almost 
exclustvdy by detached leaves 

PiHerent views have been held on the geological 
age of these sediments Lesquereux referred them | 
to the Tertiary period, and later geologists regarded 
them as Cretaceous Fhe evidence now brought for- 
ward points to the occurrence of two distinct forma 
tions, the Vennejo formation below sepirated by a 
well marked unconformity from the overlying Raton 
formation It u behtved tliat this unconformity 
marks the boundary between the Cretaceous and Ter 
tiary systems in Colorado and New Mexico In the 
Interval repteaeated by the unconformity there wis 
widespread erosion of the uplifted floor of the Cre 
taceous sea before the deposition of the Lower 
Tertiary Raton formation 

From a geologicil point of view the conclusions 
bas^ on a consi^able mass of information are of 
great mterest as a contribution towards a more pre 
cise determination of the Cretaceous-Tertiaiy boun 
dary Both the Vermeio and Raton formitions are 
rich m fossil plants Dicotyledons being the most 
abundant m each flora , the Vermejo flora is 
correlated with the Montana flora while the Raton 
flora IS believed to be Eocene A noteworthy 
featuie of the Raton flora is the inclusion of some 
exceptionally fine specimens of palm leaves but as 
Mr Knowlton states it is impossible to refer 
most of them to t definite position on leaf characters 
only 

The palsBobotanical portion of the volume is well 
illustrated and the specimens are concisely described 
It IS however unfortunate that little attempt is made 
to compare the plants with species other thnn Ameri 
can The application of the names of recent genera 
to many of the specimens though In accordance with 
a common practice suggests a lack of appreciation 
of the difficulties of systematic work when leaves onlv 
ore available In mmv cases It is clearly impossible 
to accept the generic determinations of both fern frag 
ments and dicotyledonous leaves without hesitation 


trations will enable students of palamgeography to 
institute comparisons between the American and other 
types The absence of conifers m the Raton flora as 
contrasted with their comparative abundance m the 
older Vermejo flora is an interesting feature though 
it IS scarcely safe to assume as Mr Knowlton does 
that the group was unrepresented in the contemporary 
vegetation of the distnet 

Ihe greater part of the volume is devoted to Mr 
Lee s extended researches which include the results of 
field work in m my districts and a very useful correla- 
tion of the formations in the Raton Mesa region with 
those in other parts of the continent 

Ihe investigation of the later Cretaceous and 
earlier Tertiarv floras has acquired a fresh importance 
in view of tlie recent work of Mrs Retd who is ablv 
carrying on the researches initiated by the late Mr 
Clement Reid on the younger Tertiary floras The 
recognition of many Chinese types of flowering plants 
in the Pliocene beds of western Europe as Mrs Reid 
has shown throws light on the interrelationships of 
floras that are now widely separated A critical 
analysis of the older Tertiary floras in both the Old 
and the New World should enable us to obtain a 
deeper insight into the early history of the Angio 
sperms One of the diflkulties in the wav of a com- 
prehensive survey of fossil floras is that of correla 
tion and it is only bv the co-operation of strati- 
grtphical ologists and pakeobotanists that this 
dtfli ultv can be met Amencan investigators have 
realised the importance of such collaboration and 
their example might with advantage be followed more 
closely m this country It may be said that if the 
accurate determination of fossil leaves especially 
those of Angiosperms is impossible wli\ attempt It? 
The answer is that palseobotanists do not as a rule 
sufficiently avail themselves of the assistance of ex 
perienced svstematists and arc too readv to be 
satisfied With resemblances based upon characters 
which are common to several recent genera Though 
many fossil leaves referred to recent genera are vahi^ 
less as accurate data this is no reason for assuming 
that greater arruraev m the analyses of floras is un 
attainable 


Isle of Wight Disease m Hive Bees ' 

Bv Dr A D Imms 


I SLE OF WIGHT disease is the most senous 
menace to apicclture in Great Britain The 
prevalence of this complaint and the present high cost 
of bee appliances and of stocks render it extremely 
doubtful whether anv profit can be derived from the 
keeping of bees solel> for honey production Manv 
bee Weepers find it more profitable to aup]fly bees and 
queens together with the necessary ap^ratus and 
hundreds who take up bee keeping relinquish it after 
a short time as being jion-productive 
The disease has continued without interruption 
from about the year iqoa until the present time and 
no epidemic of an equally permantat and extensive 
nature has so far been indisputably recognised outside 
the British Isles The first preliminary investigation 


> • Tilt xT witht T) wua Is Hi*« Bmi ( ) Th« Vtlotacr of tb^ 
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into its taisc was amed out in the Ink of Wight in 
I) " bv the preseit wiit r who discnhed manv of 
Its svmptims but was nable to discover any 
protozoa connrtted with it In 1912 and 1913 Graham 
Smith and others put forward the theort that it was 
due to Noitma apis More recent work bv Anderson 
and Rennie and by R me and Harvev indicates that 
I Isle of Wight dist sc and dise tse due to Nosema aae 
two distinct compla nts exhibiting <SfTerent symptoms 
and pathological conditions 

I In the first of the papers under review the 
I causal organism of Isle ot Wight disease is 

definitely stated to be a new species of mite 

I Tarsonetnw Woodt This Acarine was found in 

e\crv one of no stocks reported bv trustworthy 
bee 1 eepers or certified bv the mvesticators them 
' selves as suffering from Isle of Wight disease The 
invest gallon involved an examination ind v duall> of 
at least 700 bees and It was discovered that In every 
I instance where symptoms of Isle of Wight disease 
were evident the mite wras also present No 
' exception has been found The parasite occupies 
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a veiy reatritted rcgica ol the inaact, being confined 
to the raqfiretory eyitem, end only to tboee treche* 
«hicfa are usodated with the anterior pair of 
•firacles. All Magee of the Aoarina were met with — 
<gga, larvie, and adults tJEhey occur within the tractieal 
tuoea extending from the spiracles inwards. The 
trachets become darkened am uldmately Mack by 
the increasing deposition of ddtm. 

In stvk^ng the pathology of the dtseaM Mr. P. B 
White points out that the mites perforate the tracheae 
and live upon the body fluids ot their hosts, and he 
also raises the question, which is extremely difficult to 
answer, whether they exercise any toxic action alao. 
When present in large numbere they entail the ob. 
atruction of the respiratoiy system <A the head and 
thorax, thereby reducing the efficiency of the respira- 
tory exchange of the organs supplied. In order to 
obtain some idea of the effecU actually arising from 
the mechanical obstruction of the spiraLles, a series 
of exoMiments was carried out upon healthy bees 
The nrst spiracle of one or both skies of each bee 
•was closed by means of melted paraffin-nax. Upon 
closure of one spiracle the experimental bees at once 
lost the power of flight, but otherwise remained 
active in their movements After a lapse of several 
days the bees became more sluggish, and about the 
sixth or seventh day examples were noted with dis- 
located wings and other features which commonly 
accompany isle of Wight disease The thoracic 
musculature in many bases exhibited atrophy of the 
same tvpe as had been found in bees infected with 
the Tarsonemus. In those experiments in which the 
first spiracle of each side was closed the power of 
flight was at once lost as before, but after twenty-four 
to forty-elght hours the bees develcmed a reeling 
gait and appeared to be continually foiling over their 
own heads. It was seldom that any survived the 
third day. 

As Mr White points out, though too close a parallel 
must not be drawn with the natural disease, these 
experiments give a basis to the view that the rdU of 
the Tarsonemus In partially preventing thoradc 
respiration is of prime Impcxtance In the disease, 
possibly In Itself bapable of occasioning all the 
symptoms bv which we ore wont to diagnose the 
disease and the muscle atrophy so often associated 
with it. 

There Is evidently much still to be discovered; we 
know as yet very little concerning the migratorv sUge 
of the parasites, and provisional experiments in pro- 
during artificial Infection have so far yielded incon- 
clusive resulta. The reason for the parasite selecting 
the first pair of spiracles as Its sole means of entry 
also needs elucidation. The authors of these re- 
searches are to bo congratulated upon their dis- 
coveriea, and it Is quite evident that the athole aub- 
Ject of bee diseases Is the most pressing problem In 
apiculture In this country to-day; In fact, the future 
of bee-keeplag is dependent upon their thorough 
Investigation. 


Unipertity aad Educational Intelligence. 

Cambudok.— Prof. F.. G. Hopkins has been elected 
to the Sir WniUm Dunn professorship of Wo- 
cheraistrv. 

Sir Napier Shdw wiU give the Rede lecture on 
June 9 on the nifa|)ect of “The Air and Its Wayt.” 

Mr. H. G. Carter has bean appMnted curator of 
the herbaritan. 

It It prop^ to moke a gnat of 7^ from the 
Wofta Fund to Prof. Seward towards defraying the 
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expeosca of aa e a pedi t ian to Greanlaoi undertakea by 
Mr. R. E. HMthum and himsdf for the paiVMe Of 
co H ec t ing fnasU plantt from Cretacwiu aad Terdaty 
rodu on Diaco Island and the mainland aad ot ftudy;- 
tng tlM recent vegetatioa. 

St^ art being taken towards m agreed aohitkm 
at an early date of the probiam of tfia poeitlctt of 
women in the Univeroity. It ia already clear, how- 
ever, that the latest proposal will not be acomUbk 
to a considerable section of University opinion, though 
it may carry with it moderate opinion, and also secure 
the support of those who voted in December for 
Report 

London.— The following puUic lectures will be 
delivered at King's College during the Easter term. 
Admission to public lectures is free and without ticket, 
except when otherwise stated: — A course of tivee 
lectures on Wednesdays, May 18 and 25 and June i, 
at 5.30 p.m., by Prof. A. P. Newton, on "The Uni- 
versities of the Dominions and the United States of 
America." 

In the department of science a lecture or lectures 
win be delivered by Prof. Einstein early in May. The 
date and title will be announced later. 

A course of four lectures on Tuesdays, May 3, 10, 
17, and 24, at s p m., by Mr. f H. Jeans, secretary 
of the Roval ^iety, on "Cosmogony and Stellar 
Evolution." 

In the department of phiiosi^hy a course of four 
lectures on Tuesdays, May 10, 17, 24, and 31, at 
5,30 pm , on “The Present Issue between Realism 
and Idealism," by Prof. H. Wildon Carr 

In the department of engineering a course of four 
apeclal lectures for post-graduate and other advanced 
students on Tuesdays, beginning May 3, at 5.30 p.m,, 
on "Cascade Work in Induction Motors," by Mr, 
L. J. Hunt. This course is free only to the regular 
students of the faculty of engineering. 


A HOLIDAY course in geMogy will be held at the 
School of Metalliferous Mining, Camborne, Cornwall, 
on July i8-August 27. The course wilt deal with 
economic geol^, with special reference to West 
Cornwall, and '^11 consist of lectures and laboratory 
and field work. The programme Includes the maraing 
of areas both on the surface and underM^no, « 
number of excursions to localities around Camborne 
of interest to geologists, and work in the school 
dealing with rock-forming minerals, rocks, the 
mechanical analysis of alluvial sands, and methods 
of dressing the products. Students wishing to enter 
for it should apjAy to the Registrar, School of Metal- 
liferous Mining Camborne. 

It Is announced that Prof. E. Cohen, of Utrecht, 
will give two lectures on "MetostaMHty of Matter 
and Its Bearings on Chemistnr and Phj^cs,” probably 
at University Cofiege, London, on May 10 and 12 
5*30 P ai. Two lectures by Prof. H. E. Armstrong 
on "Enzymes In Relation to Plant Growrth" have 
alto been provlBlonaUy arranged ; thev will be de- 
livered at King’s College on June 3 and 10 at 4 p.m. 
Another course, ‘of three lectures, by Prof. E. W. 
MacBride, on "Recent Advances in ExperimenUl 
Embryology," will probably be ;tiven at the Imperial 
College of iksence and Technology on June 7 < ’*nd 
4 at 4 P m. These couroes of lecturea are intesrim 
for advanced students of chamistre, agriculture,, and 
aoologr .respectively and othara mtereated in these 
subjects. In all rases admlsMcm wUl be free and 
without ticket 
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Calendar of Scienttllc Pioneers. 

Afrt », IMS. Sir OkarlM M 4 M.-Kamous for 
ms Impottant discoveries in anatomy, Bell in 1807 
distinguished between the sensory and the motor 
titfven in the brain. Born in EdinWgh in 1774, hU 
principal appointment was the professorship of 
anatomy and surgery to the London College ot 
Surgeons. 

, April tm. MHuaiM Peter MMer died .—A pro. 
fessor first at Bonn and then at Berlin, Muller has 
been referred to as the founder of modern physiology. 
He extended the knowledge of the mechanism ot 
voice, speech, and hearing and of the properties of the 
lymph, chvle, and blood. Helmholu, Du Bols Rey- 
mond, and Ludwig were among ids pupils. 

Ajrt U, not. dMWi WMard QMm dtod.-Called 
b> Ostwakl the founder of chemical energetics, Gibbs 
enunciated the phase rule and was the first to apply 
the second law of thermodynamics to the exhaustive 
discussion of the relation between chemical, electrical, 
and thermal energy end capacity for external work. 
For thirty years ne was professor of mathematical 
physics In Yale University. 

Aprt M, 1M8. Robert PHirey dM.-Thc com- 
mander for eight* I’ears of H.M.S. Beagle, In which 
Darwin sailed as naturalist, Fitxroy in 1854 became 
the first head of the Meteorological Department of 
the Board of Trade, where he instituted a system of 
steam wramings and dail} w’eather forecasts in 1860-61. 

April «. im. Airtebio JMme Balwd dM.— The 
discoverer In x8a6 of the element bromine, Balard 
held various af^intments at Montpellier, and then 
succeeded Th^nard in the chair of chemistry in the 
Facultv of Sciences in Paris. 

May 1, 17M. Aloxandro Oai Pbwro «od.-In 1751 
Pingre became director of the observatory at St. 
Genevieve in Paris. He travelled abroad to observe 
the transit of Venus of 17^, verified Lacaille’s work 
on eclipses, and wrote on important book on comets. 

May 1, INI. ■Mari •aWbifaM died.— The suc- 
cessor of Argelander at Bonn, Schdnfeld continued 
the great survey of the heavens and formed a cata- 
logue of 13.1,659 stais between a° and 23° south 
declination. 

Mqf ti 181t. Lae w ard a da Viiwl died.— One of the 

most remarkable and versatile geniuses of any age, 
I.eonardo in turn w.ss painter, sculptor, engineer, and 
architect, and studied physics, biolo^, and philo- 
sophy As a rtuin of science he was essentially a fore- 
runner, .nnd anticipated bv centuries developments 
which have but recentU been witness»>d. 

May 4, 1677. laaae Barrow dIed.-Thc first to 
hold the Lucasian chair of mathematics at Cam- 
bridge, Barrow relinquished this post in 1669 in favour 
of his pupil Newton. At the time of his death Barrow 
was Master of Trinity College. 

May 4. IMT. Mvk Baaafay dM.-Benufov was 
the first Englishman to.fUmb Mont Blanc, which he 
did six days after Saussnre. As a scientific inves- 
tigator he made experiments on the form of ships, 
carried out magnetical observations to determine the 
law of diurnal variation, and studied the eclipses of 
Jupiter’s satellites. 

M«y 4, IMS. Karl AagMt Dohm dM.— The father 
of Anton Dohm, the xoc^ist, Karl Dohm was well 
known for his writings on entomology. He was a 
inercbant in Stettin, where he died. 

May 4. im. Mwa Baria Oaltria dM^WelT 
known for his Inventions and his writi^s on seismo- 
logy, Galittin wms professor of physkt in the Academy 
of MMices of Petrogmd. E. C. S. 


SodetieB and Academies. 

London. 

Royal SocMy, April 14.- -Prof. C. S. bheriington, 
president, in the chair.— Prof. K. Oanes, sir K. 
Hadfield, and Dr. H. R. Wolt^ : The influence of 
low temptfatures on the inagnehc properties of alloys 
of iron with nickel and manganese. A series of iron- 
manganese and ironrnickel allovs with a range of 
percentages of manganese and nickel respectively has 
been tested in order to investigate the influenc'e of 
cooline to very low temperatures (liquid hydrogen and 
liquid nelium) on their magnetic properties, especially 
to ascertain w bother the ironr-manganese alloys which 
are non-magnctic at atmospheric temperature become 
magnetic by so doing. Samples are tested quickly 
one after another at a temperature of 20“ K. The 
iron-manganese alloys containing the higher per- 
centages of manganese cannot be made magnetic at 
atmospheric temperature by cooling to the boiling 
point of liquid hydrogen or liquid helium. The exist- 
ence of one magnellc and one non-magnctic, or at 
most slightly magnetic, manganese-iron compound is 
probable, and the non-magnctic properllys of the 
higher manganese-iron alloys may be explained by 
their means— C. N. HlBshriwoM and E. J. Bswsn • 
The influence of physical conditions on the velocity 
of decomposition of, certain crystulline solids. The 
velocity of decomposition by heat of potassium per- 
manganatc and ammonium bichromate. For solids 
the temperature cocflicient of the reaction velocity 
does not allow calculation of a “heat of activation" 
Of “critical increment” of the reacting molecule, 
according to the method of Trautx, Lewis, and others, 
for various physical reasons connected with the pro- 
pagation of the reaction from the surface into the 
interior. The lowering of the velocity of decomposi- 
tion of potassium permanganate in solid solution in 
potassium perchlorate indicates th.it the heat of 
activation of the permanganate is increased by tlw 
physical prixess ot solid mixture. Bj_ equating this 
assumed increase in the hi-ai of .ictivation to the 
observed heal of solid mixture obtained from the 
ralorimctnc measurements of Sommerfeld, approxi- 
mate quantitative agreement is found between the 
fibservc'd rates of decomposition of pot.issiuni p«'r- 
monganate 111 various solid solutions and those (iil- 
rulated.- Prof H Briggs The adsorption of gas by- 
chart ual, silitn, and other substances The method 
of determining the adsorptive cap.icity of a substance 
at Hquid-air tempt r.iture is dcstribcd, .ind results art- 
given of the caisitity and manner of priparation or 
occum-iuc- of thirtv'-six substances. Chart oai and 
silica ate compared, especially as relates to nlliogen 
and hydrogen, to illustrate preferential adsorption; 
the influence of chrmieul cooiposltion on gas adsorp- 
tion is discussed. Fhe eflect of the compressibility 
of the initial layer wlien the density of an a4sorbent 
is determined by the immersion method is considered. 
An evaluation is made of (a) the volurrw of solid 
matter, (6) that of the interstitial space between the 
granules, and (c) that of the internal gaseous space 
for silica and coconut charco.'il The density of the 
nitrogen adsorbed at -190® C. by silica and chnrco.nl 
is emeutatod from experimental data From these 
results it is possible to estimate the error affecting 
the density of charcoal ascertained from water- 
immersion. The conditions affecting adsorption at 
low and high saturation are given. The presence of 
capillaries is not sufficient to account for adsorption. 
Anigh-capacitv idliea may be deactivated, but remain 
porous. Graphite, whlrb has no pores, adsorbs oas 
ot 190® C The evidence leads to the conclusion 
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that deactivated eilica (> vitreous, A vitreous solid, 
like a crystal, is prt^bly a polymer. Activation is 
considered to be the of disrupting the solid 

polymers.— N. K. Adaai: The properties and mole< 
cular structure of thin films of palmitic acid on water. 
Part i. Langmuir’s views have been confirmed and 
extended. Films on water exhibit a resistance to 
lateral compression commencing at asx to-'* sq. cm. 
per molecule, and increases Imearly with reduction 
of area until the force is sufficient to budtie the film. 
Collapse then sets in, and no further increase of force 
is regularly found necessary to diminish the area to 
sero. A metastable condition df increased resistance 
to collapse may occur. The Lompression curves point 
to the resistance being due to repulsion between the 
insoluble molecules, arranged in a single layer on the 
surface, each molecule bdng attract^ to the water 
by its carboxyl group. When collapse of the uni* 
molecular film occurs, the molecules ejected are seen 
to aggregate into fine lines many molecules in thick- 
ness. The observed areas agree with the dimensions 
calculated from molecular volume studies, and the 
compressibility of the films is of the some order as 
for liquids in bulk. The effect of acidity of the water 
on the films may be due to the greater attraction of 
alkaline solutions than acid for carboxyl groups. The 
(fi»ervations indicate that the molecules are immersed 
further in alkaline than in acid solutions, even when 
ailodinity is insufficient to cause complete solution. 
In still more alkaline solutions Immersion becomes 
complete, and the mdecules probably pass from the 
film into aggregates, having the hydrocarbon chains 
in the centre and the carboxyl groups on the surface. 
This structure is suggested for the “ ionic micelle ” 
of soap solutions — E. P Metcalls and B Vsa* 
katssackar: The absorption of light by electrically 
luminescent mercury vapour. Mercury vapour at low 
prassures, rendered luminous hy the ^sage of small 
electric currents, exerts powerful selective absorption 
A list of wave-lengths found to be absorbed is given. 
Photometric observations are recorded on the absorp- 
tion and emission of 5461 A. by columns of mercury 
vapour of different lengths and carrying different cur- 
rents. The relation oetween the ratio (emission/ 
absorption) and the current density is linear. The 
lines 5461 A. and 4359 A. have been reversed so as to 
appear dark lines on the white-light spectrum of a 
carbon arc and of the sun. The reversal of 5461 A. 
has been studied in detail. 

Zaalogical SMlity, April 19.— Sir S F. Harmer, 
vice-president, in the chair.— Mrs. J. Leagdtal; Ob- 
servations on the habits of the snail, C<H:hbtoma 
eebra, var. jtdgurata, and C. uhra, var. obeia, 
Pfeiffer, in confinement.— R. I. Pscsek : The external 
characters and classification of the Procyonidss (rac- 
coons, etc.). — Dr. M. A. SbM; New or llttieJcnown 
reptiles and batrachians from southern Annam (Indo- 


Rsysl M^ssrslsgleal Society, April so — Mr, R. H. 
Hoolwr, president, in the chair. — C. E. P. Brooks; 
The ecolutlon of climate in north-west Europe. Com. 
mencing with the last (Wiirmlan) Glacial j^od, the 
slow* variations of climate in north-west Europe are 
studied in connection with changes in the land and 
sea distribution, and also with possible astronomical 
infiuences. Severat successive “phases " are distin- 
guished : — (i) The close of the Gweial period, 30000- 
18000 B.C. (3) The retreat of the glacitfs, 18000- 
6000 B.C. (3) The oontbental phase, about jooo b.c. 
(4) The maritime phase, about 4000 b.c. {$) The 
forest phase, about 3000 b.c. (6) ulie peat-bog phase, 
about 500 B.C. (7) The recent phase. Charts are 
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drawn to illustrate the prt^able tmteorolo^cal coodL 
tions associated with each of theke phases, and 
especially the gradual development of the present 
system of storm-tracks, the Medltettanean being the 
okfest. The cessation of the peat-bog phaae is shown 
to be contemporaneous wiA a m^ed drop in 
Huntington’s curves of ridnfall In California and 
Bouth-westem Asia. The whole series of changes in 
north-west Europe is compared with the correspond- 
ing post-Glacial series in North America, whidi i» 
shown to be similar in its general lines, but not 
always contemporaneous. Findly, a aection is devoted 
to Pettersson’s astronomical tidal theory, which is 
found to fit in very well with the changes after 
3000 B.C.. but not before.— Lieut. G. C. SIssle ; A brief 
review of the influence of meteorology on navpl war- 
fare. In almost every action fought in the late war 
some reference was made to the state of the weather. 
The last five years have seen new acquisitions to 
naval service, most notably the C.M.B., a naval air 
wing, and such weapons as the smoke screen^ and 
even the possibility of the use of poisonous ^ at 
sea. Analysing the effect of meteorological conditions 
on these new arras, the last two are seen to be con- 
tingent on weather condiuons, and the others are so 
in a large degree. Modern invention has thus not 
overcome the influence of meteoredogy on naval war- 
fare. Its influence can be traced also in the policy 
of ship construction. For example, in a programme 
of shipbuilding the general climatology of the sea 
or ocean forming the probable theatre of war in a 
great measure determines the gun-range at which an 
action win be fought, and, consequently, the amount 
of armour to be allocated under these conditions. 


Paris. 

Aesdessy el Sclsocss, April 4.— M. Georges Lemoine 
in the chair. — ^The president announced the death of 
M. Vallier, correspondant of the Academy.— E. L. 
Rsevisr; A work relatiim to the French fauna. 
Remarks on a memoir on Echinoderms by R. Koehler, 
published by the French Federation of Natural Science. 
— Q. Oeay ; The colculatim of the coma. The calcula- 
tions in a recent note assumed that the aberration on 
the axis of the lens is sero. A, first approximation is 
now given for the case when the aberration is sensible. 
— M. Lagsea ; A new example of striation of a river- 
bed. The Lower Ardiche, between Vallon and Saint- 
Martin, presents striations resembling those of the 
banks of the Yadkin, in North Carolina, described by 
the author in 1913.--G. JaUa : A hinctional differen- 
tial equation analogous to Hadomard’s equation. — A. 
Dsa|sy ; The determnation of functions presenting a 
certain complex character of soivaUlitv.— T. Vara- 
paalss . The theorem of Landau and multiform func- 
tions— F. CsrissB: The series of Dirichlet.— H. 
fledard ■ Observations of the Reid comet made at the 
Observatory of Bordeaux (38.cm. equatorial). The 
apparent positions and the positions of the comparison 
stars are given for March 30 and 31 and April i. The 
comet was about 105 magnitude on March 31.— P. 
Cbefardst; Observations of the Reid comet (1931a) 
made with the coadf equatorial at the Besanpon Ob- 
servatory. Positions given for March 30 And 31 and 
April 1;.— J. aaUbunae: Observations of the Reid 
comet made with the eoudd equatorial at the Observe, 
toiy of Lyons. Positions given for March 38. 30, and 
31. The comet is circular, less than i' In diameter^ 
with a central condensation; magnitude 9*5.— O. E. 
Brailsf : The omnparability of anemometers. A direct 
comparison in the open nlr of eight tvpee of anemo- 
meters, all previously well standanBsed in tite lahttra* 
tory, shosred that unless the inclination of the cosA- 
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plex movcmentk of the air constituting natural wind 
was below 101° the indications of the different instru 
meats were not comparable Instruments of the 
Richard troe give low figures, whilst the other types 
give too high readings— M natars Ihe results of 
some recent trials of a helicopter— P Palatsvi 
Remarks on the preceding communication — M 
Maraga Ihc evolubon of the graphiial method — L 
and E Blech The spark spec^ of iron and cobalt 
in the extreme ultraviolet tables of the «ave 
lengths of lines m the extreme ultra violet arc given 
between the IbniU A>ii845 and 14^6 — A BTgst 
Kaolins clays, and bauxites Variations of volume 
under the action of beat The results with five 
materials are shown in a diagram The changes in 
length of the briquettes were mra ured for each too° 
rise of temperature up to the softening points of the 
materials — M Borist Ihe electrical phenomena 
atcompanymg the displacement of metals — M 
Ehrmoaa An important orogenic movement at the 
commenoement of the Cretaceous period in the Kabylie 
des Babors — J Thsaiet The oceanic circulation and 
the density of sea-water The density is rapidlv deter 
mined by the dipping refractometer and tht use of appro 
pnate tables vaarabsarg The density and refrac 
tive indices of sea water Tables are given showmg 
the relation between the refractive index and density 
of sea water for temperatures between o® C and 
30® C (5® intervals) and for densities ranging from 
1 033 to 1 000 — G KthahsHi Lsrdat Dynamical 

f i togeography of the dunes of the Gulf of Lyons — 
Pavfliard Gymnodimom Jaeudonaehluca This 
rare organism discovered in by G Pouchert and 
again in 1890 was abundant in the Gulf of Lyons in 
1007 It does not appexr to be identical with the 
Gvmnodinium found by Misa M Lebour at Plymouth 
— J PsHtis The brown corpuscles causing the brown 
ing of the vine The brown corpuscles are not the 
cists of a parasite IDebray) or excretaon products 
lala nnd Sauvageau) but result from x transforms 
tion of granular mitochondria — R P s ls ssa Spermato- 
genesis and the exceptional chromosome in Ntuuont 
maculatu^ — A PalBst Rile of the secretions in the 
extricellular destruction of micro organisms m insects 
Rem-irks on a recent communication of MM 
Couvreur and Chiovitch — R Baysox The reduang 
pouer of the organic liquids and tissues of some 
marine animals An aoplicatton of the methylene blue 
reduction method of H Roger — M Wstabsrg and 1 
Esptasw The leuoo-agglutlnincs 
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The Mechanical Principles of the Aeroplane By 
Dr S Brodetsky Pp vii+aya (i ondon J and ^ 
Churchill ) 2JS net 

Mathematical Papers for Admission into the Royal 
Military Academy and the Royal Military College and 
Papers in Elementary Engineermg for Naval Cadet 
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Edited by R M Milne (London Macmillan and 
Co Ltd) lot 6d 

Mutations and Evolution By Dr R Ruggles 
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118 (London Whcldon andWesW Ltd ) 6 t 
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A E M Geddes Pp xx+390+xx plates (London 
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edition bv C B Booth Pp tii+ii6 (London G 
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Physics a Profession 

F ifty years a{fo as Sir J J Thomson 
pointed out m his address at the inaugura 
tion of the Institute of Physics on April 37 there 
could be no profession of physics There were a 
few laboratorieii — the oldest at the Royal In&titu 
tion, founded by Count Rumford, the home of 
Young and Faraday They could be counted almost 
on the fingers of the two hands There were labora- 
tories in Scottish universities Kelvin was at work 
at Glasgow Tait at Edinburgh, Balfour Stewart 
at Manchester Carey Foster was teaching at Urn 
versity College, London, Clifton had built the 
C larendon Laboratory at Oxford, Maxwell had 
pnly recently resigned hia profefsQrahip at King s 
College (he went to Cambridge in 1871) The 
Cavendish Laboratory was being planned the 
seventh Duke of Devonshire had written to the 
Vice Chancellor 


I find in the report recommending 

the establishment of a iMOfessor and demon- 
strator of experimental physics that the building 
and apparatus required for this dqiartment are 
estimate to cost fitool I am desirous to assist 
the University in carrying this recommendation 
into effect and shall accordingly be prepared to 
find the funds required for the building and 
apparatus.” 


id ibr th« feu M *1 1,10/ nduBv* «r 
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Maxwell, in his inaugural lecture said 

Our principal work in the laboratory must 
be to acquaint ourselves with all kmds of scien 
tific methods to compare them and estimate their 
value It will I think be a result worthy of 
our Liiiversity and morelikelv to be accomplished 
here than in any private laboratory if by the free 
and full discussion of the relative value of 
different scientific procedures we succeed in form 
ing a school of scientific criticism and in assistmg 
the development of the doctrine of method 

Physics as a profession by which numbers of 
men would earn a livelihood and at the same time 
revolutionise the daily life of the world by bring 
ing into It knowledge acquired in the laboratory 
and the study never entered Maxwell s thoughts 
Contrast this as Sir Joseph Ihomson did with 
the position at present — a universitv or technical 
school in almost every great town each with its 
well equipped physical laboratory its keen pro 
lessor and its enthusiastic students laboratories 
in all the larger schools with a staff of teachers 
numbering many hundreds 1 ifty years ago 
the army erf phvsicists was small in numbers its 
generals were great men but they had few of the 
rank and file to command To day our leaders in 
physical science have under their direction a host 
of willing privates ready to assist in advancing 
further the boundaries of knowledge and to adapt 
the discoveries of those leaders to the require 
ments of modern life bo it has come about that 
an Institute of Physics was needed the attendance 
at the inaugural meeting on April 27 gave evi 
dence of the need for there is now a profession of 
physics 

Up to the present to quote from the memor- 
andum explaining the objects and methods of the 
institute the physicist has hardly been reettf- 
nised as a membv of one of the professions His 
work will become more and more important in thb 
future both in science and industry, and one of the 
aims of the institute is to accelerate the growth 
of the recognition of his position and value The 
science of chemistry has already secured a belated 
recognition of its value to the nation but there 
has been so far little or no recognition of the 
equally important claims of physics and the 
physicist although the application of physic il 
kimwledge and physical methods is no l^s vital 
to the country 

Both Mr A J Balfour and Sir Jos^h Thomson 
jrfaced physics on a higher pedestal than this 
Mr Balfour pointed out that to give a physical 
explanation of a phenomenon was one of the 
highest aims of scientific Inquiry and Sir Joseph 
reminded us that at Cambridge not many vears 
L 


^ATUm 
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ago chemistry was counted one of the other 
iMraocbes of i^ysics * 

Some of us in the eariy days of the war faced 
very sadly the difficulty of bringing home to some 
of our rulers the value of physics and the services 
physicists could render Five years of trial have 
enforced the lesson, and now it is widely realised 
that in many branches of work the physicist is able 
to give much-needed help , opportunities are open 
to him in widely different direcUons 

It may be useful to consider some of these 
Fifty years ago a few ill-paid teaching posts were 
all to which a physicist could aspire The love of 
discovery, the desire to fathom the secrets of 
Nature, to give a physical explanation, bringing 
iqto their due relation facts apparently disjointed 
and diverse, brought their own reward — a reward 
suffiaent for the few who devoted their hves to 
science And this still remains Much has been 
learned , but Nature still hides many secrets, and 
for the man who can unravel these there is still 
an ample reward But the task of nearly all pro 
fessional physicists must be humbler far They I 
can assist the work of the discoverer by reducing 
the period of suspense which, as Sir Joseph 
Thomson pointed out, will always elapse between 
a great discovery and the full realisation of its 
meaning, they can check some of its con 
sequences, indicate the directions in which it may 
be of service, or carry out supplementary investi- 
gations under the guidance of the discoverer 
himself 

Such would be the work of the young student in 
the umversity laboratory training for his profes 
Sion And the openings in that profession are very 
numerous at present it is hard to find men to fill 
them , the heads of the fighting Services have real 
ised their need of the physicist At Woolwich 
there is a well equipped laboratory employing a 
number of highly skilled men Gunnery has its 
problems which only the trained physicist can 
solve, and calls to its assistance the help of the 
meteorologist and the engineer Sound ranging, 
the methods of protection against aircraft signal- 
ling, the use of wireless telegraphy, the application 
of the petrol engine to transport work and a host 
of other questions, are examples of the need for 
physicists in mihtary work 

Nor IS the Air Service less dependent on the 
physiast Questions which he tdone can solve 
are brought before every meeting of the Aero 
nautical Research Committee and it is only 
lack of funds that prevents a far larger numbtv 
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of physicists from being employed at the National 
Physical laboratory, at Famborough, and at the 
other experimental stations of the Air Mimatry 

In the Naval Service steps have latdy 
taken to orgamse more fully the Scientific 
Se^ices Mr F £ South, the recently appomted 
Admiralty Director of Scientific Resmurch, gave 
some account of these at the Cardiff meeting of 
the British Association last August For certam 
parts of the work it is hoped to utilise the (^)por‘’ 
tunities afforded by the National Physical Labork- 
tory, and an admirable building has been erected 
at Teddington m which work of a strictly con- 
fidential character can be carried on, the Signal 
School at Portsmouth has been reorganised , while 
work on the petrol engine, commenced during 
the war under Sir Dugald Clerk at the Imperial 
College, IS now bemg contmned in a special 
Admiralty laboratory 

Other Government Services, as well as private 
firms and mdividuals, have access to the National 
Physical Laboratory, where, according to the last 
report, well over one hundred scientific assistants 
are employed In the Government service alone 
there is now engaged a large class of professional 
physicists oecupymg permanent posts with reason 
able opportunities for advancement and, in the 
majority of cases, superannuation privileges 

Or, agam, turmng to anotiier class of service, 
many, possibly most, of the Research Associations 
estabhsbed under the Department of Scientific and 
Industrial Research depend on the physicist for 
their investigations, while in almost every large 
industry there is a demand for his work The 
need for an Institute of Physics to care for the 
professional interests oi the large number of men 
who have already embraced the profession and 
of the still larger number who will be required 
so soon as trade revives, and may hope by their 
work to advance the date of its revival and to 
accelerate its progress, u amply proved The 
object of the institute will be to promote the 
efficiency and usefulness its members by setting 
up a high standard of professional and general 
education and knowledge, and by compellu^ the 
observance of strict rules of personal conduct as 
a condition of membership , an associatiim of men 
who, in Mr Balfour’s words, by the growth of 
science and mvention would give comfort and 
leisure where at present discomfort and labour 
were the only* means of producing an artKle," 
and by their example would teach our people how 
to use their leisure 
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Polar Exploration 

Tht Ijondt of StUnco A History of Arctic and 
Antarctic Exploration By Sir Clementa R 
Maritham xii + 539 (Cambridge At the 
Umversity Press, xgat ) 45s net 

I T IS impossible to bear in mind, while reading 
this book, that It IS the posthumous work of 
an octogenarian To those who knew the author 
10 the great days of Antarctic propaganda twenty 
five years ago, these enthusiastic appreciations of 
old explorers bring back the very tones of the 
eager living voice No man ever did more to make 
the glories of the past hve again in the exploits 
of his own day, and Sir Clements Markham will 
always be remembered as a potent force in ex 
ploration and an inspiring historian He was a 
t%ro worshipper whose incense has imparted an 
undying cbann to the memory of the ^izabethan 
adventurers and to the officers of the Tranklin 
seardi He was a stimulating guide to the young 
explorers whom he sent out to the Antarctic, and 
be supported the men of his choice through thick 
and thin, rewarding them while living and 
honouring them when dead 

If this beautifully named and stately volume on 
“The Lands of Silence were intended merely as 
a popular series of impressions and appreciations, 
we could only praise it as the most moving of all 
the romances of discovery But it claims to be a 
history , it is written by the one man whose active 
life embraced sixty years of experience in polar 
voyages , it is edit^ by Dr F F H GuiUemard 
whose brilliant studies in historical geography arc 
unrivalled for conscientious completeness, and it 
IS published by the Cambridge University Press 
Even so, we would hesitate to look critically into 
the work of a very old man m his last year of life 
if the book had shown any signs of senile weak 
ness The remarkable fact is that it does not 
The manner is the manner of Sir Clements Mark 
ham m his prime, the opinions are those that he 
always held and gloried in proclaiming and we 
feel that readers of a new generation should be 
warned that in many cases the opinions of the 
author are not shared by the ma]ont> of polar 
students 

At the outset the polar regions are defined as 
extending from the Poles to about 70® latitude, 
and the sub Arctic and sub Antarctic from 70* to 
60® This would exclude a large part of Green 
land from the Arctic regions and remove South 
Georgia and the Sandwich group from the sub 
Antarctic zone, but as no subsequent attention is 
paid to the definitions they do not m any wav 
limit the scope of the book, ttrhidi practically 
treats of all explorations into icy seas 
HO a688, vot 107] 


While Su- Clements Markham deprecates mere 
record breaking attempts to reach the Poles* and 
la>s some stress on the importance of studying 
oceanography meteorology, geoli^, and natural 
history in polar areas, he insists strongly that 
the real use of polar discovery is as a nursery for 
seamen, and ns an opportunity for naval officers to 
win distinction in time of peace Hence his sym 
pnthies go out most spontaneously to those ex 
plorers who face difficult conditions without the 
aid of animal or mechanical transport Polar re 
search as distinct from exploration mikes a less 
strong appeil and the iccount of the great inter 
national circumpolar investigations of i88s is 
cold and incomplete No mention is made of the 
Antarctic scries of stations which was as ira 
portant a part of the main scheme as the Arctic 
series The indifference to scientific work and 
workers is often apparent sometimes in curious 
wavs While copious biographical details are 
given even of the most junior naval officers m 
every British expedition, Sir Douglas Mawson is 
almost the only British man of science so treated 
In many cases the Christian names of men of 
science are not mentioned and often not even 
their initials, so that identification is not always 
easy even with the aid of the mdex The latter 
does distinguish Bruce, Mr ’ from Bruce, 
Commander Wilfnd but less than justice is done 
to Dr W S Bruce in the text, which is sadly 
restrained as to the work of the Scotia The 
scientific staff of the Scottish expedition is barely 
referred to, and Mr R C Mossman who estab 
lished the most southerly meteorological station in 
the world and kept it going for several years, is 
not mentioned at all The expeditions of Capt 
Scott are allowed to throw a shadow over those of 
all other Antarctic explorers 
The committee of the Royal Society which co 
operated with that of the Royal Geographical 
SiKicty m planning the Discovery expedition, was 
not suffered gladly by Sir Clements, who says 
\et there was long and tedious opposition from 
joint committees, special committees, and sub 
committees, and all the complicated apparatus 
which our junction with the Rojal Society in 
volved harder to force a way through than the 
most unpenetrable of ice packs * (p 448) The 
description of the circumstances which led to the 
selection of the leader and other members of the 
expedition is suggestive reading when coupled 
with the note on a chief of the saentific staff 
who perhaps fortunately, did not go out 
(pp 447 453) A useful chronological sup 

{dement containing several names not men 
honed in the text, and an excellent bibhogra|diy 
by, Mr Edwmrd Heawnod correct some of the 
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{«be perapeetives created by the very irregular 
treatment of differ^ expeditione 

In dealing with the northern journeys of Admiral 
Peary, Sir Clemeats Markham takes a strongly 
adverse view of the ability of that explorer to fix 
his latitude near the Pole (not to put the case too 
high)^ and m this be differs from the considered 
judgment of the Royal Geographical Sooety, 
which, after testing the observations, presented 
Peary with its gold medal, the highest possible 
mark of confidence in his abihty and integrity 
The statement on p sap as to Kane s description 
of the Arctic Highlanders being the best ignores 
the exhaustive anthropometric work of Peary and 
his comrades during their years of residence with 
the tribe At the other end of the earth Borch 
grevink is also treated with scant sympathy, and no 
stress is laid on the fact that he was the first to 
face the unknown conditions of a winter on Ant 
arctic land, nor is the great discovery of his ex 
pedition, that the Ice Barrier of Ross bad retreated 
many miles smce it was first seen, even mentioned , 
but that discovery is actually credited to Scott s 
expedition (c/ pp 433 and 457) 

An obvious oversight in reading the second 
voyage of Captain Cook has led Sir Clements to 
credit that great navigator with having been the 
first to see the continental land of Antarctica when 
at his extreme south position, 10' S in the 
Pacific Cook, however, distinctly states that he 
saw no land on that occasion He believed in the 
existence of an Antarctic contment on theoretical 
grounds, and said that it is probable we have 
seen part of it, referring undoubtedly to his dis 
oovery of Sandwich Land south-east of his Isle of 
Georgia, but the insularity of that land was shown 
by BeUingshausen, to whom, or to Wilkes, or to 
Dumont D UrviUe is due such credit as a first 
glimpse may convey As Sir Clements left those 
parts incomplete. Dr GuiUemard gives a 
fairly proporUoned description of the work of 
Roald Amundsen in the North west Passage and 
at the South Pole and also of Sir Lmest Shackle 
ton s first expedition The history stops short of 
Sir Ernest Shackleton s great adventure in the 
Endurance, which, however is noted in the 
chronology 

As to future work. Sir Clements Markham mdi 
cates that Antarctic advance can be made most 
easily along coasts which face the east This is 
undoubtedly true m the case of Victoria Land, but 
we cannot agree with the view that it is so m 
Graham Land, where the western side has always 
been found more accessible than the eastern The 
lead of an eaiS facmg coast is not a sufiBcient 
guide for explorers, and we hold to the view that 
the next Antarctic expedition should be an effort 
NO a688, VOL 107] 


to circumnavigate Antarctica, foUowing the coast 
westward from Queen Maty Land to Coats Land, 
and from the west side of Graham Land to King 
Edward Land 

Hugh Robbxt Mill 


Marine Deposits 

Geologte des Meereibodens By Prof K Andrfie. 
Band u Dte Bodenbetchaffenhett und nuMarw 
Matenahen am Meeresboden Pp xx + fiSp-f 7 
Tafeln (Leipng Gebruder Bomtraeger, igao ) 
9a marks 

T he geology of the sea floor is geology m the 
making, since the most important and signi- 
ficant sedunentary rocks were laid down in the sea 
The study of these deposits received a great 
impulse on the discovery by the ChaBenger Ex- 
pedition of the unexpected contrast between the 
margmal and deep-sea formations , and the mono- 
graph by Murray and Renard on the deep-sea 
deposits ranks as one of the most epoch-making 
of the ChaBenger reports Since its appearance 
the hterature on the subject has been voluitunout 
and IS unusually scattered, for the processes of 
manne sedimentation involve large parts of 
oceanography, physical geography, and geology, 
and, in addition to the literature of those scie&ces, 
essenbal data are contained in he serials of 
applied science and in fugitive newspaper reports 
The geology of modern marine deposits 
has now been resurveyed by Prof Andrde m 
a summary of current knowledge of the 
subject, which this volume completes by a 
detailed description of marine deposits and 
by a short account of their economic pro- 
ducts The work is the more convenient for 
reference as it follows the ordinarily accepted 
hnes of treatment The first sections deal with 
marine sedimentation, including the study of Wave 
action and shore deposits, coastal transport, and 
the mmeralogical and onramc structure of shore 
sands, mud, coral reefs and serpula atolls The 
salt b^s thrown down by the evaporation of sea- 
water are grouped as the Halmyrogene products, 
adopting Krummel s term In this section of the 
book Prof Andr^ discusses, among other prob- 
lems, those of coral reefs, and he maintams that 
recent investigations and the borings at Funafuti 
have brilliantly and firmly established Darwm’s 
theory of the origin of coral islands Passing to 
the coastal shelf, he describes its deposits, ai^ 
summarises modem evidence as to the d^itb m 
current action, he accepts it, on the evidence of 
the exposure eff hard rocks, which he explams ap 
swept clear of mod, at depths of more, than 5990 lU 
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Stack biire rock Mrfaces, however, have alio been 
eKplained as due to recent subsidence or sub- 
taarine eruptions, and are not alone conclusive 
evidence of deep-sea currents. The wide dis- 
tribution of land material at sea by the wind is 
iUustrated by a map of the tropical Atlantic 
showing the areas reached by African dust. 

The deposits next outside the continental shelf 
are classified by Prof. Andrde as the llemipelagtc 
group, a term introduced by Krummel, of which 
among the most interesting are the glauconites. 
The Eupclagic, the typical oceanic deposits, 
include the true oozes, for which the author con- 
veniently accepts the term Sclilamm, although it 
has been used by Walther and Penck as the equi- 
valent of mud. It would be an advantage if 
German authorities adopted the author’s nomen- 
clature. The account ot the abyssal oozes is 
especially full and mstructive. Prof. Andrie 
discusses various attempts to estimate geo- 
logical time by the accumulation of the deep-sea 
deposits; but comparison of the rapid rate indi- 
cated, according to Murray, by the covering of 
cables, with the extremely slow rates claimed by 
Lohmann, justifies the author’s conclusion that the 
materials are still too scanty and contradictory to 
yield trustworthy conclusions. 

The last sections of the book deal with the 
stratigraphy of the younger marine deposits and 
with the quantity of radium in the sediments. An 
account is given of the geographical distribution 
of the various deposits in the different oceans, 
which is illustrated by an excellent map. The 
final chapter on the useful materials found on the 
sea-floor is the most scanty and least satisfying; 
marine placers, for example, are dismissed in a 
short paragraph. In connection with these deposits, 
the author remarks, regarding the much dis- 
cussed question of the occurrence of gold in sea- 
water, that its presence has not yet been proved ; 
he considers that the belief in gold as a constitu- 
ent of sea-water rests on gold introduced in tbe 
reagents. This conclusion is, however, difficult to 
reconcile with the blank results obtained by Prof. 
Liversidge in the test analyses of pure water con- 
ducted at the sane time as those of his samples 
of sea-waters. J. W. Gregory. 

Study of Plants in the Field. 

Tbs Outdoor Botanist. By A. R. Horwood. 
Pp. 384+sofflates. (London : T. Fisher Unwin, 
lid., 19SO.) iBs. net. 

r B snb-title of this work, “A Simple Manual 
for tbe Study of British Plants in the 
Field,” indicates tbe main purpose of the author, 
who dedicates tiie book to die veteran field- 
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botanist, Or. G. Claridge Druce. Tb achieve a 
knowlec^e of the living plant, he says, let tbe 
botanist take to the field— f.s. be an outdoor 
botanist. As it is necessary "at the outset to 
make collections," the first chapter is devoted to 
methods of collecting and preserving plants, and 
he gives many useful hints to beginners. The 
several types of collections which may be made 
to illustrate particular aspects of the subject arc 
also indicated. 

Following this introduction is a long chapter 
— occupying more than a third of the volume — 
on ecology, “the study of the homes of plants, 
their mode of occurrence in the field, and thi 
factors of their environment.” Certainly here is 
an opportunity for the British outdoor botanist; 
but a perusal of the pages shows that the author 
has forgotten his original purpose, judging from 
the frequent references to exotic vegetation- - 
e.g. mangrove swamps, desert plants in Asia and 
Africa, palms and wind witches, and others rang- 
ing from the Dead Sea and the Alps to the Bad- 
lands of North America. The sources of informa- 
tion here are too obvious for this to be the result 
of “study in the field,” but rather what the 
author calls "armchair work”; no attempt is 
made to relate it to British ecology. The subject- 
matter is confused and rendered difficult for a be- 
ginner to appreciate by the absence of proper sub- 
ject classification and sub-headings, and tbe whole 
reads like a collection of brief statements on plant 
habitats and communities. Misleading and con- 
tradictory statements are frequent — e.g. on p. 84* 
and again on p. 103, we are told that "the initial 
stage of a large proportion of the vegetation of 
the country is woodland.” P. 91 : “A wood asso- 
ciation on a dry soil is a damp oakwood associa- 
tion.” On p. 103 it becomes a “dry oakwood,” 
and a "damp oakwood ” is the typical woodland 
on “clay and loam.” P. 74 : "There is a pressure 
exerted by the atmosphere which increases with 
altitude.” P. 76: "In a variety of ways tempera- 
ture affects plants. It does not vary like the 
water supply ” ; and on the same page : “ In peaty 
soils the water is inaccessible to plants, so they 
are xerophytic.” 

The author is on rather safer ground in the next 
chapter, on “Field Botany and Survey Work,” 
and in a discursive way gives some sound advice 
on note-taking and sketching, and on avoiding 
work on too wide a field, advi4% which the author 
himself evidently finds a difficulty in following. 
Plans are given illuatrating his “ field to field ” 
work, and he explains the use of squares, grids, 
and transects. Chapters follow on “Botany and 
Scenery," "Phenoit^,” and “Nature Diaries," 
conduding with “Hints to the Teacher.” There 
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If alto a glottary which, like mucji of the work, 
needs revision — « g “palisade tissue" is defined 
as the water-conducting r^ion of plant stems,” 
and “chloroplasts " as “chlorophyll cells ” With 
one of his dicta we heartily agree ‘ Since ecoli^ 
and physiology are really complementary, neither 
can be adequately studied without the other " The 
volume mcludes a number of illustrations from 
photographs, many of which are exceedmgly good 
and very well reproduced 

An Historical Cataloffue of Soence. 
"BibUotheca Chtmtco mathematica Compiled and 
annotated by H Z and H C S Vol i 
Pp XU +428-1- plates Vol 11 Pp 535 + plates 
(I ondon Henry Sotheran and Co , 1921 ) 
3I 3» net 

T HL mental stimulhs to be gained by the study 
of the historical development of science is 
of much greater value than is sometimes sup- 
posed He who follows, from the first vague 
begmnings, the efforts of many workers in various 
lands, leading at length to some great discovery 
whether of practical or of theoretical significance 
will be apt to ask himself the question Could 
not I also do something to help forward human 
knowledge 1* 

In this sale catalogue of more than 17 000 books 
on mathematics astronomy, physics, chemistry 
engineering, meteorology, and allied subjects 
there is ample opportunity for anyone to pick out 
books relating to his own special department The 
search is rendered easy by a subject mdex 
The volumes comprise two catalogues arranged 
according to authors’ names, together with a sup 
plement, and give the date of publication and 
present price of each book The whole work is due 
to Hemrich Zeitlinger, of Linz, and it is said to 
contaui nearly all the standard works on the sub 
jects catalogued and most of the earlier works of 
historical importance 

The most striking features of the catalogue are 
the fasanating illustrations They are prepared 
by a photographic process and give excellent 
facsunile representations of title pages, wood 
cuts, diagrams, and letterpress taken from more 
than one hundred books celebrated either for their 
quaintness or for having announced new dis 
coveries of far reaching importance Thus there 
IS a reproduction, on a reduced scale, of Galileo s 
famous proposition that a body startmg from rest 
under uniform acceleration moves distances pro 
portional to Ae square of the tune This is 
photographed from the first edition of his Dis 
corsi e Dimostrazioni Matematichi,” pubhshed at 
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Leyden m 1638 Another facsimile n take« 
Huygens s ' Traits de la Lumifire," published m 
1690, in which he deduced the equality of the 
angles of incidence and reflection from the wave 
theory of light There are also beautiful repro- 
ductions from Keplers ‘Dioptrice,’ pubhshed in 
611 The selected pages discuss the refraction 
of light and the formation of images by convex 
lenses 

Some pages from De Beghinselen der 
Weeghconst, by Simon Stevinus of Bruges, 
published in 1586, contaui propositions on the 
inclined plane (triangle of forces), levers, and laws 
of floating bodies Among other curious illustra 
tions we find an early velocipede from a book by 
Ovenden dated 1774, and an early railway tram, 
in which stage coaches, complete with driver, 
guard with coach horn and luggage on the roof, 
are bemg drawn by a quaint locomotive with a 
single rope 

Another illustration shows a very early electric 
telegraph devised in 1816 by Sir Francis Ronalds 
The invention was offered to the Admiralty, but 
Sir Francis was officially answered that now the 
French War was over, telegraphs of any kind were 
totally unnecessary, and that no otner method of 
signalling than the semaphore then in use would 
be adopted 

From Mathematical! Magick by Bishop 
Wilkins (1648), are given some illustrations 
of perpetual motion As it is obvious that the 
machines could not work we wonder whether the 
Bishop, who was the first secretary to the Royal 
Society ever tried the expenments * 

These few examples will show that the illustra 
tions are mainly selected to show great discoveries 
in their early stages 

Maps and Map-reading 

(1) Topographic Maps and Sketch Mapping By 
Prof J K Finch Pp xi+175 (New York 
John Wiley and Sons, Inc , London Chapman 
and Hall Ltd , 1920 ) 135 6d net 

(2) Ordnance Survey Maps Thetr Meamng and 
Use With Descriptions of Typical i in 
Sheets By Dr Marion I Newbigm Second 
edition Pp 128 (Edmburgh W and A K 
Johnston, Ltd , London Maemdian and Co 
Ltd , 1920 ) 25 net 

(3) Notes on Geological Map-reading By A 
Harker Pp 64 (Cambrid^ W Heffer and 
Sons, Ltd , 1920 ) 35 6d net 

(i) A S the author states m his preface, this 
book was the outcome of the demand for 
instruction m map rradmg and field sketching 
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brought about by the war, and it 19 one of many 
owing their appearance to the <iame cause 

Part 1 deals with map reading, and the surveys 
of the United States, France, and Britain are 
represented in the maps used as illustrations con- 
tours and elevations, direction, scale, sections and 
prohles, slopes, visibility problems, and grids are 
auocessively deidt with Part 11 is concerned with 
the methods of making sketch maps and field 
sketches The instructions for both the making 
•and interpretation of maps are clear and concise, 
and there is a useful appendix giving a desenptiNe 
list of the principal topographic maps of the 
world 

(a) Miss Newbigin has produced a very read- 
able and suggestive little volume 1 ollow ing a 
general introduction indicating the difiiculUes 
which the umnitiated may encounter when con 
fronted with the problem of eliciting desired in 
formation from an Ordnance map and indicating 
the many and varied uses to which such a map 
may be put by those properly instructed in its 
mysteries, the author devotes a chapter to methods 
of studying the maps with and without extraneous 
aids, such as photographs Curiously enough, no 
mention is made of the possible use of photo* 
graphs taken from the air in connection with the 
study of Ordnance maps, though the fact that such 
photographs are not, as yet, generally available 
may account for the omission 

The mam part of the book is made up of de 
-scriptions of selected sheets of the i*in survey 
of Britain, and these are well worked out and of 
much interest as showing the very varied deduc 
tions which may be made from the study of a 
•detailed map 

Much IS said of the geological structure of the 
<x>untry, but it is to be feared that, in the absence 
of geological training on the part of the student, 
and in too manv cases on the part of the teacher 
also, any geological deductions made merely from 
a study of the configuration of the ground as 
depicted m the Ordnance maps will be of but little 
value, and, if rehed upon, may give rise to 
•erroneous impressions Even m the case of 
Pleistocene geology the reviewer knows only too 
well that deductions with regard to details of 
glacial geology drawn from a study of contours 
have frequently to be abandoned when the matter 
IS studied in the field , and though such deductions 
may be useful m the formation of tentative hypo 
theses by the investigator, they would seem to be 
somewhat dangerous tools to place in the hands 
of the novice 

(3) The methods advocated by Mr Harker, 
though not new, are develq}^ to an unusual 
NO 2688, VOL 107] 


extent, and many apphcations of great interest are 
elaborated He shows that, by the reduction of 
both the slope of the ground and the dip of the 
strata to * gradients, ' it is possible to gain much 
information with regard to the thickness of beds 
or formations and the general structure of an 
area depicted upon a map without the use of the 
protractor 

The surface gradient is determined m the usual 
way by measuring the distances between contour 
lines and that of the stratum under consideration 
by determining the strike by joining points of 
equal altitude on the outcrop, and then drawing 
parallel strike lines through points where the out* 
crop irosses successive contour lines These 
strike lines will be separated by the same vertical 
interval is the contour lines and the stratum- 
gradient obtained by measuring the distance be 
tween contiguous strike lines 

The methods are illustrated by a number of 
interesting and varied examples on a scale of 
6 m to a mile, and for maps on this scale with 
numerous contour lines they are readily apphe 
able, but in the case of smaller scales, such as 
the i-in maps most generally m use in this 
country, much difBculty would attend their use, 
while in the absence of contour lines they are, of 
course, inapplicable 

The diagrams are good and clear, but in some 
of these, and also in parts of the letterpress, 
lucidity has been to some extent sacrificed to 
the exigencies of space Thus in paragraph 23 
and the accompanying Fig 18, in which the 
reader is for the first time introduced to an * un 
conformable sequence " the unconformity is com- 
pheated by overlap ’ 

As an aid to teachers or in the hands of senior 
students or engineers, the methods advocated 
should prove highly instructive, but the reviewer 
feels that they do not form an adequate substitute 
for those more generally in use and would not be 
readily grasped by the iverage junior student 


Our Bookshelf. 

Zoology An Elementary Text book By Sir A. E 
Shipley and Prof E W MacBride Fourth 
edition (CambDdge Zoological &rtes ) 
Pp XX + 752 (Cambridge At the University 
Press 1920 ) 20s net 

I ivx years have passed since the third edition of 
this now well known text book iqipeared, and the 
authors have taken advantage of the opportumty 
offered by the call for a new edition to place at 
their readers disposal some facts and inferences 
due to certam recent researches Thus, in the 
account of Amoeba, Jennings’s view that the 
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cmtore'* movements ere due to contractiUty ol 
the ectoplasm u followed (in one instanoe, on 
p 17, ^ere dus matter is discussed, endo- 
plasm ” seems to have been printed by mistake) 
Turning to the chapters on Vertebrata, it will be 
found that Ridewood s researdies on the develop 
ment of vertebrae have been utilised these, as is 
pomted out in the preface, ‘ have narrowed the 
gap between the so called arco centra and chorda 
centra ” 

It IS somewhat surprising to find that the paired 
serial excretory tubes of the Penpatids are still 
described as ccrlomiducts in spite of Miss Glen’s 
recent demonstration (carried out under Prof 
MacBride a auspices) that they are true nephndia 
This discovery renders the retention of the group 
in a class Antennata ’’ which includes also MiUt 
pedes, Centipedes, and Insects, the more un 
natural 

As one turns over again the pages of this 
volume the clearness of the descriptions and the 
excellence of moat of the 360 illuatrations afford 
renewed pleasure In a future edition some of 
the representations of insects might be replaced 
with advantage, no entomolomst would re^g 
niae the figure that does duty for a tsetse fly 
G H C 

Marine Engineering (A 1 ext Book ) By 

Engineer Capt A E Tompkins Fifth edition, 

entirely revi^ Pp xi + ^ (London Mac 

miUan and Co Ltd , 1931 ) 36s net 
The fourth edition of this work was published m 
1914 a few weeks before the outbreak of the war, 
and was reviewed in our columns in beptember of 
that year Owing to the great advancement in 
marine engineering which has smee taken place 
a large part of the book has been rewritten, and 
the remainder thoroughly revised We are 
specially glad to notice that room has been 
found for a fuller consideration of mercantile prac 
tice, since this will have the effect of bringing the 
merits of the volume before a greatly enlarged 
class of readers The section on turbines now 
covers three chapters, and includes an adequate 
discussion of geared turbines and auxiliaries Ihe 
latest systems of oil firing are included, and the 
section on internal combustion engines has been 
enlarged, and embraces both submanne and mer 
cantile engines 

The labour of revising a comprehensive treatise 
such as the volume before us must have been very 
great especially when one remembers that the 
author was on war service supervising repairs 
both at home and in Italy the experience he 
gained during those years is embodied in the 
volume and adds greatly to its value The book 
IS primarily intended for sea going engineers, and 
therefore contains nothing in the way of mathe 
matical fireworics Sufficient of the ^eory is in 
eluded to enable the reader to understand clearly 
the principles upderlymg tiie working of the 
machinery which the marine engineer is called 
upon to handle The bode contams a very large 
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number of adnurable drawings, and these, to' 
getber with the dear descriptmos, render the 
volume of value to all connect^ with marine en 
gineering There is also a large collection of 
examinabon questions at the end of the volume, 
numerical answers are appended to these The 
impression given by the volume, however, is that 
It IS not a cram book for examinations, but a care 
iuUy thought out scheme which will add greatly 
to toe knowledge of the engineer 

An Introduction to Technical Electricity By 
S G Starling Pp xii+181 (London Mac 
millan and Co 1 td , 1931 ) 35 6d 
This little work is one of a senes designed for use 
in continuation classes and central schools to form 
the first stage m specialisation in the direction of 
electro-technics, and necessarily treats the subject 
in an elementary way intermediate between toe 
scientific and toe practical With the exception 
of a bnef mention of the transformer only con 
i tinuous currents are dealt with, and only toe very 
simplest mathematics are required The concep 
i tion of toe electric current is very suitably intro 
duced by simple experiments with dry ceUs and 
commendable features of toe method by which toe 
subject is developed include toe leading up to toe 
permanent magnet through the electro magnet, 
and making the student familiar with the effects of 
a current before he is bothered about details as to 
its production On the whole, however, we should 
have liked to see a little more continuity of idea 
in the treatment Practical applications are kept 
well in view all through, and, in spite of a few 
minor inaccuracies of engineering detail, form 
adequate illustrations of the principles Lamps 
and Ughting motors and dynamos, and the tele 
phone are briefly explained, and, as might be ex 
pected electrostatics do not come withm the pur- 
view of toe treatment 

Set of Cards for Teaching Chemical Formulae and 
Equations Devised by Mrs M Partington 
(London Baird and Tatlock I td , n d ) is ^d 
This is a set of cardboard pieces printed with toe 
symbols of elements and common radicles, and 
graduated in size according to predominant 
valency, positive radicles are blue, negative are 
pink The formula are made up by placing the 
appropriate elements or radicles side by side It 
IS at once evident that ferrous phosphate is 
Fe({PO()t, and ferric phosphate FeP04, while such 
combmabons as CaCl or NaCl^ appear wrong at 
once The idea, so far as it goes, is ingenious, 
and a great deal of facility in wnbng formula 
may be gained by an exercise more like play than 
work, moreover, the method cannot foster the 
misconcepboo of rigid bonds It is suggested that 
the pieces can be used to make constitutional 
formuUs — sulpburyl chloride and sulphuric acid 
are given as examples It is evident, however, 
that before pupils ^t to the stage of considering 
the relation these compounds, toe device should 
have served ita purpose 
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Letters to the Editor. 

|rk« SUtoT dot! not MoU Mnutis rtspontliU tot epMont 
•mptniHt by Mt eortffponinOt Krtthtr con M tmdtrtaht to 
f«tiu« or to cormponi with tho wrtUrt of tofecUd mtnn 
torifttf inUndod tor tk<s or any other port of VKtvnn No 
nonet it toben o/ oiiotivDwms eommnnIeoUoni ] 

A OMpwtoM of BritM OBd OomHui VoIhmMo 


Thx manufacture of volumetric glaacware was 
practically nQn*exHtent In this country prior to the 
war Durum and since the war it has been developed 
on an extensive scale Unfortunately miny users of 
volumetric apparatus believe that the anurary if 
British apparatus is inferior to that of German origin 
From oui experience at the National Physical Labora 
tory we are in a position to know that apparatus 
of British manufacture which has passed our tests is 
at least as good as any similar standard apparatus of 
German origin It appeared to be a matter of some 
interest however to ascertain the degree of sccuracv 
of ordtn iry grade volumetric ap^atus Con 
sequently m November last samples of glissware 
were obtained from seven different London firms 


Ordmary commercial grade apparatus waa asked lor 
and the purchases were made by a third party, tka 
firms being quite unaware that the apparatus was 
ultimately dratined tobe tested at the National Physical 
Laboratory The results obtamed In the tests on this 
tpparatus are given below The results marked * 
relate to apparatus bearing the trade mark of one 
or other of the British manufacturers who regularly 
submit apparatus to the National Physical Labwatory 
for test The results marked t refer to two flaslu 
which also bore the trade-mark of a British firm 
The remaining results for the November purchase 
relate to apparatus which had no trade mark This 
was probably mainly British but some of it possibly 
of German origin 

In March last purchases were made in a similar 
manner but it was stipulated that the apparatus must 
be of German minufacture Of about half a dosen 
firms visited only two would undertake to supply 
apparatus of German origin The results for the 
apparatus obtained from these two firms are given 
below along with the results for the apparatus pur 
chased previously 
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The teaulU nuriced *. •« those which relate to 
iqiparatus bearing well-known British trade marks, 
are very satisfactory Of the twenty pieces of 
apparatus thus marled only five have caMdty errors 
in excess of the Class B luniU, and of these four 
have errors but slightly in excess of the Class B 
liimu, the only really unsatisfactory piece of apparatus 
bcuig the 10 c c pipette m error by +0065 c c 

The results for the German apparatus clearly show 
that such apparatus cannot be actrated on trust, as 
nuny users aniear to imagine For example, the 
50 c c German pipettes include a number which have 
excessive errors and delivery times so short as to 
render them likely to give inconsistent results The 
ordinary grade German atparatus has no claim to 
superuir accuracy as compared with ordinary grade 
Bntish apparatus 

The results obtamed mdicate that where accuracy 
IS of importance apparatus should be tested before 
use, and that in cases where untested apparatus is to 
bo used the safest procedure is to obtain apparatus 
beanng the trademark of British firms which make a 
fMture of sui^lying appvatus marked by the National 
Physical Labwatory Their experience in the menu 
facture of such apparatus is clearly reflected in the in- 
creased accuracy of their ordinarv output as compared 
with apparatus not beanng their trade-marks 
J E Pravbl, 

Director 

The National Physical Laboratory Apnl 16 


YMMg's latarfirwiM ■x p srla n m. 

In connection with Dr Houstoun’s letter on this 
subject in Naturb of April sfl, I may direct attention 
to a note by my father On a Simple Interference 
Arrangement (British Association Report, pp 
1893, Collected Works, vol iv , p 7^ The 
arrangement desenbed is a tube with a single dit at 
one end and a double sht at the other The double 
Silt IS ruled on silvered glass, and is much closer 
than Dr Houstoun describea— about i/io mm , as 
nearly as I can estimate without pulling the apparatus 
to pieces The sht at the other eM » about o-^ mm , 
and the length of the tube about 31 cm The ap- 
paratus as ongtnaUy described was intended to be 
used with the douUe sht placed close to the eye and 
the tube directed to a source of light sudi as a 
gas flame or the iky Interfbrence bands are then 
wen seen 

About two years before my father’s death I remem- 
ber asking him whether he bad ever seen Young’s 
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experiment tried He replied in the negative, and 
suggested trying it It was during a vacation, and I 
had leisure to no so In looking round for the neces- 
sary appliances it occurred to me that the simple 
mterference arrangement ” was just what was 
wanted I jdaoed it m a hole in the shutter of a 
dark room, with a heliostat outside, so that the single 
slit was backed by the reflected unage of the sun 
No lenses were used The mterference bands were 
then admirably seen on a card held, so Air as I 
remember 3 ft or 3 ft away from the double sht 
My father remarked that be did not remember to 
have seen interference bands projected so well before 
with any arrangement 

It will be noticed that this use of the apparatus is 
not materially different m pnnaple from uM ongmal 
subjective use To pass from the one arrangement to 
the other we have only to subsutute the card screen 
for the retina and to increase the focal length of 
the lent of the eye without limit, at the same time 
removing the Mreen to a great distance 

Ratluok 

Terling Place, Witham, Essex April 39 


An AddKiM to the BrHWi Pm 

{Rhyncliod$mus Scharffi) 


Onb of my students, Mr G D Morison, has brought 
me a very mteresting Planarian worm which m 
found this morning under rotten wood in a coal-shed 
in a garden at Chiswick This is die fourth spcci 
men which he has found m the tame place, where 
they were associated with slugs, upon which they 
may have been feeding The other three specunens 
were found a week ago A living sjiecimen was 
measured up to 6 cm in length when crawling In 
this condition the worm is very slender, when con- 
tracted It IS naturally a good deal thicker and exhibits 
a transverse wrinkling The colour in life is usually 
bright yellow, without pattern, but vinth a dusky 
anterior tip beanng the two small eyes close to the 
extremity Mr Monson tells me, however, that one 
specimen was salmon-pink 
The specimen submitted to me (alive) agrees ve^ 
closely with von Graff’s description and figures of his 
Rhyfuhodtpnu Sehar^ and I have no hesitation m 
identifying it with that species, which was first dis- 
covered in 1894 in 9 Dublin garden, and has not, so 
far as 1 am aware been recorded since Von Graff 


at first suj^iosed that the species had been introduced 
from the tropics but afterwards adopted Dr Scharff’s 
view that it is indigenous to Ireland It is hard to 
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•ay which of the two v!m ia ■upported by the dis- 
covery of the tame spedet in London Mr Monton 
asturet me that no plants have been introduced into 
hit garden for at least three years Probably the 
worm will be found in other parts of London and 
It would be north while to search carefully for !t 
at Kew 

It will be remembered that another land Planarian 
Placocephalus (Stpoiium) kewense was first found at 
Kew and is admittedly exotic, having sime been 
found in many parts of the world, especially in the 
neighbourhood of botanic gardens being distributed, 
doubtless with plants There is however, one un 
doubtedly indigenous British land Plan man Rhyncho 
dimus terrestrts which differs from R Scharfji In its 
grey colour and much smaller sixe This worm is rarelv 
met with unless carefully sctrched for, and it is quite 
possible that R ’icharffi -ilso will y<t be found in 
situations less open to suspicion than Dublin and 
Lemdon gardens I hope thit the publication of this 
letter may lend to such a discover) 

Arthur Dbndv 

/oologicnl Dipsrtment University of London 
(King’s College) April a8 

Method of OwttHig Sootiom of Ootton Hairs. 

No satisfactory method of cutting sections of cotton 
hairs and similar material appears to have been pub 
hshed, the technique recommended by Balls ( De 
vclopment and Properties of Rivs Colton, p 176) 
IS open to the obiectiun that the hsirs pull away 
fi om the wax at the cutting surface thus losing the 
ngidity which is essential for good sections, and 
attem^s made to remedy this by coating the hairs 
with a pariffin wax difftnnt from that of the main 
embedding miss did not produce any marked increase 
in adhesion while embedding in cilloidin or cellulose 
acetate gave vert uns itisfacturv results bv reason of 
the contrietion and distortion of Uie hairs 

The method finally evolved was modified from that 
of Bretknir (Z / Wt^s Mtkr vol xxv , p 39 1900) 
ind 18 dependent on the use of a coating of celloimn 
to procure greater adhesion to the wax embedding 
miss The cotton fixed in a small wire frame for 
greater convenience is wetted out ’ with absolute 
alcohol and placed in a dilute svnipy solution of cel- 
loidin in alcohol-ether which is allowed to evaporate 
to half or a third of its volume Fhe material is then 
taken out squeesed between the fingers to remove 
excess of fluid, and placed in a chloroform solution 
of par&ffin wax for two hours, after which the cotton 
is cut from the frame, transferred to paraffin and 
quickly embedded Sections should be cut without 
delay, as the material appreciably toughens within 
twenly-four hours but blocw can be stored in water 
for an indefinite time if a trace of antiseptic be added 

Cutting should preferably be done on a sliding 
microtome but %ii sections have been made wrlthout 
difficulty on a Leits Minot ” with the knife oblique 
A useful way of dealing with the sections when cut 
Is to dissolve away tl^e wax and oelloidin in alcohol- 
ether snd centnfu^ ft the sections are thin enough 
a verv large proportion will be the right wav up when 
spread upon the slide 

Since this letter was written a description of a 
method for embedding cotton vams and fibncs has 
been published in the Journal of the Textile Institute 
(April 1921) bv Willows and Alexander Opportunitv'* 
has not so far arisen for comparative tests of the two 
techniques H J Drnham 

Botanical Laboratory British Cotton Industry 
Research Association Shfriev Institute 
Didshurv April so »♦ 
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AH Uitemm OrpMMi in Mat. 

A m dug m my garden here exposed about is ft 
of the usual Thames Vall» gravels and sands, at 
which depth (approximately) what local excavators 
call “shingle ’’ was reached This is composed chiefly 
of flmt-stones mixed with sand, and lacks the binding 
properties of the gravel above The rule is to stop 
dicing for gravel when the shingle appears 

Pending a detailed description \thich will be given 
elsewhere I may stv thit the gravels consist of 
various types of flint and different kinds of sand- 
stones together with qusrtrites vein quartz, Lydian 
stone, chert with spicules, fragments of sarsen, etc , 
some of these being of sufficient interest to warrant 
the cutting of micro-sections During the hst few 
years some hundreds of these stones have bei n washed 
and examined bv the platyscopic lens and muroscope 
for surfane features 

On one of the flint fragments I discovered a minute 
fossil organism resembling some form of insect the 
like of which so far as I can ascertain has not been 
seen in flint bifore There is a head with curious 
projections on either side tlub shaped antennae which 



• — Pbatoauensnph of an appireai otswnni u tan. 
Masaifiotwii aboni sa dunwMn. 


are segmented, a thorax, and an abdomen, but no legs 
are visible 

The chitmous parts appear to be silicifled, and 
show up well when moistened under a low power, but 
there are reasons why it is a very difficult object to 
photograph satisfactorily In the dirdinary way The 
one I enclose was kindly taken for me by Mr A 
Cornell with a super-microscope, the magnification 
being about 30 diameters (Fig 1) 

It IS difficult to understand how an organism ol 
such delicate structure could have been preserved in 
flmt unless its entombment occurred while the flint 
was m a colloid condition If any reader of Naturb 
can say what the organism is I shall feel grateful 
C Carus Wilson 

Strawberrv HiU Middlesex 


OOMM TMm. 

Whilx not considering myself qualified to question 
the gam to scientific knowle^e on the theixretical side 
which might accrue from the mvestigation of ocean 
tides, such as Prof Proudman suggest in his article 
in Natorb of April 7, p 176, I yet venture the opinion 


ajtTum 






that for MtiCteal, utdttarian pur p ooea «Oi«rdloated 
atudr of ^ tadfd phenomena at conatal obeervatorles 
«aud be of greater value The ofBdal predictiona 
baaed on extmided local obeervationa, attain such a 
remaricable degree of aocuracjr that the error la, in 
what -we nuw term by couheay normal weather, 
negl^ble Tm trouble is that it is the unexpected 
in tM form of wind and barometrical change at 
critical tunes that happenk, and we have no formulas 
at hand with which to apply corrections to predictions 
The question is If by study and observation it 
should prove possible to discover sudi formula could 
we conununiLate the results to those concerned on 
incoming ships and in harbour m time to be of ser- 
vice? So far as the effcLt of barometer gradients 
is concerned the answer will probably be l^s with 
wireless telegraphy at our command But the wind 
factor IS a different matter its influence being depen 
dent upon the change m direction and velocity relative 
to the tune of high water within the area of influence 
While barometric pressure will be effective to the 
same extent at any point of the water surface of the 

e l think It may safely be asserted that the 
snee of the wind on the primary ocean tides will 
be negligible is compared with it<. effect on constal 
tides enormously as they are increased by rompanson 
and converted into currents by land resistance and bv 
the opposing head of outflowing rivers often en- 
hanced by rainfall— another factor to be considered 
The lack of encouragement of sdentifii investiga 
bon in this partuular depirtment of science is most 
striking K C Tennant 

1 AM indebted to the Editor for permission to com 
ment on Mr Tennant s letter It does not call into 
auestlon any of the statements of my article, for 1 
tbd not deny the great importance at the present 
time of a study of the tidal phenomena it coastal 
observatories a matter of fact practically all 
the resources of this institute ore at present devoted 
to this kind of study 

As regards the prediction of coastal tides I may say 
by way of example that for Liverpool the dis 
orepancies between observabon and ofiteial prediction 
of nigh water possess an oscillatim which reaches a 
foot in range The prediction error of any high water 
differs, an a rule much more from that of the next 
high water than it does from that of the nest but 
one Further when the complete tide is predicted 
from the results of all the analyses that have been 
made there is a discrepancy with observation which 
possesses semi-diurnal and quarter-diurnal oscillations 
often exceeding a foot in range The periodicity of 
these discrepancies indicates an astronomical orign 
but as they are of a very complicated nature and are 
superposed on the irregular weather-effects it is often 
Impomble at prebent to sav exactly how much of any 
dumpani^ is due to departure from normal 
weather Herein ties one or the difficulties of study 
ing the weather-effects J Pboudman 

Tidal Institute Tiverpool 


tim im y ri Mi OMifeMitir tf "•pMt." 

TSe turn which the letter of Dr Jeffreys (Nature 
April a8) has given to the 'space* or ‘aether'? 
controwsy mav easily obscure the real point at issue 
The clear Import of my letters of April 7 and ai and 
I think also of Prof Eddington’s forceful amM-ecia- 
tlon of the questions involved (Apnl 14) is that the 
physical universe— ait bottom a universe of enerfW— 
must in acNne form or other be coobnuouity axtenilre 
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and esmnot be discrete Itie metiqihyfecal neceasgty la 
that ao methin g physical must eornttitUe mtefstellar 
space The contenuon is not primarily one ot 
dereoding the electro-magnebc mther, or any other 
fcpecihc aither, but of providing for extension tUrou|^ 
out the universe If those who doubt or deny 
existence ot a connecting medium in any eense hitherto 
understood, can show that light, electricity, gravita 
tion, or any other manifestation of energy ihenuelves 
constitute the regions of interstellar or mterplanetary, 
q>ace ui such a way that extension is always pre 
served, then i for one, am perfectly satisfied But let 
thorn not be responsible for language, or omissions of 
language, that inevitably lead to the implicabon of 
emptiness m a universe of transferable energy 
It u when the outstanding question of paramount 
interest from the points of view of both physics and 
metaphysics namely Of what does interstellar 
space consist ? is ignored that the situation 
becomes intolerable 

Dr Jeffreys will agree that if relativity has indi 
cated anything clearfy it is that no rigid line of 
demarcauon can be drawn between the provinces of 
physics and metaphysics As Prof Eddington indicated 
very clearly in his letter of April 14 in the last resort 
we are driven bade on a theory of extension , and it is 
surely meumbent upon those who say that the 
mechamca of the universe can be explain^ without a 
physical tether to show how the conception of empty 
space as an entity in Nature which not only 
amounts to a contradiction in trrms but is also 
entirely discountenanced by the theory of relativity 
Itself, can be avoided 

It should be observed that I assume the ultimate 
entity in the universe to be energy— that physical 
power which in iffecting changes on a background 
of extension introduces the idea of mot on ana hence 
of velocity and time And since inertia is now known 
to be i property of energv the (^round is actually 
prepar d for those who shout \w ly withthesther I 
awkward situatu 1 bv r presenting the 
theory of exten 
W Bonauna 


Lop and Antitop 

On p 7 of Nature of March 3 a recommendation 
u mentioned that when taking out the number corre 
spending to a logirithm a table of antilogs should 
be used Vssummg the usual seven figure work the 
opposite course should be followed because the com- 
puter can then write down five figures at once and 
add the remainmg two by means of the difference 
table no addition or crossing out is required Thus 
for the lopnthm 0-1334567 the log table gives 
X 3387 for 1334369 and 398 in the 337 difference table 
gives 91 so we write 1318791 vice vena having 
1 338791 what Is the Icwanthm? The anti table gives 
13345 whilst tne difference so gives 67 so 

that we write 1234567 No figure requires alteration 
and the work is dme with a minimum of mental strain 

As one who does a great deal of computation let 
me state that my order of preference for usual work is 
Cotsworth 8 mulbpliration table (which is better than 
Crelle’s) then the Tnumphator or Brunaviga cal 
culating machine, then Shortrede’s table which in 
one volume gives both logs and antilogs but special 
tables ran also be usefully employed Thus Bottomley 
fa* all four figure work is still the best , for multtpljdng 
two figures by four Peters s table , and for two figures 
by three, Zimmermann's 
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Ainongsit the indispensable tables should be included 
Zeeh’s addition and subti action log table, whtih is 
easy to use and accurate, bor eiyhUfiyure work the 
best, if not the only, tables .ire Bauschingcr’s and 
Peters’s. R. T A. 1 . 

Johannesburg, April 4. 

The Oelow of Primrote Flewars. 

Naturr of April i, 1920, p. 139, published an 
interesting article on the colouring matters of plants 
From this article it would apjic.ir that the normal 
pale yellow colour of the primrose is due to a yellow 
sap pigment, a derivative of llavune. Primroses, how- 
ever, are found with a range in colour from deep 
red to almost white Can any of your readers say to 
what this vaimtion from the normal is due, and 
whether the colours are anthocyans? 

Much attention has recently been dirc(.ted in the 
local Press to this variation in colour, and many 
attempts made to account for it It is common in 
parts of Pembrokeshire, but is usually confined to a 
particular bank or field in the district 

It is said to occur only in the Coal Measures, and 
IS probably due to the presence of iron in the soil 
or to insect action c.iusing a cross with polyanthus 
It is even stated tliat to plant ,1 normal primrose 
upside down muses a red coloration. 

A possible theory may bo the cross from iioly- 
anthus, but it is generally agreed that but one insect 
affects primroses, called sometimes a “primrose 
sprite," resembling a bumble-bee, but with a long, 
charncteristic proboscis. The late Lord Avebury in 
“British Flowering Plants” suggests a moth 

These variations are, however, found remote 
from cultivation, and 1 h.ive not been able to 
ascertain a single instance of a red primrose in a 
cuitivatcd garden unless planted there from a hedge- 
bank, when it attains an even dec*per red, and often 
develops the umliel of the polcantlnis 

R O T. All! AM 

Pembrokeshire, .\prll 12 


In reply to Major Latham's inquin, 1 may sa\ 
that in the led jirimrosis which 1 have examined the 
colour is undoubtedly clue to an anihoevan pigment 
Pale yellow 01 white primioses contain no anthexynn 
Flavonols r.irclv give rise to much colour, and do so 
only when pusmt as salts (pin nol.ites) of metals 
Even in primroses there is often a verv small amount 
of a yellow plastid pigment present which prcxiuccspro- 
portionatclv f.ii gn ater i olour cIToct than the fl.avonol 
derivatives that exist in the sap. The cemversion of 
the yellow sap pigments (flavonols) to anthexvans is 
a process of reduction Ex.actlv what causes such a 
change to hike place in plant-life is not vet fulli 
determined, but the work of Prof Kecble ,ind of Miss 
Wheld.ale has done much towards elueidating this 
matter. When, as I bov, I tried the method of plant- 
ing primroses upside down to get red or variegated 
varieties (the rountrv fgik in the district believed that 
this method was effective), it was never a success 
In general, it would appear th.it new colour v.aiieties 
in floweis are most frequentlv prcxluccHl tis a lesult 
of crossing Seeds of red or white varieties of prim- 
rose are offered bv some seedsmen 

Tin Writi-r 01 THi Xrticif 


The ReMMiwe Theory of Hearing. 

In the absence of a rfpiv to Dr. Hurtiidgc (Naiurp, 
April 14, p. 204) from a more authoritative quarter, 
I venture to thigge&t that his Apression “.i con- 
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tinuous music al note ” is not appropriate to the 
phenomenon discussed. By changing the time- 
interval between successive siren-pulls from r to 4r, 
the cxperimenlci interrupts the periodicity of the 
vibrations prcxiuciiig the fundamental tone of his 
note, and the consi'cjuint ducontitimly in the note is 
perceived hy his oar .is something indistinguishable 
from a bc*at (which, physically, it Is not). Atxording 
to the “dead beat ” view, this effect in the sensorium 
IS due to the last vibration of the inteiruptcd scries, 
txrcausc there is no resonator in the ccx-hlca which 
bv continuing to vibrate wcHild make tlic temporary 
interruption imperceptible. If the interruption-effect 
were lacking when tne resumed vibrations arc not of 
precisely opposite phase, then- would be something 
in Dr. Hartridge's argument. 

'though at present reluctant to contribute further 
to what Prof McKendrick has called an interminable 
discussion, I hope that the lioretgraphe which Mr. 
Daniel Jones is shortly to install in the phonetics 
laboratory in this college will bring a termination 
within view. W Pphrktt. 

University College, Gower Street, 

Ivondon, W.C.i, April 28. 


BMogieal Tarniinology. 

1 DO not wisli to be drawn into the. whirlwind of 
controversy raised by Sir .\rchdall Reid, only from 
a respectful distance would I protest .igainst his obtter 
dll turn that “systematic zcxvlogv and botany are purely 
dc'seriplive ” as opposcxl to "interpretative silence." 
Every specific name is of itself an interpretation; 
" K quits annus " is a statement that the cieature is 
closely akin to " hquui laballus." 'Ihc. classification of 
any group, and still more the classification of a whole 
kingdom, cont.uns a long chain of interpretations. 
Modern systematic work with which Sir .\rchdall 
Reid must sun Iv be ill acquainted- deals al every 
step with "problems of heredity, evolution, develop- 
ment, and the like.” There may st'll be a few people 
who confine their energies to pure description of the 
objects in front of them; but whv call them sys- 
tematic /(Xilogists or botanists’ F A Bstiirr. 



Dr JF11RI.VS (Naturs, April 28, p 207) claims that 
“ cvpc rime nl.il geometry” is a contradiction m terms. 
I protest vehemently. “Geometry ” means the 
measurement of the eaith How can vou measure 
the earth without experiment? It is “logical geo- 
nic'trv” that is the contr.idirtion 111 tirms; it is that 
expression which has intrixiuieil .ill this confusion 
betvvci n logic .md experiment ; and it is the mathe- 
matic ians, not the experimenters, who have stolen the 
word and pcTvertod it from its proper meaning. 

Normw R rsMPnm 

10 Iloil.md Park, W it 


Italian Mataoritea. 

\s reference w.is made in Nam xi e>f M ireh ^i 
(p. 14C1) to records of Italian aerolites, it ma\ be not^ 
that there were fourteen falls of stones or eaith in 
rentral Ibalv recorded in forty years from 208-168 b.c. 
It appe.irs that the earth was then passing thiough 
.1 region of aerolites The references in Livy are 
undrr the ve>ars a u.c. 545, 548, s 5 o, SSO, jfit. 

5^4. S67. 575 . 579< S^o, 583, 384, and 385. 

W M F PiTRir. 

5 Cannon Place, N-W 3. 
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The Ceatenary of Napoleon 


By Eng Comdr Edgar 

T HL death of Napoleon occurred one hundred 
years ag > to da^ and the celebration of his 
centenary now taking pla c in 1 ranee will loubl 
less include some recognition of the encourage 
ment and patronage given by Napoleon to scientific 
discovery and mechinieal invention Many rulers 
have availed themselves of the services of mathe 
maticians at their courts and not a few learned 
societies owe their existence to the support of 
kings and princes An Atadimy of Sciences it 
St Petersburg w is tl e dream of Peter the Great 
the golden era ol the IVussian \esdcm) wis the 
reign of 1 rederiek the Great Napoleon as keen 
in his appreciation of the value of science as either 
Peter or I rederiek had not like them to seek 
abroad for men of talent More than fortunate in 
ihis respe t his accession to power coincided with 
the rise of su h institutions as the 1 cole 1 olytcch 
niquc the Lcole Normale ind the Institut dc 
France and he found imong his eontempor iries 
astronomers physicists chemists and naturalists 
of the highest rank Distinguished at school for 
his mathem itiesl ability he became a member of 
the Institute ittcndcd iltogethor thirty eight of 
Its sittings rearringed the carious clisses and 
designed the uniform of its members It was he 
who housed the Institute in the Palais des ^uatri 
Nations During the Lg>ptian campaign he was 
wont to sign his prxlamitions Member ( f the In 
stitute Cicner il n t hitl of tht Army of the I ist 
Among the fuourite associates of Napolecn at 
this time wort the sac ints Monge and Berthollet 
It was Monge who carried the Ireat> of Campo 
Formio back to 1 ranee and he and Berthollet 
were among the spoilers di tailed to rob the 
Italian museums and galleries During the winter 
of 1797-98 Napoleon attended Berthollet s Icc 
tures on chemistry and it was probable 
Berthollet s suggestion that a body of savants 
should accompany the Egyptian expedition 
When the fleet left Toulon in May 1798 besides 
his gener ils and secretaries Napoleon had in his 
suite two astronomers four geometers a geo 
logist a chemist three naturalists and six civil 
engineers On the voyage tired of discussions 
on religion government and strategy he would 
raise such questions as whether the planets were 
inhabited how old was the earth would the 
earth be destroyed bv fire or water? 

Upon arriving in Igvpt Napoleon at once set 
his corps of savants to work Undaunted by the 
destruction of the French fleet by Nelson on 
August I 1798 three weeks later at Cairo he in 
augurated with considerable ceremony the short 
lived Institute of Egypt Monge was president 
Fourier the mathematician secretary and Napo 
Icon vice president The members were employed 
on geodetic operations astronomical work the 
study of the Nile the improvement of crops and 
the manufacture of munitions When the victories 
of Desaix threw open the middle reaches of the 
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Nile the artists and engineers of the Western 
world gazed for the first time upon the wonders 
of Memphis Many of the portable relies trans 
ferred hrst to Cairo and then to Alexandria now 
rest in the British Museum Our possession of 
the Rosetta stone dates from about this time 
File storv of the geologist Dolomieu rightly be 
longs to the 1 gyptian e impaign Having 
suffered the hardships of w tr he sailed for home 
only to be shipwrtcked and then imprisoned by 
the King ol Naples Bearing his confinement 
with philosophic icsign ition he continued to 
write his memoirs on the margins of books Sir 
I Joseph Binks was foremost am ng those who 
' tried to sc ure hs rcleisc but it was Napo 
Icon s insertion of a speeial elause in the treaty 
ifttr Mireigo that gamed Dolomieu his liberty 
During the Consulate and Empire Napoleon 
give manv proofs of his interest in the progress 
of science but 1 j discovery r used his enthusiasm 
higher than did \ olt i s 1 he invention of the 
pile h id been made know n bv Volta s letters to 
Banks No sooner did Napoleon hear of it than 
he called the f imous phvsicist to Pans attended 
i spcci il sitting of the Institute ind caused a 
gold medal to be struci bearing the inscription 
\ Volta seance dii ii 1 rimaire An ix He 
afterwards made \olti a sen itor and i count 
ev c him a sum f f m 1 lev and prcsi nted him vv th 
a sword of honour The sword and a picture of 
\olta explaining his batterv to Napoleon were 
among the relics saved fnm the d sastrous fire 
at the \olta Centemiv I \hibition at Como in 
i8gg The I irst Cot sul further showed his in 
terest by foundu g a pr /e of -^ooo fr incs for the 
best experiment which shall be m ide in the course 
of <ach year on the galvanic fluid The accept 
inee of this prize bv Davy in 1808 for his dis 
coverv of sodium and potassium roused a good 
deal of feeling in this country some folk going so 
f ir as to consider D ivy almost a traitor Much 
the same experience had befallen Banks when 
with Sir W Herschel Cavendish Maskelyne and 
Priestley he had been elected one of the first 
fore gn associates of the Institute 

Another scientific investigator who gained 
the ear of Napoleon was Chladni the founder 
of the science of aioustics Chladni who had 
spent some years travelling and lecturing arrived 
in Pans in 1808 The Fmperor struck with the 
importance of his discovenis called for a report 
from his French savants and afterwards gave 
6000 francs for the translation of Chladni s 
treatise Whether it was in the domain of astro 
nomy of chemistry or of physiology Napoleon 
seldom failed to show his respect for work of 
more than usual merit His interest in the ana 
tomical models of Fontina in the mathematical 
work of Mascheroni and in the discoveries of 
Spallanzani and his encouragement of researches 
on indigo ind beetroot arc a few instances which 
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illustrate this point, 'lo them might be added 1 bestowed honours were scarcely more numerous 
his admiration for Jenner. It was Napoleon who 1 than those he employed in positions of tiust. The 
placed a memorial in one of the wards of the story of Laplace as Minister of the Interior is well 
Hdtel-Dicii to the mcmor> of Dessault and j known. Given the post at his own request, six 
Bichat. I weeks later he was removed because he carried 

Industrial progress and eihciencj no less than 1 into the art of government the principles of the 
scientific discovery appealed to Napoleon. | infinitesimal calculus. Sixteen jears before this 
Jacquard’s loom of 1801 at first brought little but I.Miplace had been young Bonaparte’s examiner at 
opposition and trouble to the inventor, the Indus- j his entrance into the arm>. (niytoii de Morveau, 
trial Council of Lyons even passing a turmal con- Cuvier, honreroy, Chaptal, and Lacilp6de were 
demnation ot the loom. His ingenuity being re- 1 among those who held public oflices LaiepMe 
marked by Carnot and then by Napoleon, Jac- | was for some time I’rcsident of the Senate. With 
quard was for a time employed in the Conserva- ' Laplace he was not unlike the \’icar of Bray, and 
toire des .\rts ct Metiers, and bj a decree dated | found no difficulty in agreeing with any Govern- 
at Berlin, October jy, ifkxi, Napoleon gave him ment — revolutionary, republican, monarchical, or 
a pension of 6000 francs and a premium of imfierial. It may be it was ol him Napoleon was 
50 francs for each loom erected In 1810 the thinking when one day he bitterly remarked : 
Emperor offered a reward of a million francs to “Men deserve the contempt with which they in- 
ti e inventor who should first bung into success- spire me. I have only to put some gold lace on 
ful operation a method of spinning flax by the coat of my virtuous republicans and they 
machinery. The problem was solved by the dis- immediately become just what I wish them.” 
tingiiished mechanician and practical chemist Of a different stamp w'erc t'uvier and Chaptal. 
I’hihppc de Girard, to whom I'rance was indebted Cuvier, whose reputation as a naturalist and 
for successful work in various directions. Girard, organising ability as sitretarv to the In- 
however, died in 1845 without receiving the stituU could not fail to attrai t Napoleon’s atten 
reward, though his descendants were recom- lion, was appomtid one of the six inspectors to 
pensed. establish lyii'es in the principal towns. He 

The great public works initiatid bv Napoleon I afterwards did valuable work in tlie rcorgan- 
w ere as remarkable as his educational schemes. For , isatioii of some of the European universities 
the improvement of harbours and rtveis, and for Among all the public men Napoleon drew from 
the construction of bridges, canals, and roads, he the world of sen me, however, none stood higher 
found in the Corps des Fonts et Cliaussi'-cs, estab- in general esteem than Chaptal Released from 

lished in 1747, a body of tec hmialh trained public piison during the Revolution to superintend the 

servants such as no other coiintrv in the world manufacture of giinpow’der, the rise of Napoleon 
then possessed. The canals connected with the ojx-ned lor him a career of gre.it public iiseful- 
Rhinc and Rh6ne. the SaAne, the St'ine, the ness. Succeeding I.ucu n Bonaparte as Minister 
Ourcq, and the Oisc, the works at Dunkirk, ot the Interior, he founded trade schools, en- 
Havre, Dieppe, Ilonllcur, and Brest; and the couraged arts and manufactures, and assisted the 
breakwater at Cherbourg, were all tarried out Chambers of Commerce. Though his loyalty to 
by this famous torps, the retords of which . Napoleon led to his being deprived of his peerage 
are enriched with the names of Perronel, Girard, 1 at the Restoration, he continued lo devote his 
Gauthoy, Navier, and Pronv. \t Malmaison one cast knowledge and great talents to the service 
day Napoleon said to Chaptal I intend lo make of Franct , showing alwavs that consistency. 
Pans the most beautiful capital in the world moderation, and desire for the common good for 

. . What are voiir plans for giving water to which he had been conspic uoiis under the r<*gmic 

Pans.'*” Chaptal gave the altei natives- artesian of Napoleon 

wells or bringing the water from the River "The true conquests, the onlv ronquesls which 
Ourcq. “I adopt the latter plan; go home and cost no regrets, are those achieved over ignor- 

ordcr five hundred men to set to work to-morrow' ance,” Napoleon once said. Such are the con- 
at Villctte to dig the canal.” “.Such,” says quests of science, and no results of Napoleon’s 
Dr. Holland Rose, “was the inception of a great ' life's work arc more enduring or beneficent than 
public work which cost more than h.alf a million those due to his encouragement of scientiftc 
sterling.” 1 education and scientific discovcrv and to his pro- 

The manv men of science upon whom Napoleon motion of great public works 


The Annular Eclipse of April 8. 

By Major W. J. S. Lix kyer. 

T he best positions to observe the annular | unable to take the journey, but in laindon 1 sue 
eclipse of the sun on April 8 were lo the ] ncdcd in finding two volunteers in Mr 
extreme north-west of Scotland, and it was the j Patrick Alexander and Mr. Allan Young, and 
intention of Lt.-Col. F. K. McCIean and myself 1 we started off for Durness (.Sutherland), near the 
to take up a station somewhere in that part. entrance to laich Eriboll, on the evening of 
Owing to the miners’ stoppage ”001, McCIean was April 5. Reaching- I^irg thf following afternoon, 
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'«>it heard that the inn at DurniJia had been burnt 
down several yearb previously so we proceeded 
by motor car alooK the beautiful side of Loch 
Shin and arrived at a place called Rhiconich at 
the southernmost end of Loch Inchard Finding 
that the hills around were not suffiaently high 
to obstruct the view oi the annular eclipse we 
decided to stay at the excellent hotel there for the 
event 

We took with us two instruments — one a whole 
plate camera fitted with a telephoto lens and the 


outht can be seen in big i ns it was in posi 
tion on the ground outside the Rhiconich Hotel 
during the first phases of the echpse The whole 
plate camera can albo be seen a little further 
away 

1 had to work the instrument completely b\ 
myself but if I had had some skilled assistance 
I should have obtained more spectra of the 
chromosphere The difficulty was to get the right 
portions of the crescent exactly on the slit and 
then to draw the dark slide and make the ex 



posure the sun mov 
ing all the tunr 
across the slit 

The only photo 
graph of the chromo 
sphere is that shown 
in Fig 2 This IS an 
enlargement from the 
first order of one of 
the spectra and 
shows amongst 
ithcrs the bright 
hydrogen and cal 
cium lines Each 
plate exposed gave 
tour spectra — two in 
each order and tw 
at each limb (upper 
ind lower) of the 

1 3 shows one 


Vo On n lUMiiti 0 hagoowItttianBt Pbo of apb *lim do bi b* lin .* the lumerous 

i»«» pbua. photographs Uken 

vith the whole plate 

other a small Thorpe grating slit spectroscope camera by Mr Allan Young It was ex 

fitted up for taking photographs of the spectra of i posed a little before the tune of mid 

the limbs where they grazed each other The annularity The eclipse took place under 

spectroscopic part consisted of a box to act is a ' nearly perfect conditions but there must have 
collimator tube fitted with a i in slit at one end been some very high cirrus haze because 

and a Dallmeyer rapid rectilinear lens at the other during the first partial phases a halo became 

The camera part was also a box arranged to take i visible round the sun T^is became brighter as 

plate holders 5 in by 4 in at one end and a j the eclipse progressed md showed the spet trum 

Dallmeyer rapid rectilinear 


lens fitted with i Thorpe 
erating in front of it The 
latter box w as placed 
obhquely with legard to the 
collimator box and so ad 
justed that both the first 
and second order spectra fell 
on the photographic plate 


This spectroscopic arrange 

meat was fitted on a long — tk-i- n.-or h.d.r»«-ph.« ^.hown, «on.. oh«b»,i..i«.h.i«.ofhrio,« 


stiff plank made in two sec 

tions for the sake of portability and at the other colours distinctly At two points of this halo 
end were fitted two guides to which was screwed about east and west mock suns were seen and 
the small framework for carrying a 3I in objective these extended right and left and formed prac 
Arrangements were made for propping up this tically two spectra lying horizontally the colours 
plank in the direction of the sun so that the solar being very distinct These phenomena were 
image fell on the slit of the collimator A screw observed by all those who gathered round our 
adjustment was adapted for raising the plank as camp 

the sun increased its altitude The whole of this With regard to the visibility of the planets and 
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stars, though I showed everyone a map of the 
positions of possible visible objects no one re 



Fio 3 — Tb« «J pM Ja« babn ib« mid 
phu* M umnluuy 


corded the appearance of any At Sidmouth I 
have been abk to see Venus easily in the d^y 


time by looking along a telescope which was 
pointing to Its position in the sky, but 1 could 
not pick it up without such help During the 
eclipse I look^ specially for it, but failed to sec 
It, this may have been due to the haze referred 
to above While we had no thermometer to 
record the temperature, the chilliness was so pro 
nounced that everyone noticed it, further, there 
nas no wind during the first phases, but before 
annularity was reached there was a distinct breeze 
blowing which died away before the later phases 
ended 

It may be added in conclusion that this annular 
eclipse was not nearly so striking as that which 
I observed from the outskirts of Pans in April, 
191a, when the moon at the greatest phase of 
annularity almost, but not completely, covered the 
sun, making the bright ring appear like a circle of 
irregularly placed pesrls 


The Royal 

S ClbNCf ind engineering have become closely 
allied, and it is therefore of interest to note 
the prominenee gi\cn in this years Academy to 
engineering subjects, in many eases, not merely 
engineering features is an incident in a landscape 
or in a pictorial setting but the tvork of the 
engineer shown for its oten sake Thus amongst 
unexpected subjects we find the interior of a 
garage with parts of a dissected motor car in the 
foreground (362), and a bridge under construction 
(84) Of the same type is 654, showing railway 
sidings and factory chimneys with, it is true, 
cathedral towers in the background scarcely dis 
cemible through the smoke The scientific basis 
of engineering is not far from the surface in ‘The 
Ages Meet (iS^), where Mr Stanhope Torbes 
shows the welding together of tramway rails by 
the oxy acetylene process 1 he setting of the 
picture IS the Embankment at the foot of Qeo- 
patra’s Needle It was a happy idea of the artist 
to bring into juxtaposition the two human achieve 
ments— 4 he modern welding of the steel rails in 
the tramway track, and the great stone column 
of antiquity The task of raising this to a vertical 
position with the primitive devices available in those 
days must have been a feat in comparison with 
which our modern building operations with their 
electric cranes and other labour siving devices, 
appear but child s play As industrial engineering 
IS given such prominence in this year s exhibition. 

It will be but one farther step forward one is 
tempted to think, for the laboratones of soentific 
workers and their cherished apparatus to be 
accepted as fit subjects for the work of future 
exhibitors at Burhn^on House 
This day has not yet come and the scientifw 
critic has for the present to confine his attention 
to the many aspects of Nature which are set forth 
from year to year in such countless profusion. 
The proportion of landscape scenes and Nature 
studies which are really true to^ife seems ever to 
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remain a small one and leads to speculation as to 
whether the cause lies in a lack of desire or a lack 
of power on the part of artists to give expression 
to the truth Ihere is, and probably always 
will be, a school which frankly cares nut for 
the .iccuratc representation of Nature, but then 
arc other artists who seem to aim at reahty with 
out achieving their object, and the failure is more 
marked in some directions than m others Thus 
the post impressionist dog and the post>impres 
sionist cloud may be equally obviously unreal , but 
in the other school the artist who sets out to paint 
a dog IS apparently more likely to succeed than 
the artist who takes clouds for his theme Such 
IS the conclusion reached from an inspection of 
the exhibits at the Academy Miss Hordern • 
miniature of a terrier (Bailey 741) is excellent 
so IS the more ambitious painting by Fdmond 
Brock (2S9), but Rolling Clouds (616) as an 
attempt at a cloud study is a failure, both in the 
colounng and in the form of the clouds J Far 
quharsoi*' who is always at home in snow scenes 
gives in 9t a delightful picture with snow on the 
ground and slanting sunshine among the pines 
which leaves open only one point for criticism 
The monp, though apparently full, is above the 
horizon at the same time as the sun The eye is 
not very sensitive to determining the fullness of 
the moon and perhaps this would be the author’s 
explanation, though it seems unnecessary so care 
fully to direct attention to the point by means of 
the title "The Moon is up and yet it is not 
Night ’ 

If Tulius Olsson could refrain from such a free 
use of brilliant colours in strong contrast with one 
another his seascapes would be immensely im 
proved Several examples of these glaring 
colours are shown this year There is one 
exception " Silver Glitter ’’ (4^8), where the 
artist has used more restraint with a marked 
improvement in effect Mr Mark Fisher in his 
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two small works, shows somethmg of the same 
defect, the skies containing a mosaic of colours , 
but, viewed at a distance, these blend, and the 
effect becomes much inwroved, particularly in the 
evening sky of 440 The Ever Blue Pool (376) 
IS well named Ihe reflections of yellow sand 
dunes and of the curious red scrub growing upon 
them alike appear in its waters to blue Sand 
dunes are shown in several pictures in most cases 
without much success but a notable exception is 
found in The Bay of Aberdovey (309 I eader) 
In Third Year Pollards (369) Mr Bertram 
Priestman has missed an opportunity of indicating 
the really remarkably rapid growth which occurs 
in the first year ifter a pollard willow has been 
cut The trees in the picture show no great 
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growth for three years and have a somewhat 
hard and unnatural lo(^ 

It IS not to be expected that men of science will 
be numerously represented imong the portraits in 
the Academy when there is so unde a choice open 
among civic authonties well known soldiers and 
other men high in public esteem Scientihc 
visitors may this year take pleasure in noting that 
two fellows of the Royal Society are included 
amongst the portraits — that veteran man of 
science and professor of engineering Dr Unwin 
(343) and Sir Napier Shaw (348) Meteorologists 
may feel proud that their science is represented 
bv the president of the Ii\tcrn'itional Meteor 
ological Committee than \\ horn assuredly no better 
representntix e could be found J S D 
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Mr Buktkam Blolm 

O N April 9 chemistry suffered a loss in the death 
of Mr Bertram Blount at the comparatively 
early age of fifty four Never robust his health 
had been poor for the past few >ears he appeared 
to be exhausted by his successful struggle in 1915 
to bring cotton within the list of contraband 
goods for wonderful as it may seem it wis no 
light task to convince the Oovernment of the 
necessity for the step even with such weighty 
aid as that of Sir William Rimsay But f 
nervous energy Blount had 1 remarkable store 
his staying power was the admiration of those 
who knew him 33 an early cyclist ind liter as a 
pioneer automobilist 

After a few years at King s College School 
Blount entered the chemical laboratory of the col 
lege, where the foundation of his sk 11 as an analvst 
was laid by the then professor C L Bloxam 
At the age of nineteen he accepted service is an 
assistant to W H Stanger a consulting engineer 
to the Crown Agents for the Colonies His talent 
did not allow him to remain a subordinite for 
long Stanger s practice soon developed to in 
elude that of consulting chemist with Blount as 
partner On Stanger s death a few years later 
Blount continued practice on his own account 


and rapidly became a pr>spcrou consultant the 
chemistry of cement being h s chief subject Ills 
quickness in grasp ng the me in ng of a problem 
and his undaunted pcrscvcri c in attacking t 
htted him to be a rescirther H s chents in 
tercsts however left h m little t me for invcstiga 
tion so thit his contr butions tj purely scicntih 
literature -irc limited to a few pipers on cement 
ind on minor analytical problems recently in' 
conjunction with J H Scqutin he investigated 
the origin of the colour of Blue John 

Blount was in excellent writir and tall ei hs 
style being clear and incisive in both cases His 
more permanent writ ngs irt Chemistry for 
r ngineers and Manufacturers in conjunction 
with A G Blo\ im a Practical Electro 
chemistry ind recent monograph on 

Cement in lonjunction with \\ H Woodcock 
and H J Gillctt He also contributed the 
articles oi cement 11 the Lncyclopicd a Brit in 
nica and 1 1 Thorpe s Diet onarv of Applied 
Chemistrv 

We regret to record the death on April 3i at 
seventy nine years of age of Dr F J Mills 
r R S emeritus professor of technical chemistry 
in the Rovil lechnicil t olle^c Glasgow 


Notes 


The observitorv founded n 1013 bv Su Normin 
Lockyer and Lt Col F K MrCIean on Salcombe 
Hill above Sidmouth is henceforth to be called The 
Norman Lockyer Observatory It will thus form a 
memorial to the scientific pioneer who was described by 
Dr Deslandres past president ot the Pins Acidemv 
of Sciences in our columns as one of the greatest 
astronomers of all time It is proposed to render 
the memorul more complete by placing in the observi 
tory a portrait of Sir Norman Lockver in the shape 
of a medallion to be executed by Sir Hamo Thorny 


decided not to re tr rt to i few friends participation 
in defraying the cost of the medallion but to invite 
contributionv of anv amount from ill who may wish 
to express appreciation of S r Norman s astronomical 
work Nanes of donors will be recorded in a suit 
able manner in the observatorv Contributions 
towards the cost of the medallion should be sent to 
the hon secretary of the Observatory Corporation 
Capt Vn N McClcin i Onslow Gardens London 
SW7 

The Institute of Chemistry has just issued by order 
of the council a memorandum prepared bv the Special 
Fine Chemicals I aboratory 


croft R A As there are no doubt many persons 
who will value the opportunity of joining in this 
tribute the council of the Observitorv Corporition has I Purposes f ommittee on 
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Glut and Porcelain With regard to the production 
of chemical reagent* the council states that a great 
advance has been made during the war and since by 
our manufacturers, and this has already enabled pro- 
fessional chemists to obtain practically the ishole of 
the reagent chemicals necessary for their work 
Many instances have proved that British manufac- 
turers are capable of producing chemicals in i state 
of punty fully comparable with that of pns war sup 
plies from abroad and the council emphasises the 
importance of encouraging home production It is 
not suggested that chemists should be hampered for 
lack of chemicals if they cannot be obtained in this 
country in sufficient quantiti and of the right degree 
of purity but the eounnl uiges that useis of 
chemicals should make themselves acquainted with 
what IS available as the result of the very substantial 
progress made by British manufacturers and con 
stder the ultimate effect of failing now to aid in 
building up a stable chemical industr) in this ci until 
In respect of glass apparatus mcmbcts of the counul 
are aware that many complaints arc mide with 
respect to the quality and quantitv of laboratoiy glass 
sold as of British oiigin but so far as they ha\c 
1 oen iblc to ol tain evidence at present the com 
plaints ri gardinf^ glass of recent manufacture marked 
with the names of known makers have been few in 
number ” The douncil repeats and emphasises the 
appeal recently issued by the institute to users urging 
them to purchase onh laboratory glassware which 
bears the manufacturer s distinctive marks and it 
adds that if hotux-fidf British manufacturers who arc 
prepan d to guarantee their productions In their own 
marks do not receive proper encouragement the 
opportunity of establishing firmly the British scientific 
glassware industry will be lost and this at a time 
when through enterprise and research success in 
respect of manufactuic and U hnique has been 
attained 

Tire Times mnounces that Sir Cm st Cassel has 
devoted the muiiificent sum of a 5 oool to the object 
of founding and endowing a hospital or sanatorium 
for the treatment of functional nervous disorders and 
has purchased 1 fine mansion and pul at Penshurst 
Kent, for the purpose The King and Queen have 
consented to become patrons of the new institution 

A NUMBUK of distinguished civil mining metal 
lurgical nuihamcal and electric il engineers of the 
Inited StiUs will arrive in England near the end of 
next month and will hold a joint meeting with British 
engineers in Julv The American engineers will 
present Sir Robert Hodfield on June aq with the John 
Fntz medal, which was awarded to him rtcentiv in 
recognition of his invention of manganese steel 
Previous rccipiints of the medal have been Lord 
Kelvin, Mr Edison and Dr Graham Bell 

A DiscusBiov on The Structure of the Atmosphece 
up to Twenty Kilometres '* will take place in the 
rooms of the Roval Astronomical Society Burlington 
House, London on Fndav Mav 6 at 5 p m Ihe 
chair will be taken by Dr G C Sunpson Sir Napier 
Shaw will open the discussion, * which will be con 
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tinued by Col E Odd Mr W H Dines, and Mr 
I J W Whipple 

lui President of the Board of liadc by arrange 
ment with the Lord President of the Council, has 
ippointed Mr J L Scars jun to be Deputy Warden 
of the Stand irds in succession to Major P A Mac 
Mahon, who has retired under the age limit Mr 
Sears is supenntendent of the metrology depaitment 
at the National Physical Laboratory ind will con 
tinuc. to hold this post in addition to that at the 
Standards Department of the Boird of Trade 

iHa aw aid of a Moseley studentship for reseat ch in 
molecular phvsics or some allied branch of science 
will shortly be made by the council of the Royal 
Societv The studentship is of the value of 300I a 
year md tenable in the first instance for one year 
only It mav however be renewed for a furthci 
veat if the student s w ork be considered satisfactory 
\jiplic itions must be. made to the Secretaries of the 
Roval Soiictv Burlington House W i before June i 

AiiucaiiONs for two Mackmnon research student 
ships eich of the annual vilue of 150! are invited 
bv the Royal Society One of the studmtships is for 
rtseir h in physical sen nee and the other for research 
in biological science The ippointmcnts are for one 
vtar lut ire rtn wabk for a further like period In 
exception il circumstmies they may be extended to a 
third vcir Full particulars and forms of application 
are obtain iblc from the Assistant Secretary of the 
Koval S cictv Ihc latest dale for the leicipt of 
ipph Uions IS June 1 

The Council of the Institution of Civil Engineers 
has made the following awards for pajvers read and 
disi ussed during the session 1920-a i —A Telford gold 
medtl uid a Iclford premium to Mr George Ellson 
(London), Iclford gold medals to Sii Murdoch Mac 
Donald (Cano) and Dr T E Stanton (Tcddington) 
a George Stephenson gold medal to Mr R G C 
B itson (Tcddington) a Watt gold mi dal to Mr S A 
Main (Sheffield) and lelford premiums to Mr 
Mgernon Peake (Sydnev NSW) Mr L H 
I armuth (I ondon) Mr II E Hurst (( aiio), Prof 
T B Abell (Liverpool) and Mr Percy Allan (Sydney 
NSW) T he council further records its apprecia 
tion of th paper contributed (jointly with Mr Main) 
bv Sir Robert A Hodfield a mcmbii of the council 

It is announced that the annual meeting of the 
British Medical Association will be held at Newcastle 
upon Tyne on July 15-23 under the presidency of 
Prof David Drummond On the occasion of th*e 
jiresidcnt s iddress on July 19 the gold medal of the 
association will be presented to Sir Dawson Williams 
editor of the British Medical Journal since 1898, in 
recognition of his distinguished services to the asso 
nation and the medical profession In connection 
with the annual meeting in 193a to be held at Glas 
gow. Sir William Macewen Regius professor of sur 
gery in the Universitv of Glasgow, is announced as 
presidentelect The council of the association his 
recommended that the annual meeting m 19a j be 
held at Portsmouth 
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From a recent copy of the liorth China Herald we 
learn with pleanire of the award by the trench 
Government of the Cross of the Legion of Honour 
to Father Froc S J , who for more than a quarter 
of a century has t^n connected with the meteoro 
logical work it Siccawei Observatory It was at the 
Jesuit observatory in Manila that Father Faura in 
1879 for the first time predicted the existence, dura 
tion, and course of a typhoon in the Far East, and 
the work at both Manila and Siccawei has been of 
the greatest importance to those who sail the China 
seas Siccawei, which stands about four miles from 
the international settlement of Shanghai, derives its 
name from a distinguished Chinese who was con 
verted to the Christian faith by Matthew Ricci three 
hundred years ago and whoM grave lies close to 
the observatory Besides the observatory the Jesuit 
Mission has here a fine cathedral, a collegt, an 
orphanage a convent, and a natural history museum 
Tl» work of Father Froc and of his colleagues 
Fathers Chevalier and Gauthier his the support of 
the community at Shanghai, and the observatory 
It Siccawei and those at Zosd and I lu ka pong con 
nected with it are an object lesson to the Chinese 
Government 

The Danish explorer Mr Knud Rasmussen is 
planning to leave Copenhagen on May 35 m his motor 
schooner Sta King for the Canadian Arctic Archi 
pelago in order to continue his researches in Eskimo 
ethnography and migrations Mr Rasmussen recently 
laid his phns before the Royal Geographical Society 
of Denmark According to the Times he proposes 
to sail for the station of Ihule, in north-western 
Greenland, where several Fskuno and a number of 
dogs will be embarked From there he will go to 
Hudson Bay and establish his base at Lyon Inlet, in 
Melville Peninsula Dunng autumn and winter the 
tnbes around Fury and He^ Straits will be visited 
In the spring of 192a the expedition will go south to 
Chesterfield Inlet where arrangements have been 
made with the Hudson Bay Co to form a food 
depAt The winter of 1933-33 will be spent among 
the Kinipetu tribes in the Barren Lands, and other 
tnbes along Maud Sea and Oease Strait „ The Sea 
King will take the collections back to Denmirk in 
1933, while Mr Rasmussen with a sledge pirty hopes 
to reach Thule travelling via Baffin Land Liniaster 
Sound, Jones Sound Ellesmere Sound ind Smith 
Sound This journey is expected to throw light on 
the ancient Eskimo migrations from Bering Strait via 
Coronation Gulf and Baffin Land to Greenland Mr 
Rasmussen’s companions will be Messrs P Freuchen, 
Mathiesscn and Birket Smith 

Thb Reseirch Defence Society has issued 1 pamphlet 
entitled 1 he Fight against Disease ” (Macmillan 
and Co 6d ) The pamphlet gives 1 summary of 
important current researches on the prevention of 
human diseases such as those of Nathan Raw and 
Calmette on unmunisition against tuberculosis, an 
abstract of Bassett Smith’s lecture on Malti fever 
at the Middlesex Hospital and quotations from Sir 
Charters Symond’s Hunterian oration on the import 
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anoe and value of expenments upon «nnnal « The 
advantages gained by animals from experiments on 
animals are also emphasised, notably in the case of 
glanders Prpf Hob^y points out that in 1901 some 
3370 horses were destrt^ for glanders in Great 
Britain, whereas dunng 1920 only 32 animals were 
destrojed, and this after the sale and distribution of 
150,000 Army hexses and mules This result is due 
to the use of mallem, a sure test for the jiresence of 
the disease The extraordinary mistakes and mis- 
statements of anti-vivisection publications are also 
referred to and exposed 

The Report of the Director General of Pubhe 
Health, New South Wales, for the year ending 
December 31, 1919, contains 1 useful summary of 
the influenza epidemic which raged m the State 
during that year In Sydney itself it is estimated 
that 390,000 persons were attacked, or 36 per cent 
of the jiopulation, and from January-I^ptember 
6344 deaths due to influenza were recoided in the 
State As in this country, males of working age 
had the highest death-rates and the disease was 
frequently accompanied with hsemorrhages The pre 
cautionary miSasures taken included restrictions upon 
travellmg, the provision of hospital accommodation 
and of inedical and nursing issistance in the homes of 
the sick, notification, isolation of patients and con 
tacts, restriction of public assemblies and closure of 
schools and the wearing of masks in certain circum- 
stances These measures, however, did not appear to 
limit the spread of infection Inoculation was also 
applied to a limited extent, and the death-rate among 
the inoculated seemed to be decidedly reduced Exten 
sive bacteriologicil and pathological investigations 
were earned out by Dr Cleland who thinks that the 
balance of evidence is in favour of the disease being 
caused bv a filter-passing orginism, although no 
definite experimental evidence in favour of this view 
was obtained 

The Natural History Society of Rugby School has 
recently issued its annual report for 1920 which we 
note IS the fiftv-fourth issue of this record In all 
nine general lectures were given during the year on 
a variety of subjects, brief ibstracts of each are 
printed and if we are to judge by the attendances 
recorded that by Dr Fournier d’Albe on the opto- 
phone was by far the most popular The report also 
contains a list of birds of Rugby by Mr J F 
Madden compiled chiefly from the society’s repots of 
the last BIX years, one hundred birds are mentioned 
and remarks are added indicating where and how 
often each has been seen The botanical section has 
contributed a list of some three hundred plants which 
have been found locallv and their dates of flowering 
are given The entomological and the omithologicat 
sections also supply lists which will be useful to 
students of local natural history, while the contribu- 
tion of the latter is illustrated by some good repro 
ductions from photographs of bu^s’ nests and young 
sparrowhawks Other groups, such as the geological, 
meteorological photographic, and agricultural sec- 
I tions, have also provided brief reports of their activi- 
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MnmOt la tlur jMil tiirtvMl falMonr A 
IT AftHm vfKMi wUch tiM wtxavtj ia to ba eon* 
i^rstHlatwl ia tiw opening of a laboratory In «Ueb 
carry out a certain amount of Indepen 

. C WmaHT deaertbea a new conelio> 
r the name Llmneathena from the 
Coal Meaaur^ of Kilkenny which have been fertile 
^ interesting fossil forms ranging from limulolds 
to amphibia (Proc Roy Irish Acad vol xaxv 
sect B p 187 ipso) The spedmens including 
antenme and limbs are beautifully preserved in 
pyrite in Carboniferous shale and were received 1 ^ 
the Oeotogcal Survey of Ireland from a depth of 
830 ft m the corae of a recent boring The author 
conciaely reviews the eight known living genera of 
Condiostraca and shows how Limnesthena on the 
analogy of the highly fertile Limnadta illustrates 
tbs geographic and dimatic condidons of the epoch in 
die Leinster coalfteld 

BMTtHioijOOtCAL Bulletin No 87a of the U S Depart 
meat of Agriculture deals with Insect Control in 
Flour MiHs Mr E a Back the author of the 
publication confines tus attention to the Meditw 
ranean flour motb which Is by far the most serious 
pest He divldea control measures into thres desses 
Preventive induditig attention to deanhnees natural 
control by means of paradtes and artifidal control 
A large pnqiortion of Insect infestation in flour nulls 
IS direct^ due to lack of deanliness and much may 
be achieved by thorough cleaning once every five 
weeks throughout the summer months The ytilisa 
tion of paradtea cannot be depended upon m any part 
of the United Statn Artificial control has been 
advocated along various lines and there have finally 
emerged two measures that have now proved their 
value vis fumigatioa by hydrocyanic add gas and 
control by heat The former method Is disagreeable 
and dangerous and elaborate precautions have to 
be taken There are alao eertain beetle peate whidi 
are more resistant to tbb effects of the gas and the 
most satisfactory method for controlling ^ classes of 
miU^nfesting Insects Is the apphcatioa of a tempera 
ture of 118^ to 135” F To carry out this pr^itose 
effectually the installatum of radiators or radiation 
surfaces is necessary It has bean estunated that 
Afa can be fitted vp eulBdendy economically in ad 
nvarage aned ndn to pay in five years for die cost of 
its Introduetkmt the beat does not affect Ae baking 
OuaUtlee of the flour 

Tia United Stata^fieplogical Survey has pub lis hed 
a priAialnary summary of Ae mineral reeourcae of 
the umted States in 1919 the value of such Statistics ‘ 
at production etc at an parly IhUs is vwy hbvioua, 
alAOngh it b to be hoped that la future yean Adr 
eotnpstatiQft smy beeasnplptod A kto AtenlaenMn^ 
the imptthnn of An ptesmt m of atfthtks Ueo tStl. 
As Act Aatthior mOluda SylA As Ast prS-war peer 

S . A« pdv td As nunumam Abndty of produc 
% ^ pjnjMtA, any pAr of IM' , 

ASA oarataf IgAabM coadMoBn 
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Thus to Abe the morn importmit of allt nanody esal^ 
It IS shown that the production in 1913 was 569 9 fio,a ?9 
(short) teas in 1918 678 an 904 tons and in 1919, 
about 544363000 tons The position u similar m 
most i^er Important rauisrals, the ouAut in 1919 
being considerably less Aan the intensive figures 
rea<&d in 1918 but m most cases not far bAlsd 
those of 1913 The importance of having such 
statistics as these ava table at an early date even 
though they may not be absolutely accurate and may 
htt|% )a^ revnlon cannot be too stronglv 


The weather was so pers stently mild and dry 
during the past winter that a compar son with 
prev oils w nters may be of interest The GreenwlA 
mean temperature for each of the six months 
October 1930-Mardi 1931 was above the average 
The mean for the whole period was 450” F the 
excess for the six monAs amounbng to 36^ The 
greatest excess was 7° for January while for March 
the excess was 4** There have been two milder 
winters since 1841 that of 1898-99 having a mean 
of 454° while for 1913 14 Ae mean was 453° 
For each of Ae wmters 1911-13 and 1876-77 the 
mean was 450° F m absdute agreement wiA tiw 
past winter Frost occurred m the shade on thurty 
nights du|^ the past six wmter months the greatest 
number of frosty nights ten m number having 
occurred m November There have been ei^t wl i rtat s 
since 1841 wiA fewer frosts the least number being 
nineteen recorded in 1883-84 Rainfall was below 
the average m each month except perhaps December 
which however was dry compart with the Greenwich 
average for a hundred years The total fall for Ae 
Winter was 6 87 in whi A is about 5 in less than the 
normal There have been oply three drier winters 
since 1841 the driest was 1879-80 w A 554 in of 
rainfall flowed by 1848-59 wA 665 in and by 
1897-98 w‘a 685 in 

Thb equation IV J* vhere L and V denote 
respect vely the distance of object and image from the 
focal planes of a thin lens is not so well known fli 
the equation i/v i/«»i// which gves the distances 
from the lens itself We have received a booklet from 
Prof MAd A R Khan Nuan College, Hyd a Wbad 
in wh ch Am former equation » grapM and applied 
in detail to Afferent elementary cases with the view 
of encouraging ito use hv students of eibnentarv 
optics 

Wx have Veceiyed from Messrs R and 1 BeA 
68 CortAill E C 3 a catalogue of mieroAopee and 
microecopical appdratun ^ Th* standard London 
muTolbope Mod« 1 hds bpen designed to fulfil Ae 
spbcification praparod byt tiw Bntbh Science Guild 
for a stondard microscope nttd is supplied in four 
types Stand No 3311 sAicih is luftable for ordinary 
paetontdopral work lochubs eondensar three eye 
^•cee Ir In | in , qpd ^ in o i Ajcetivee dark 
ground Ohimtnator and stqp for tiA oil-unmeraimi 
ebyeptivn^ and a net of Slaan objective changers and 
■ >r 1900) A dstaAafate 
CMta an adAtional « A 
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fiMT flectrie lamp for tfce microacopa has alao baen 
^ealg^ for uae arith a l^ointolite a hall watt or 
a metal filament lamp An<nber piece o( apparatua 
at a moderate {Mice is the Beck photonucrofpaphic 

In Satnct of March 95 Dr I Lanfmtur attempts 
to modify the cubical model of the atom ui which 
the outer electrons are supposed to be practically at 
rest so as to obtain the well known results in con 
necdon with spectra which were achieved by the 
entirely different atomic model due to Bohr It ts 
shown that on the assumption of a repulsive force 
F,»i/fnf*(nh/a»)* between the positive nucleus and 
an eleimm in addition to the Coulomb attracUve force 
F,*>Zs*/r* the equations for the radius of the elec* 
tromc orbit the total energy in any stationary state 
and the frequency of revolution of the electron in 
the Bohr atom are obtained The symbols denote 
snamass of nucleus Zmeharge on nucleus r-dis 
tance between electron and nucleus ha Planck s con 
stant and n is an integer denoting the quantum state 
of the electron The assumption of the particular law 
of force for F« is however entirelv arbitrary and 
was chosen to give the results obtained 

At a meeting of the Institution of Civil Engineers 
on April 19 a paper on The Measurement of the 
Discharge of the Nile through the Sluices of the 
Assuan Dam was jointly presented by Sir Murdoch 
MacDonald and Mr H E Hurst The paper 
describes a aeries of observations taken to determine 
accurately the discharge by means of the volumes of 
water passed into a masonry tank having a capaatv 
of as 000 cubic metres which was constructed for 
the purpose of forming a water cushion to protect 
the rock surface on the down stream side of the dam 
The results of the measurements which are believed 
to be correct within i per cent showed that (a) for 
a given opening the coefficient of discharge increases 
as the httd increases until in the ndghbourhood of 
to metres head it becomes constant (h) for the small 
openings 15 and so metres there is not much dif 
ference between the coefficients for the same head 
and the coefficients for both openings attain prac j 
tically the same maximum value and (e) for the j 
small heads there is a progressive decrease of coefficient | 
as the s}ae of the opening increases For heads 
greater than 3 metres this effect is reversed and the : 
coefficient increases with Increase of sluice openmg { 
Experiments were also made to determine the coeffi j 
cients of discharge of other types of sluices of the 
daiff which differ m dimensions and in the levels of 
thehr sills The results of these experiments are stated 
and discussed Some observations are added on the 
accuracy of Gurley current meters 

Thb lif^ting of Alps at sea which was the subject 
of dimussion at the last meeting of the Ilhiminating 
Engineering Society offers a number of Interesting 
problems The society was fortunate m reoeivuig the 1 
co-operation of representatives of the Admiralty and 
of the Mercantile Mar ne Service Association some of 
whom gave interesting accounts of their difficulties | 
when oil lanterns were the ontv lHumfnants available 1 
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One gathers from the dMcusdcm that in mahy casH 
the degree oY light prbvided is much lest than that 
usual on land, and this most affect the safety and 
efficiency of work m the hold of the ship Among 
special problems mentioned the lighting of the chart 
house and compass-dials deserves attention Naturally 
concealed lightmg is recommended m this case one 
approved method faemg the lighting of charts mounted 
between sheets of glass by diffused light transmitted 
from below Another interesting qu^on raised in 
the discussion was the amount of light desirable on 
the deck of a ship Shipmasters were mclined to view 
with disfavour the use of lights on deck on the 
(.round that in contrast with the dense surrounding 
darkness they wculd daule the eyes and interfere 
with operations on deck in sailmg ships as well as 
affect the look out It mav be presinned however 
that this depends much on the nature of the lighting 
and that these objections would be less if the actual 
sources could be effectually screened from view To 
a landsman the idea of working constantly on a 
violentlv moving ship in complete darkness seems in 
evitably accompanied by risk and inconvenience such 
as moderate diffused lighting m ght dimmish 
Wa have received a copy of the first of a new series 
of catalogues issued by the Science Museum at South 
Kensington It is intended that each catalogue shall 
treat of a single group of the collections and contam 
illustrations of a few important objects by these 
means the price can bo kept with n reasonable limits 
and the visitor need purchase no more than he actualljr 
requires Eventually the new seres will cover the 
whole of the collections in the museum and take the 
place of the existing catalogues The present part 
(is } deals with machine-tools and metal working and 
wo^ working machines descriptive and histoncaf 
notes are included The compilers of the catalogue 
clearly have in view the meeting of the requirements 
of the visitor or purchaser who is interested in one 
particular class of exhibits and such will find that 
the arrangement of the catalogue is good and that the 
notes ap^nded to each exhibit have been admirably 
written The value of the tUustrations given mav be 
questioned these comprise twenty two photographic 
representations of selected machines If the pur 
chaser is also a visitor he will certainly not require 
these illustrations having the actual model or 
machine before him If he is not a visitor photo- 
graphs will help hun in a imnor degree only and we 
should like to suggest that a hne-drawings 
showing the mechanism or the principle of 
the mechanism would constitute a very valuable 
addition to the catalogue The Idea of section cata 
logues is a sound one and we hope that the author! 
ties win develop it in such a manner aa to meet the 
need which ah students have experienced in visiting 
the Science Museum vis to provide a record to which 
reference may be made at any future time confident 
diat the method of working and arrangement of any 
of the exhibits will be und^ood 
Mxssaa A Gaixbnxamp and Co Ltd of Sun 
Street Flnsbtirv Square ECs have Issued a list 
(Nd 71) of students balances and weights of British 
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mtn^^Mture The prices spem very moderate, and 
the construction and sensibility of the instruments are 
«ucb as will moke them suitable for teaching purposes 
m schools 

BoornmNa with the number to be published on 
July 15 next, the Psychic Research QmrUrly will be 
incorporated In a new quarterly review entitled 
Psyche which will deal with aj^ied and general 
psychology in relation to education, psychoanalysis, 
industry, religion social and perumal relationships, 
psychical research, etc A special feature of the 
periodical will be the literary section The publishers 
will be Messrs Kegan Paul and Co , Ltd 

Tm first number of a new publication. Stats 
Technology, has been received The journal is to be 
the official organ of the Institution of Professional Civil 
Servants, which was founded in 1918 A novel feature 
of the first issue is the inclusion of short abstracts of 
the proceedings of technical institutions and a paper 
on a technical subject Ihe journal will thus assist in 


providuig a means of communication between the 
techmeal, scientific and professional workers in the 
service of the State and may also serve to acquaint 
men of science gent rally with some of the acbvities 
of our numerous Departments of State 
Messrs Bowbs and Bowes, 1 Tnnity Street, Cam 
bridge, have just issued a handy classified catalogue 
(No 404) of second-hand books, journals, and mono, 
graphs deahng with many departments of science 
Ibe scope of the catalogue will be seen from the fol 
lowing secDons into which it is divided — Journals, 
Transactions, and Proceedings of Learned Societies, 
Travels, Expedibons, etc , Biographies of Scientific 
Men, General Science, including Evolution, Micro- 
scopy, etc , Biology, Botany, Zoology, Geolt^, in- 
cluding Mineralogy, Anthropology, Ethnology, etc , 
Chemistry and Physics, and Portraits of Scientific 
Men Upwards of 900 works are listed, and the prices 
asked are very moderate The catalogue is obtain 
able upon application 


Our Astronomical Column. 


Rain's Comet — Phis comet has been readily visible 
with the naked eye provided its position was known 
In the telescope it has been most con^icuous with a 
large coma, a stump of a tail, and a nucleus which 
as Mr G Merton expresses it, is planetary rather 
than stellar in character It will be nearest to the 
pole (distance 4^°) on May 9 fhe following is a 
conbnuation of the ephemens from M Ebell’s latest 
elements A little sweeping may be necessary to 
locate the comet (this remark applies also to the 
comet Pons-Winnecm, which was readily visible with 
^in aperture on April 38, and was glimpsed by Dr 
W II Steavenson with am) 
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PnoTOORAPHic Catalogue of the Globular Cluster 
Messier 15— Tbis bright ffiobular cluster is situated 
near the wostem of Pegasus Two expostves 
on It were made with the Bonn astrographic equa 
tonal (aperture aSo nun ) on 1916 November 16 and 
1917 September aa tovoeures 150m and 90m respec 
tively) by Prof KuMier The poriHons and prop«- 
motions of eight reference stars (re-observed at Bonn 
^ Mfinnichmeyer) are discussed in VerSff isr Vmv 
Stemvmrte su Bonn, No 15, and a catmogue Is de- 
duced giving magnitudes and rectangular coordinates 
Of 1137 stars in the cluster Their magmtudes (ex- 
cluding one star mag 807, probably superimposed 
on the cluster) range from 13 to i6J, their X co- 
ordinates from *-541* to +495*, and their Y co- 
erdinates from -531' to +ja^ A similar research 
in a few decades will render It possible to pick out 
the stars optically projected W the- duster No 
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appreciable change in the posibons of the duster stars 
can be expected until centuries have elapsed 

Photographs with a time-mtervol of forty-four years 
are now available for the clusters h and x Peraei 
Measurements of these plates were discussed in a 
paper by the Rev H I Macklm, S J , presented 
to the March meetuig of the Royal Astronomical 
Soaety He concluded that the few stars showing 
displacement in the interval were opucally projected 
on the clusters, and further showed that fifteen of 
them appeared to belong to the moving duster in 
Perseus 

A Photo fcLBcruc Study of Algol— Prof Joel 
Stebbins, who m detected the secondary mini- 
mum oL- Algol with his selenium photometer, has 
recently lAitrophysical Journal, March, 1931) pub- 
lished a still more refined research which he has made 
with the photo-electnc cell He has incidentally 
detected that 8 Persei is variable to the extent of 
004 magnitude, and in his later work he used 1 and 
• Persei as his sole comjMirison stars, Algol’s light 
being reduced by a neutral shade-glass On the 
whole, the new research confirms the old very dosdy, 
but there is evidence that the components are ellqi- 
soidal, with a flattenmg of about i in 50 The secon- 
dary star appears two-thirds as bnght with the new 
cell as with the selenium one, it is Inferred that it 
is yellower than the primary, perhaps of spectral type 
G, Endeavours have been made to determine the 
light of the diird component, with period of 1 9 years, 
revealed by thb spectroscope, but this Has not yet 
been done with certainty The greater brightness of 
the side of the secondaiy turned towards the primary 
IS confirmed though the range is diminished Taking 
tHe light of the whole system as unity, that of the 
two faces of the secondary is 0075 and 0045 respec 
bvely The values found before were 0 loa and 0058 
The area of the bnght body obscured at principal 
minimum is now given as 0700, and the cosine of 
the inclination of the orbits as 0 14a It is satisfac 
torv to note that the greater precision of the new 
results IS accompanied bv a reduebon in the bme of 
observation The new curve represents half die 
{ effort of the old one " 
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The InauguratiOD of the Institute of Physics. 

nr* HE inaugural meeung of the new Institute of vanoua laduetnes and with schoole and new univerti* 

A PhybicB was held on Wednoadw, April ay, in ties has created a demand for men which e wr r ed e the 

the rooms of the InsUtuUon of Civil fingineert The supply In Sir Joseph Ihotmon e opmioa, nhysica 

creotioa of a new uutitute was first suggested about now offers to any competent man a livelihood, ihnu git 

four years ago, and in the mtenm the echeme has there is small hope of its providing hnn with a 

been moat carefully ddiberated over and developed, fnrtune 

and It received the eanctloa of the Boerd. of Irode in There la an increased belief in the use of physiCa in 
November of hut year Ihe object of the inititute industiy Sir Joseph Ihomson simgested that thou^ 
la apecully to took after the protossional mterests of it la ondoubtedly a good thing to have a physicist in 

physiGUts, to set up and require from its members a the laboratory, there is a need also for one in t^ 

nigh standard of ^fessional conduct, and m other works itself where articles are manufactured in large 

ways to forward the development of plqrsics It u thus quantities This need he illustrated ^ the case of 

Intended to play the same port for physics that the an article in general use for which the English dengn 

Institute of Chemistry and various engmeenng bodies is better than the German, and the arucle itself is 

do for the cognate subjects Ite founders look forward superior when it is made in the old fashioned way 

to the foundation of a central budding m which the by skilled workmen , but when it is manufactured by 

various aocietiea that partiapate with it can be housed automatic processes on a large scale (t « by mass 

and their libraries asaembled so as to become more production) the article is very mfernn' to the 

accessible than at present It is not likely that this German 

part of the scheme can come to fruition at any early Su- Joseph Thomson considers that the scarcity of 
date, the powlbility may, however, rapidly develop physicists is likely to continue, for the supply is not 
now that the public has called m to inaugurate adequate to the demand The number ot first- and 
the institute second class honours men in 1916 were fewer than five 

The chair at the meeting was Uken by the presi hundred when engineers, chemists, and the higher 


eligible men is to be rectified Each man must 
uMergo at least one veer’s trainuig in research in 
order to develop his character, to mcrease his inde 


dent Sir Richard Glazebrook, who m openmg it out type of medical men are all included In the estimate 
hoed the aims of the promoters He then celled upon The needs of schools had to be supplied out of this 

Sir J J 1 homson to address the assembly Sir number It u difficult to see how the insufllaenCT of 

JoeeM speaking on behalf of those interested in eligible men is to be rectified Each man must 

physics, tinted out that the institute had become uiraergo at least one veer’s training in rasasreh in 

necessary on account of the increased number of men order to develop his character, to mcrease his inde 

and women who now earn their livelihood in one pendenoe of thought and to develop his resource, 

capaaty or another m connection with physics This critical power, ana enthusiasm— to raise him, in fact, 

necesaity is evidenced by the fact that In the first from intellectual adolescence to mtellectual manhood 

year of its existence it has secured 300 members out But this means another year at college invcdvmg 

of the 800 or 1000 persons that are available even additional expense that must be faced This ex 

when school teachers are counted This support is pense is met in part by fellosvships and post graduate 

sufficient to justify the recognitioa of ^ysics as an studentshm which, however, ere insuffiewnt But 

independent profession The institute Is intended to lately a Committee of the Department of Scientific 

act as a bond of union Chemist^ (a brancl^f and Industrial Research has awards grants to 

phjraics) has long been recognised professionally The students m training Thirty seven such grants have 

need for a simwr recognition of physics has become been awarded by ttie Committee 

ui^gsnt owing to the establUhmcnt of numerous re Research is also expensive for the university, the 


ui^gsnt owing to the establUhmcnt of numerous re Research is also expensive for the university, the 
search mstltutions especially in connection with present Increase In cost is horrible Research is as 

Industry much a part of the work of the university as educa 

Sir Joseph Thomson indicated that the connection non Much more money is now availabfe than for 
of physics with its applications was accidental, merly and we should be grateful to a Government for 

although there have been great developments on the what it docs in this direction 

material side His recollection went back to fifty Sir Joseph Thomson directed attention to the vast 

years ago , the laboratories in existence then were few increase in ths amount of woric that is now done 
and sparsely populated The Cavendish Laboratory The number of papers that were abstracted in die 

had been deckled upon but had not been started BefMgnrr in 1873 was ^ for the whole world, m 

The estimated cost of It was only 6300I though tl^ 1913 this was increased to ayoo It may be a question 

estimate was in fact, exceeded It was then a reck whether pioneer work has increased in the same 


had been deckled upon but had not been started BefMgnrr in 1873 was ^ for the whole world, m 
The estimated cost of It was only 6300I though tl^ 1913 this was increased to 3700 It may be a question 

estimate was in fact, exceeded It was then a reck whether pioneer work has increased in the same 

less and a dangotnis thing to make physics the busl proportion as routine woric but still it has certainly 

ness of erne’s life and In consequenoe this course been accelerated to a veiy great extent In exeimiw 

was confined to enthusiasts whose delict in research mg discoveries the physiast requ res, not tfiat truth 

more than compensated for die defiomcies in ttieir shall bcL beauty but that rt shell be in accordance 

salaries There were probably fewer than a hundred with thf laws of Nature To judge this e penod of 

^tyslcists in aH bnt the list incfudad such names as suspense is needed, this period is shortened when 
Rmn Stokes MaxweB, Oroifices, and Osborne the number of laboratones and workers is targe. It 

Reynolds Yet work m a laboratory In those da^s results that even pioneer work has been helped^ the 

some advantages There were fewer students appliancss which are now available 


some advantages There were fewer students 
even though there was less apfMratus, now there 
are twelve induction ooito and twenty stodents went- 


tn oondusion Sr Joseph Thomson emphasised that, 
together with all the dreelopments takkig jdace In 


ing them In these circumstances m dllector of a respenee to the stmulus of tn&wtry, he saw no -dts 

hdicratory has to eilerriss the functions of a league position to undervalue research underhdeen without 

of futiens in the midntenance of peace At that Hme any thought ef industrial applications Sriiolarshlps 

alee oomnthtees were sporadic ramr than chronic, as had been given by the CommttiM already mentioned 

at p n sisnt for the most abstract eesearcbes in pure mathematics 

The rapid growth of laboratonea connected with The intelleotual harvest is -even « Wigher reward than 
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tncTMied comfort and coavooiance He congratula^ 
the Institute of Physics in being farmed to aid intel- 
kctual development 

Mr A J. Balfour, who as Lord President of 
the Council is concerned with the Department 
of Scientific and Industrial Research, was then 
called upon to extend a wtUome to the msutute 
He expressed his deep graufiuition at being present 
He re^esented the outside public who ought to have 
a deep interest in what was being done in Uie develop 
ment of pure science and m inoustry He was pro- 
foundly surprised that there was not hitherto an 
Institute of Physics Physics is one of the most 
fundamental of all the sciences That lacuna is now 
filled, and he rejoiced that it h^ begun under such 
favourable auspices Reference had been made to the 
Department of Scientific and Industriil Research 
The public knew little about its work — the public very 
seldom does know about the things which most dec pi) 
concern it He confessed that when he saw 
great industrial disputes going on about the distribu 
bon of the results of industry he could not help think 
ing, Why do not you devote half the energy and 
biuf the amount of money involved to increasing the 
power of man over Nature, which would increase the 
share and increase the total result to be divided 
among the members of the community instead of 
devoting your energies to saying how the relatively 
insignificant amount we now prcrauce is to be divided 
among the producers ? ’ Mr Balfour’s memory went 
back to his Cambridge days and to the great Cam- 
bridge physicists who all in their several ways had 
ma£ advances m physics which have changed our 
conception of the structure of the universe and in 
creased our power of turning it to practiiil account 
Mr Balfour did not believe that mere expenditure of 
money, the mere growth of laboratories, or the mere 
multiplicity of students was going to produce a larger 
crop of men of genius Genius comes of itself, no 
system of education yet diKovered has been able to 
turn It out Tlie spirit bloweth where it listeth and 
no organisation will increase the number of men at 
ttie very summit of the profession He did not for 
a moment wish it to be thought that this remark 
settled the whole question A large amount of work 
which does not in itself bring to matunty a great 
discovery is required if great discoveries are to be 
made, and this work can be increased by organisa 


tion and by the expenditure of money Ihe work that 
the Advisory Council has done in providmg oppor- 
tunibes for research deserved all the praise which 
Sir J J Thomson had given to it Unfortunately, the 
present impoverished state of the country has com- 
pelled a reluctant Treasury to cut down the sum at 
their disposal No money gives, not only a greater 
spiritual return, but also a grciter pecuniary return 
than the money devoted to research It is impossible 
to carry on witliout more assistance than an im- 
poverished State can aflord or wealthy men seem 
inclined to conbgbute Apparently these men do not 
realise what they might do 

Mr Balfour said he was often surpristd that the 
imagmation of our great magnates was not stimulated 
by the idei that they could add to the wealth of the 
whole world by encouraging industrial research 
Ihere was nothing nirrow about the results of an 
increase in physical knowledge What is discovered 
in Cambridge or Paris or Jap in is a gift to mankind 
When he refieeted as he thought political economists 
were slow to reflect, on the prodigious changes which 
are made bv discovery in the lot of mankind he was 
surprised at the lack of the spint of liberality, at 
the imperfect realisation of the actual facts of the 
case and at the fatal desire to see an immediate 
return Diseovery however, lurks undeveloped for 
a generation, but the life of nations is a long life, 
ind anythmg that adds to a knowledge of the physical 
world must, either sooner or later, in our own time 
or in that of our remote descendants do something 
material for the lift of mankind The hope he had 
for the world was that by the growth of science and 
invention insteid of disiomfort comfort and leisure 
would be given to the community— at least if the 
people learn how to use their leisure That was the 
idea based upon the work of men who were engaged, 
as those present were engaged, in probing the secrets 
of Nature If as he heliev^ the institute they 
were inaugurating was going to assist in that 
great work, they might regard the day of this 
meeting as a re«l litter day in the historv of British 
science 

Votes of -thanks were proposed by Sir W H Bragg 
Sir Robert Hadfield and Prof C H I^s 

All information concerning the institute can be 
obtained from the Secretaries, lo Essex Street, Strand 
WCa 


The BntiBh Science Guild. 

Scientific Development and World Wei pare 


^RfAT success attended the annual dinner of the 
^ Bnlish Science Guild, which was held at the 
Hotel Cecd on Tuesday, May 3 Lord Montagu of 
Beauheu, president of die Guild, being m the chair 
There was eloouent acknowledgment of the great part 
science has played in the country s progress, and 
keen insistence on the imperative need of its wider 
upkeaUon to the stupeifflous problems of the future 
Ine presidoit, unfortunately, was suffering from the 
effects of a severe atUck of laryngitis, and, although 
this affected the wonted vigour of his utterance, it is 
scarcely necessary to add diat it did not lessen the 
value of his wqimty observations 
After the loyu toasts had been duty honoured, the 
president, in proposing Science and the Empire, ” 
sMd he thougnt it was quite dear that in whatever 
direetMMi we lookfd, science, moderation, and balance 
of mind were wanted all over the world to-day more 
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than ever before We had appeals to reason unheeded 
by great masses of people, we had attempts In other 
I direUions to set bnentific laws and economic laws at 
defiance , and when there was an organisation like the 
British Science Guild, which could, at any rate, 
attempt to sum up the balance one side and the other. 
It seemed to him they would do less than their duty 
if they did not attempt to bring their case and their 
teachings before the public Their thoiqjlhts were 
natumlTy centred on the ereat struggle that was going 
on in reference to one of the vital necessities of life— 
coal Thiy could not help realisirtg that all these 
struggles meant an immense waste of power and 
wealth to the nation Of course, if we used coal as 
we should, as even scientifie man in that room knew, 
we should never bum It, for instance, in that most 
cheerful thing, the open grate We knew that the 
stauU which covmd our dothet and our buildings in 
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Loodon w«re the result of waete ui coeMwtrtung Oa 
toeny grounds they would like to see ^ tune oooie 
u^ien all the bitnnunous coal of the country was 

« through a process of coking, and we used 
juid fud on one side for all kinds of transport 
and other purposes, and burnt only smokeless fuel 
m our grates Th^ would welcome anything that 
would improve the lot of the miner underground 
and help him to raise a greater quantity of coal at 
less exertion to himself and maike his occupation 
more healthy As econmnists they knew that unless 
we could m the future ndse coal at a reasonable price 
the coal of great countries like Amenca would beat us 
m the marluts of the world Lord Montagu, ^oting 
the example of Joseph in Egypt in preparing for the 
lean years, suggested that the Government should 
etore certiw articles like coal fuid certain kinds of 
food which the community might be deprived of 
during the progress of industrial msputet Tliat idea 
might be misinterpreted by some as an attack on the 
power of the trade unions, but it was nothing of the 
land We did not wish any porUon of the community 
to starve or suffer hardship, moreover, the com* 
munity must defend itself when attacked He thought 
we must gradually look forward to a time when we 
must not he dependent upon one kind of fuel only 
We must cultivate so far as we could the use of 
alternatives to coal 

Lord Montagu went on to insist that the need of 
science m every deportment of the country was 
greater to>day that it hod ever been He hoped 
tiiat some of our leading statesmen would not think 
of science only as a means of destroying our fellow- 
men because during the war, no doubt, science 
especially towards tM end of the conflict, was called 
upon to invent new means of dealing out death to our 
adversanes, and the whole mgenuity of large numbers 
of men of science was concentrate on what, after 
all, was the horrible business of destroying each other 
He was sure Field-Marshal Sir William Robertson 
would agree with him that they should try to 
develop all these great energies of sdenoe to the 
benefit of the human race What they really desired 
to do was to lead a campaign agamst ignorance, and 
he could not help thinking of one of the membm of 
their council, a most energetic and valuable member, 
Mr J J Robinson, who had done wonderfullv good 
work alnady in establishing provinaal centres and in 
endeavouring to cultivate the scientific spu-it in our 
great provincial towns He would like to see that 
side oi their w(m 4 c greatly mcreased 
Field Marshal Sir William Robertson, replying to 
the toast, spoke of the great work of men of science 
in the war, particularly referring to the development, 
with astonishing success and rapidity, of submarine 
warfare, both offensive and defensive, and of sound- 
ranging and signalling There was also ttie tank 
whiw was produced In the face of considerable 
obstacles — some people said obstructions We 
had veiw little glass for making optical instru- 
ments, but during the war men of science came 
forward and produced sufficient quantitws of this 
glast wen up to pre-war standard The credit 
due to science was all the greater, because in the 
ear preparations science had been too fre- 
tly disregarded with the result that everything 
ima to be clone almost from the very beginning 
It was to be hoped that the lessons of the 
war would not be forgotten by the fighting Sendees, 
for we might be sure tint sdenoe woiw play an even 
greater part in the next war than it hod in the recent 
war, more espeaallv when we thought of the air 
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aod under the water In view of the present podtion 
affairs we must not altogether forget abwt pre- 
parations for war He sug^sted that what we re- 
quired was that every State Dcpartinent and every 
public service should have with it, and m il^ the best 
soendfic advice and assistance that could be fur- 
nished Men who aspured to exercise Miuutenal coa> 
trol over the destinies of the country, or m other 
ways to wield large ^tdministrative powers, should 
attach much greater importance to the value of 
science as an educative force than thqr had done in 
the past it they neglected to do this they could ndt 
hope efficiently to ducluirge ther duties m peace, or 
usefully aMist in guiding their country through the 
terrible ordeal of war 

Col Sir Konakl Ross proposed Saenoe and 
Literature, ' and the toast was acknowledged by Dean 
Inge 

i.urd Rayleigh submitted the toast of The BnUsh 
Science Guild, and made a graceful allusion to the 
d tunguished man to whom tne origin of the Guild 
was primanl} due— Sir Norman Lock>er Sir Norman 
combined, he thought, m a peculiar sense, the qualities 
necessary for those who would push and advance the 
saentihc cause in this country It was no use merely 
to hold scientifit views , they had me aphorically to 
take people by the throat and shake them before they 
would realse the national importance of scientific 
principles in progressive practice 

L ora Birdisloe, in acknowledging the toast, said a 
quesUon those ot them who were not yet suffiaently 
familillr with the Ouikl might well ask was What 
It the British Science Guild / Ihe answer bad been 
su^ested to him by a very in cresting book which 
had lately been published Westaway s Science and 
Theology, * in which be found the following state- 
ment — Ibe trammg in scientifii. method has 
brought into being a uiinking fraternity whose bond 
of loyalty is respect for the truth ’ Now, surely, if 
there was one body more than another in this country 
that would answer to that description it was the 
Bn ish Science Guild He thought there was a great 
poet who said m substance — He is a free man 
whom the truth makes free, and all are slaves besides 
Well, we boasted that our country was the land of the 
free He thought it was extremely doubtful whether, 
at any rate under existing conditions, this was an apt 
descnption, but if we were not yet consaous of that 
extent of freedom which ultra-democracy should bnng 
to us, surely we could best remedy the defect by 
applying saence to all the acuvities of our human 
lifo in the future to a much greater extent than we had 
done m the past Perhaps the most important work 
upon whieh thd Gudd was at the rnommt employed 
was to endeavour to arrange a conference between 
representatives of science on one hand and represen- 
tatives of organised Labour on the other Iti^ felt 
there was an opening now for an sntsnts corduiU be- 
tween the great enlimtened leaders of Labour and the 
duef ei^onents of sdence with the object of rendering 
the task of Labour lighter more effective, more com- 
fortable and happy, and in the long run to obtain 
a very much larger output from the industrtes of the 
country They had every reason to know that the 
leaden of Labour were quite in sympathy with their 
endeavours to bring die conference about Referring 
to i.gnculture, his Lordship said thab at the present 
tiine--largely as a result of the alarming experiences 
of the war--4here was a livelier interest on the part 
of the orgaiftsed farmers of this country In scientiflo 
methods than ever there had been during the last 
generatioo 
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Early Chronology of 

O N Wednesday, April 37, Prof. S. Lan^n de- 
livered a lecture on behalf of the Egypt El^ora. 
tion Society at the Rwal Society’s rooms at Burling- 
ton House on ’’The Early Chronology of Sumer and 
Egypt and the Similarities of their Culture.” The 
chair was taken by Lord Carnarvon, who has just 
returned from Egypt and gave a few interesting 
details of recent excavation work carried out there. 

Prof. Langdon said that the andent people com- 
monly known as the Egyptians were not the first 
civilised people on the banks of the Nile, but they 
were preyed by an Asiatic people who were prot^ 
ably Sumerians or Elamites. These two Asiatic 
peoples are now known to have belonged to the same 
race, and they founded the first organised societies 
known to history on the shores of the Persian Gulf 
and in Elam in the Stone age. The Sumerians, the 
most talented branch of a widely spread race, spoke 
a highly organised agglutinating speech. They are 
found in prehistoric levels from the head of the Persian 
Gulf northwards along the banks of the Euphrates 
and the Tigris as far as Assur, north of the Lower 
. Zab, and in Russian Turkestan. Recently discovered 
dynastic tablets establish the date of the earliest king- 
doms of Mesopotamia as early as 5000 b.c. At that 
time the Semites had already invaded the Meso- 
potamian Valley and established themselves in the 
region of Bagdad. The history of ancient Babylonia 
consists of two rival kingdoms, Sumer in the south, 
the principal capital of which was Erech, and Kish 
in the north, tM principal capital of which from 
5000-3900 n.c. was at Kish. 

The earliest Sumerian culture is strikingly similar 
to that of prehistoric Egypt ; it must be assumed that 
a branch of this people occupied Upper Egypt in the 
region of Abydos and Hleraron]Mlis as early as 
5000 B.C. The Sumerian linear pictographlc writing is 
clearly revealed in the Egyptian pottery markings 
which preceded the Egyptian hieroglyphs. This 
svriting is known to have been well developed in 
Sumer or ancient Chaldea before 3800 b.c., and the 
prehistoric Egyptian linear style cannot be much 
later. The Sumerians and Elamites appear to have 
reached Egypt by sea routes, trading and adventuring 
along the coasts of southern Arabia until they reached 
Punt, Ethiopia, and finally the Nile Valley in the 


Sumer and Egypt 

region of Coptos. All their prehistoric remains have 
been found in Upper Egypt, pnndpally at Abydos and 
Nagbada. They brought with them into Egypt the 
cylinder seal, the mace head, and a style of decora- 
tion in stone which is characteristic of Sumerian 

The characteristic features of this remarkable pewte 
were a long head of large brain capacity, a thin, high 
nose which joined the cranium without depression, a 
slightly rece^g forehead, and eyes the axes of which 
arc not horizontal, but slant slightly outward. The 
position of the axis of the eye is precisely the reverse 
of the Mongolia^, type. It is possible to discern in 
their prehistoric tomb paintings in Egypt the same 
physical characteristics. They disappeared in Egypt 
some time before the first Egyptian dynasty founded 
by Menes, and were superseded by an African pc^le 
who amalgamated with Semitic races from Asia. Tnis 
new race invented their own system of writing, which 
developed into the classical hieroglyph. The older 
Sumerian linear style appears to have been used in 
Egypt without intelligence even by the Sumerian- 
Egyptians thrmselves. It was probably never under- 
stood in Egypt, and the signs survived only as occult 

marks on pol‘ “ '■ '*■ •- . -j 

disapp<‘ared. 

The rcligioi 

to the Sumerian, and th^V is no Semitic influence ii 
the fundamental religious concepts of the ancient 
religions of Babylonia and Egypt. The names of the 
gods in both pantheons do not reveal a single Semitic 
name. It is probable that the great cults of Tammur 
and Osiris are the creations of two branches of the 
same people, that of Osiris^ being inherited by the 
E^ptians from the older Asiatic people. 

Prof. Langdon attempted to fix the beginning of 
the first E^ptian dynasty by comparing the methods 
of year.datTng of the famous Semitic Emperor NarSm- 
sin (3795-39 B.C.) with those of Egypt. He argued 
that Nar&m-sin borrowed his system of ^car-dating 


svster „ 

from Egypt, and showed that this could have token 
oafy afi “ 


also argued from archaeology to make Narflm-sin 
a contemporary of the last two kings of the second 
Egj^tlan dynasty. He arrived by these two methods 
at a date ctrea 3300 B.c. for Mehes. 


Imperial Forestry Education. 


'T'HE Report of the Interdepartmental Committee 
■*' on Imperial Forestry Education appointed to 
prepare a scheme for giving effect to the resolutions 
of the British Empire Forestry Conference of 1920 
with regard to a central institution for training forest 
ofiioars has Just been issued (Cmd. 1166, H.M. 
Stationery Office, 3d.). Keeping in view the decision 
of the conference that the future higher training in 
forestry should take place at a single central institu- 
tion, the Cmnmlttee'wognises that the main inject 
to be aimed at in the training of forest officers is to 
turn out men fully equippM with theoretical and 
practical knowledge, with minds broadened bv educa- 
tion, and with capacity, strengthened by practical 
experience in forest work, to direct men and opera- 
tions. It considers that it would be a retro^ade 
course to interfere with the ^ork already done by 
universities in establishing and maintaining courses 
of training in forestry, and seeks rather to co-ordinate 
all these courses, to bring them up to a common 
level, and to utilise them as* a preliminary to a 
higher course of training at one centre. 

NO. 2688, VOL. 107] 


Under this scheme the course of study at a uni- 
versity would extend over three years, IraiUng to a 
degree in forestry ; at this stage men would be selected 
as probationers for one or other of the forest services, 
and admitted to the central Institution for a period 
of higher training extending over one year in the case 
of ordinary forept officers, or longer in the case of 
those who propose to specialise. Jn order to widen 
the field for recruitment and to (flitain men with a 
high scientific training, it Is considered desirable that 
a certain number of probationers should be select 
vrith honours degrees in science; these men should 
then, after a forestry course covering the second and 
third years at a university school, spend a final year 
at the central institution. In the case of men 
required as specialists honours graduates in science 
should be selected, given such a course in general 
forestry as may be considered necessary, and then 
sent for two years to tite central institution. 

The Committee (Urects aHention to the great value 
of maintaining close relations between the central 
training institution -and research work ; research Into 
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quMtions affecting forest production aa well m 
ontomology mycwogOTi soil science, and like 
should form port of tM work of the central institution 
It IS proposed that the central uistitution should 
be located at Oxford, incorporated with the Univer 
sity, and governed by a boara appointed one half by 
the Departments or Governments concerned and the 
other half by the University Ihe director (who 
should be the professor of forestry) and the staff 
should be appointed by the University with the 
approval of the board The Departments concerned 
sbwid jointly guarantee to the board an annual sum 
sufficient to pay the costs of the institution and 
should defray any deficit in the annual working in 
proportion to the number of students trained for the 
services of each Department It is estimated that 
the annual cost of the permanent staff should not 
at the commencement exceed 4000I per annum No 
«stimate of the capital cost of the proposed scheme 
«an be made until detailed plans of such buildings 
as the University are prt pared to provide have been 
•obtained and discussed but pending the erection of 
permanent buildings it has been asc«rtainod that 
arrangements can be made with the I. niversity for 
temporary accommodation 

Among other proposals is one thst officers of every 
forest service should at one period of their career 
return to the institution for a special course 


UniTersity and Educational Intelligence 

Cambudgb — Dr J H D Scott and Mr W W 
Harvey of Christ a College, have been elected to John 
Lucas Walker studentships in pathology 

Mr T C Wyatt has been elected to a fellowship 
at Christ s College 

Ihe directors m Messrs Barclays Bank Ltd have 
given loool towards the cost of the new engineering 
kdioratory 

Details of the htest proposals as to women students 
«t Cambridge have now been published The 
memorial (which h is been signed by nearly two 
hundred residents including bir Clifford Allbutt Prof 
Eddington Dr hen ton Dr T H Griffiths Prof 
Inglis Stf Willnm Pope Dr Rivers Prof Seward 
Sir Joseph Ihomson and Dr Whetham) asks that 
women sh ill be matriculated is members of women s 
colleges shall be eligible for all deg^rees with ill 
privileges except membership of the Senate and of 
the El ctoril Roll also that they shall be eligible 
for scholarships prizes ind studentships professor 
ships readerships lectureships and examinerships of 
the University and for membership of boards and 
syndicates Women would be present on the council 
of the Senate as assessors without vote There 
would be provision against mixed colleges and against 
an mcrease of resident women m ttatu pupiUan 
b^ond 500 The couoal proposes to have this 
srheme and the alternative scheme which merely 
offers the women titular degrees voted on during the 
present term The new scheme is the result of a 
conference b tween some of the supporters and some 
of the opponents of the old Report A and is backed 
by the signatures of 115 supporters of Report A and 
Of 50 opponents of this report 

I ONnoN —The first of a course of eight advanced 
lectures in physiology was given in the physiologlca] 
laboratory St Bartholomew’s Hospital West Smith- 
Held E C t 0(1 Tuesday by Prof W D Halliburton 
upon the subject of Cerebro-^nal Fluid The 
remalhing toctures will be as fellows —May to. Prof 
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M S Pembrey The becretion of Milk, Minr ly, Mr 
J Barcroft, Alpuusm , May 34, Prof W M B^Iiss, 
The Reaction of the Blood, Mm 31, Prof J B 
Laathea, Tyrosine I Juno 7, Prof E H Starting The 
Heart in Exercise, June 14, Dr H H Dale, Ana» 
phylaxis, and June ai Dr Leonard Hill, The Capil 
iaiw Circulation 

Another course of eight lectures on “Reception of 
Sensory Stimuli will be given by Prof H E Roaf 
in the p^siology theatre London Hospital Medical 
College Turner Street Mile End E 1, at 4 30 p m , 
on fhursdays May is 19 and a6 and June 2 9 16, 
23 and 30 Ihe lectures in each course are addressed 
to advanced students of the University and to others 
interested in the subject AdnusMon is free without 
ticket 


Tub Zionist Organisation is prepared to send a lei 
turer on the Jevvlsh national movement free of all 
charge to any organtsaUon or societi Ihe lecture 
can be illustrated by lantern slides dealing with Pales 
tinian life ind stenery Persons interested should 
write to the Lecture Secretary Zionist Organisation, 
77 Great Russell Street London W C i 

A PROVISIONAL programme has been issued of the 
summer meeting of uie Institution of Electrical En 
gineers to be held at the Scottish centre (Glasgow) on 
June 7 10 On the first day of the meeting Mr R B 
I Mitchell will describe the Daln arnock generating 
station which will be followed bv a visit to this jiower 
station On the second dav Prof M Maclean will 
give a paper entitled The H>dro-el trie Resources 
of the Scottish Highlands ’ The last d iv of tiK 
meeting will be spent at Oban md a visit will be 
paid to the hydroelectric installation of the British 
Aluminium Co 

Acting in co operation with the Royal Academy of 
Sciences in Holland the Anglo B itavian Society is 
attempting to foster a fuller understanding between 
scientific men m Holland and England by arranging 
for addresses to be given by Dutch lecturers in 
London and by English men of science in the four 
universities of the Nethcriinds In March last the 
lectures m Holland were inaugurated at Leyden by 
Dr Thomas Lewis of University College Hospital 
who gave an account of his recent work on the heart 
On April 14 and 16 Prof Elliot Smith delivered ad 
dresses at Groningen and Utrecht respectively on 

Vision and Evolution In 1912 Prof Elliot Smith 
directed attention (Nature September a6 1912) to 
the far reaching results in tne evolution of the 
Primates of the substitution of vision for smell as the 
guiding sense in man s arboreal ancestors In the 
Montgomery lecture in Oublm last autumn he de 
velop^ this theme further by demonstrating the pro. 
found influence exerted upon the evolution of the 
brain by the acquisition of stereoscopic vision In 
the lectures given in HoHand attention was concert 
trated on the changes which are brought about in 
the cerebral cortex of an animal which for the ffrat 
time actmired powers of true observation and the 
means of appreciating form spare and time The 
possession of acute vision in conjunction with extreme 
mobility and co-ordination of the eyes and such deb- 
cate tactile instruments as the hands srtiidi under 
the guidance of vision explore the surrounding world 
and learti by experiment gave the animal ffie curtositv 
and the mcentive to embark upon the voyage of <ht 
covery which eventually led to the emeiipenee of 
man’s intelligenm and nsthetic appredatian, and ae 
a result the attainment of hie distinetive knowledge 
and powers of discrimination 
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Cal en dAT of Scientiftc Pioneers. j Societies and Academies 


May S, ISM. Patar OtiaUv Ui««na Oinalilat Slad 

—Ihe hucceafcor of Oauwi at GoUingen Uirtchltt did 
original work oo tht theory of num^b and hourter b 
theorem and wrote on the discoverieb of Gaubb and 
Jacobi 

May S, lias Aagiiat W*atoi van Haftaaim Aad - 

A great leader in the chenucal world Hofmann m 
1845 tit the age of twenty-seven through Liebig 
becime head of the Koyal College of Chemistry. 
London where many promment Lhcmists were 
trained His work related to many problems in 
organic chemistry, and especially to the coil tar m 
dustry Returning to Germany in 1864 the following 
\ear he succeeded Mitscherlich in the University ot 
Herlin 

May S, ISM Prwineh Habinah Alaxandari Baraa 
vaa HambaMt diad — Pouessing a passion for travel 
ind science Humboldt during 1799-1804 made a 
memorable journey with Bonpland in South America 
Hit great scientiiic wmk Cosmob was published 
during 1845-58 

May S, 1SS4 Ataxandar Wdlam WdbamMM died — 

Williamson in 1855 succeeded Graham m the chair of 
ihemistry in University College, London (or his 
work on ethLriflcation he was awarded one of the 
Koval medals of the Royal Society 
May S, ITS*. Aataaia Uaratit Uvoltiar died —The 
founder of modern chemists and one of the most 
dutingulshed victims of the Trench Revolution, 
Lavoisier perished beneath the guillotine at the age of 
fifty In prison he refused poison saying I set no 
more value on life than you do, and why seek death 
before itb time? It will have no thime for us Our 
true judgcb are neither the tribunal that will condemn 
us nor the populace that will insult us We are 
btricken down by the plague that is ravaging France 
One hundred and six ytars after his death Pans as 
the result of an internatiun il subscription erected the 
monument to L rvoisicr which stands behind the Made 
leine Church close to where he once lived 
May S, 1SS3 damea Thomsaa diad— The elder 
brother of Lord Kelvin Thomson was a distinguished 
physicist and engineer, and in 1873 succeeded Ran 
kine m the chair of engineering at Glasgow 
May t, 18M. Uias Qay-Uitsaa «ed— A 

p^rofessor of chemistry at the Fiole Polvtedinique 
Gay Lusaac was known principally for his researwes 
into the chemical and physi^ properties of gases 
and vapours In 1815 he isolated cyanogen 
May 10, 1M8 Laonhard PihIm dM— Fuchs is 
regarded as one of the founders of German botany 
His name is perpetuated by the word fuchsia first 
applied to the plant in 1703 by Plumier 
May 10, ISM Tkomw Youag died— A pioneer m 
physiological optics the advocate of the undulatory 
theory the first to use the term energy ’ for the 
product of mass into the square of veloiitv and the 
introducer of “Youngs raMulus Young has been 
referred to as the mo^ clear thinking and far seeing 
natural i^ilosopher of his age 
May 10, 1010. ttaaMao Oaiaaaaara died— The 
greatest of Italian chemists Canntssaro held posts at 
fisa Alessandria Genoa and Palermo, to<8« part m 
the liberation of Sicily and from 1871 was profesaor 
of chemistry at Rome His greatest work was the ex 
tension and application of the hirpothesis of Avogadro 
May IS, 1171 Sir Mm F ni mM i WWam HanaM 
diad — Bv his work m physics and astronomy and bv 
his svntings Herschel exerted a great influence on hts 
fellows His fame was hrgeh enhuiced b) Ins astro 
B^ical work at the Cape of How 
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Royal Socisty AprU ai —Prof C S Shemngtonr 
president m the chair — Prof J My A quantum 
theory of colour vision In accordance with the 
physiological law of nerve impulses, known as the 
all or none law the cone is connected with the 
optic nerve through a plurality of nerve fibres the 
rod being ci nnect^ through one fibre only I his is 
supported by histological evidence Ih fundamental 
colour sensations may be taken as corresponding to 
frequencies in the rabo a 3 4 and this is the ratio 
of the energies of the corresponding quanta and of 
the kinetic energies of the electrons liberated It i» 
supposed that this is also the ratio of the numbers 
of fibres activated m the cone In the case of the 
rod quinta tan activate but one fibre hence its 
achromatic functions In the case of the cone the 
activation of two three or four fibres evokes the 
fund iniental sensations White sensation arises when 
all nine fibres ore ictivahs! Colour sensation curves 
colour bl n Iness and the energy rel itions of colour 
sensation and luminous sensation are disrussed — Prof 
\ V Hill The enirgy involved in the clectnc change 
in muscle and nerve An expression is given for the 
heating effect m a muscle or nerve of the currents 
prodi^d by the electric response accompanying the 
propagated impulse In a muscle the heat produced 
is not more th in one hundred thousandth part of the 
energy liberated m a twitch in a nerve it is of the 
order of size of 3 5 x 10 * calorie It is concluded 
from the smallness of these quantiUes that no 
appreciable provision of energy Is required in the 
propagation of the electric response and that the 
physico-chemical change producing the response is 
the only factor involved in the propagated nerve us 
impulse — H M Kyk \svmmetry met imorphosis 
and origin of flat fishes fhe flat fishes owe their 
change of form m the beginning to an inherent asym 
metry of the abdominal trgans the coil tf the gut 
other organs develop asymmetrically according to the 
balance and persistent flexures convey the asymmetry 
to the skull Many normal teleosts form a coil and 
display the same initial disturbances but their balance 
la tess defective and the skull escapes deformity in 
various wavs The metamorphosis of flat fishes takes 
place during the pelagic stages the fish swims and 
lies on one side because that side becomes the heavier 
^fter the demersal habitat has been attained changes 
in fundamental structure are improbable so essential 
differences indicati separate origins The flat fishes 
have appeared in phj logenv— that is the skull became 
affected bv the asymmein of the be dv whi n the coil 
of the gut was forming and when the caudal r^ion 
came to occupy more than half the total length Con 
firmation of this view is found m the affinity of each 
group to separate types of normal teleosts ranging 
from the Maerurids to the Pcrcoids — T L Piankard 
Studies in the cytology of the statolith apparatus in 
plants viewed in relation to their habit and biological 
requirements (i) The reaction to external stimuli of 
some liverworts The degret of geotrnpic imtabilitv 
corresponds in general with the biological require 
ments of the plant The statolith apparatus Is usually 
absent in vegetative thalU where ^sition issof no 
Importance while it is most strikingly developed in 
the strongly geotropic gametophores and soorogonn 
(a) The movements executed bv fern fronds m 
response tn Intemil and external stimuli In fifteert 
species representative of the Fllicales geotropic 
imtabilitv was always present though both latent 
and reagtion times are ifreater than the corresoondlng 
perjods for Anglospe^s implying phvsiologlcat 



3i8 


NAn/kB 


evolution A cylinder of etatocyte tinue u alwaya 
develqied in the ground tissue of the young radus, 
wfaidi disappears at about the time of unfolding of 
the leaflets when response to gravity also ceases In 
Atfkmum bulbtftrum a curve showing the amount of 
statocyte tissue present corresponds more closely with 
the curve of ^tropism Growth contmues some 
time after the simultaneous loss of the statolith 
apparatus and the power of gravitational response 
April a8 —Prof C S Sherrington, president m the 
chair— Prof H Lamb and R V WhweU fhe 
vibrations of a spinning disc This investigaUon was 
suggested by the occasional failure of the blades 
(rf steam turbuies apparently resulting from flexural 
vibrations of the turbine disc Expressions have been 
obtained for the gravest natural frequencies of vibra 
tion (i) by exact methods on the issumption that the 
disc is so thin or rotates so fast that the restoring 
effects of centnfugil force are predominant and the 
effects of flexural rigidity negligible (s) from Kirch 
hofl s thewy for flat circular plates in cases for which 
the opposite assumption can be made and (3) by 
Kaylei^gh s ^proximate method employing an assumed 
curve of defiertion tor cases in which both centnfugil 
and flexural effects require to be taken into account 
Employing method ^3) the gravest natural frequency 
of vibration must be over-estimated It is shown 
that a corresponding lower limit can be obta ifed by 
considenng each restoring system separately — Dr W 
Rss sah s f a Ihe hardness of solid solutions It is 
suggested that crystals of a solid solution of metal B 
in metal \ arc built up on a single space lattice 
system similar to that of crystals of pure A but that 
certain atoms of A are replaced by atoms of B \9 
the atoms of B ore necessarily dissimilar from atoms 
of A this involves a certain amount of distortion of 
the space lattice the amount of which will depend 
upon the degm of dissimilarity between the two lands 
of atoms The mechanical prt^ierties of the crystals 
will be affected bv the distortion surfaces which were 
plane gliding surfaces in the crystals of pure \ being 
no longer perfectly plane m the sbhd solution crystals 
and consequently offering an Increased resistance to 
slip within the crystal The greater the distmtion 
produced by the mtroduction of an atom of B the 
greater uill be the hardening effect of the introduction 
of B into A in the form of solid solution As a first 
approximation the hardening effect of one metal upon 
another in stdid solution is inversely proportional to 
th'- aolubil ty of that metal in the first This is shown 
to be in accordance with fact in regard to the alloys 
of many metals— W Bartrse and Prof A V Hffl 
A method of analysing galvanometer records The 
motion of 1 galvanometer connected to a Aermopile 
in contact with a body produemg or absorbing htat 
IS governed by lineir dinerential equations with con 
stant coeffic ents hrom the relation between galvano- 
meter deflection and tiipe the relation between heat 
production ind time lan be determined It is ncces 
sary to construct a control curve i « the relation 
between gilvanometcr deflection and time for an 
instantmeous liberation of heat in the body on the 
thermopile The observed curve is reconstruchMl in 
terms of the control curve and employing a 
numerical method described a fair analysis of the 
course of the production or absorption of heat can be 
mad* — r H Kswaua ^ new form of Wehnelt 
interrupter The new interrupter consists of a 
platinum wire Immersed in a saturated solution of 
ammonium phosphate The whole is contained in an 
alutqinium vessel which acts as the cathode The 
current density at the anode is one-quarter of the 
value In the oM form of Wehnelt interrupter con 
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sequently there is less heating of the electrolyte and 
less dismtttfration of the platmum wire The Inter 
rupter can be used with altemabng currents which it 
rectifies The secondary discharge, obtamed from the 
new type of interrupter is very disruptive, and bos 4 
larger peak value There is no self inducUon in the 
circuit when used with alternating turfents Ihc 
primary current wave-form has been investigated with 
direct and alternating currents— T L Ibes borne 
experiments on thermal diffusion The method 
depends on the use of the katharometer as an instru 
ment for accurate gas analysis A temperature 
radient wis applied to a number of mixtures of 
ydrogen and carbon dioxide by passing them through 
a cvlmdncal glass tube down the nnddle of which 
was a platinum helix heated by an electric current A 
steady flow of the gas mixture was maintained and 
the gises were drawn off from the hot and cold regions 
of the tube ifterwirds passing through a differential 
katharometer for anilvsts There was i genenl ten 
demy for the hydrogen to diffvse tiwards the hotter 
region and the earbon dioxide towards the cmfier 
region confirming the results of Chapman and Doot 
son C urves arc drawn showing that the amount of 
separation is proportional to log T / f, where 1 and 
1, are the absolute temperitures of the hot and cold 
regions The maximum separition for a given tern 
perature gradient s obtain^ in mixtures containing 
from 50-fi) per e nt by volume of hydrogen The 
results give strong support to the theory worked out 
bv Chapman in his kinetic theorv of gases The 
amount of separation is less than would be expected 
if gas molecules behaved like rigid elastic spheres — 
B N Chakravarty The diffraction of light inedent 
at nearly the cntical angle on the boundary between 
two media 

AssoclatiM at EMoealc BMogMs Wil as Sir 
David Pram in the thair — A Miuurd Green 
plant matter as a decov for Actinomyces scibies 
in the soil fhe work of Gillespie Hurst and 
Martin was criticised and the obligate relation of 
potato-scab to a certain range of hyorogen ion vilues 
chsproved Experiments earned out during several 
years at I eeds were described and interpreted in terms 
of the author s decoy theorv — E H Wcluurds 
The iction of bacteria and protozoa m conserving the 
nitrogen in sewage \ brief account was given of 
the activated sludge process bv which intense aerobic 
treatment Increases the nitrogen content from a per 
cent to from S to per cent the whole of this 
being denved teom the urea in the initial sewage 
Estimating the weight of dry matter in protozoa and 
bacteria at 25 per cent the author s experiments at 
the Rothamsted Experimental Station showed that 
the nitrogen contained in these organisms gave 8 per 
cent a remarkably close approximation to the in 
creised nitrogen after activatmg sewage Rotham 
s^pd experiments were described which illustrated the 
viluable manunal propert os of ictivated sludge — 
G P Wiltshire The methods of infection of the 
apple canker fungus The parisite enters apple trees 
through wounds caused by various natural and art! 
ficiil agents but the primary channel of invasion Is 
through small cracks in the leaf scars The course 
of sirh infection was described in relation to the 
relative susceptibilities of different varieties of apple 
The discovery of leaf scar infection modifies ideas as 
to the treatment of aople canker and possible control 
measures were considered 

Paris 

Acadsaiy ef SdMces April 1 1 — M Georges Lemome 
m the chair— P AppsO The periodic movement of 
a fluid — B BBIaad Observations of the tolar 
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tOifW of April 7, 1921, at the Parit Obaervatoiy.— 
M. DeaflU: The explanation of the amearance of 
certain new fornib of Lamellibranchs. — A . « Qraawrt ; 
TIm utility in physical asteonomy of the consideration 
of sensibility w lines of the qiectrum. — M. da Sfarrs : 
The maximum yield of turbines. — M. Emile Borel 
was elected a member of the section of geometry in 
succession to the late Georges Humbert.— P. Heabert : 
The potynomiaiii of Hermite-Didon and the Laplace 
functions in hyperspace. — A. l>aa|oy ; The characters 
of certain integrable functions and the corresponding 
operations.— C'. 5erdmaaa ; The apparent diameter 
of a Orion. The apparent diameter of this sUr has 
been recently determined by Michelson, making use 
of an interf^cnce method the prindpts of whldi is 
due to Fizeau. Michelson ’s figure 00^ is compared 
with the figure (0059*) obtained by the author^s in- 
direct metl^ based on photometry. — £. Esclaagoa : 
Observations of the eclipse of the sun of April 8 made 
at the Strasbourg Observatory .—A. Leeeal . The 
eclip)<c of the sun of April 7, 1921. Risumi of ob- 
servations carried out nt the Besanran Observatory.— 
M. Metsax : Observation of the eclipse of the sun of 
April 8, 1921. The phenomenon of the black drop 
was seen during this eclipse.— M. MWiksvtteh ; Ob- 
servations of the Reid comet (1921a) made at the 
Observatory of Marseilles with the Eichens 26-cm. 
equatorial. Positions are given for April 4, 5, and 6. 
— J. Moscart ; The eclipse '01 the sun of April 7, loai, 
at the Observatory of Lyons. — P. Strsehaat: The 
flattening of the steroid of Saturn. From the dis- 
pla ce m ents of the line of nodes of the satellites an 
average figure of 0-1027 or 1/^74 la found for the 
flattening. This value is probably more accurate 
than data based on direct determinations. — A. DaavU- 
Her: The structure of the L series.— G. Reboal and 

R, Lace ; The influence of the geometrical form of 
solid bodies on the chemiinl actions which they 
undergo. Further experimental confirmation of the 
conclusions arrived at in an earlier confirmation ; the 
velocity of reaction is always greatest at the points 
where the radius of curvature is smalicst - -A. A. 
Oonti: .\n automatic apparatus for recording the 
variations of a gaseous mass with time. The mano- 
meter measuring the volume changes in the gas has 
a fine nlchrome wire stretched throughout its length; 
this forms ,an arm of a Wheatstone bridge, and thus 
the volume changes converted into re,sistances are re- 
corded photographically. The whole of the gas is 
kept at constant disgwgation by balancing against 
a compensation tube kept nt a constant temperature. 
This balance is maintains automatically by a separate 
electrical arrangement. — C. MatlgiMn and Mile. G. 
Morchal : The use of enamelled bombs in calorimetry. 
Some of the enamels now in use for lining calori- 
metric bombs are attacked by dilute acids, and the 
amount dissolved is sufficient to interfere with the 
accuracy of the nitric acid correction, and also with 
the use of the bomb in analytical determinations 
(sulphur, phosphorus, etc.). The effect Is most marked 
with new enamel. — G. Dopeat ; Contribution to 
the study of the acid constituents of the resinous 
exudation from the pine. The dextro- and Itevo- 
plmaric acids. By the usual methods of extraction 
the Uevo4M;id is converted into Its optical Isomeride. 
The technique necessary for the isolation of either 
acid in a pure state is described. — J. Reech : Ob- 
servations of the electrical field of the atmosphere 
during the eclipse of the sun of April 8, 1921. The 
electrical field underwent a marked diminution; there 
was a lag of about an hour from the middle of the 
eeUpM.— A. Briqeet: The Low Country of Picardy 
north of the Somme ; the line of the ancient bank. — 

S. fl f i fsw s c a ; The asymmetry and the technical 
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longitudinal sections of the crown of the molars of 
mastodons and elephants. — A. Dshofns: Heteroty^ 
in the somatic mitosis of Corethra plumicornii.~V. 
Wlatnbsrt The ancural irritability of the ectoderm 
revealed by the ciliary displacement of the embryo 
in Rana temporaria. — W. KepaciewsU : Surface ten- 
sion and antianaphylaxy . A criticism of the views and 
experiments of M A Lumiire on_ the iinpo^nce of 
surface tension in connci.tion with anaphylactic shock. 
— M. Kajrser: Researches on the azobacter. 


Books Received. 

Aspects of Plant Life, with Special Reference to the 
British Flora. By Robert L. Praeger. (Nature 
Lover’s Series.) Pp. 208. (I-ondon ; S.P.C.K. ; New 
York : llie Macmillan Co.) 6*. net. 

The Yearbook of the Univcrsitic!, of the Empire, 
1921. Edited by VV. II. Dawson. Pp. xiv+syi. 
(London : G. Bell and Sons, Ltd.) 15V. net. 

Le Destin des Etoiles : Etudes d’Astronomie 
physique. By Svante Arrhenius. Traduction fran^aise 
by T. Scyrig. (Nouvelle Collection scientifique.) Pp. 
v+224. (P^s : F. Alcan.) 8 francs net. 
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The Potash Position. 

T he sttu.Ttion of Great Britain .ns regards a 
due supply of potash is again attracting 
attention, and the present moment may be looked 
upon a.s opportune for briefly re\iewing its lead- 
ing features. Potash is one of the essential re- 
quirements of a country like our own; it is used 
in many ways, mainly in various branches of 
ohemical industry, in glass manufacture, and in 
agriculture, its application in the last-named 
being by far the most important. Thus it 
has been estimated that in 1913 the world's 
consumption of potash (calculated as KjO) 
was about x, 000, 000 tons for agricultural 
purposes, as against 135,000 tons for all 
other purposes. Before the war this consump- 
tion was supplied entirely by Germany, chiefly 
from the mines situated in Germany proper — 
namely, Stassfuit, Brunswick, Hanover, etc. — 
and to a much smaller extent from the mines in 
Alsace, then subject to Germany. All these mines 
were in German hands, controlled by the Potash 
Syndicate, which delib^tely limited the Alsatian 
output to 5 per cent, of the total, in order to pro- 
tect the very large capital that had been invested 
in the North German potash mines. In 1913 the 
consumption of potash fertilisers (in tons of K^O) 
was as follows: — 
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Germany 

... 536.^ 

United States 

... 231.689 

Holland 

• 

France 

.. 33 ."S 

AuRtrla-Hungary 

25.073 

Russia 

24,260 

Great Britain 

23,410 

Other countries 

62,95s 

480,082 


In that year German land received just about 
eight times as much potash per acre as did land 
in this country; it is true that our needs are less 
in this respect than are those of Germany, first, 
because our land is on the average much heavier 
than that cultivated in Germany, thus needing 
Icis potash, whilst it appears also to be richer 
naturally in potash ; and, secondly, because some 
of the crops, such as potatoes, grown in Germany 
on a far larger scale than here, require more 
potash. In spite of this, however, there seems 
little doubt that this country could use with great 
advantage very much larger quantities of potassic 
manurial agents than it has done in the past. 

Given the raw materials, the preparation of the 
various finished products is relatively a simple 
operation so far as chemical manufacture is con- 
cerned, so that the question whence we are to 
obtain the necessary supplies of potash can be 
answered only by a study of the natural sources 
available. Before the war these came, as has 
been seen, wholly from the vast deposits of potas- 
sium-bearing salts under German control. Since 
the recovery by France of the lost provinces of 
Alsace-Lorraine, our Ally has now resumed pos- 
session of the Alsatian potash deposits. These 
deposits are far more important than their re- 
stricted production under the German rdgtme 
would have implied. They underlie an area of 
some 200 square kilometres, lie relatively flat at 
a depth of some 600 metres, are up to 4 metres 
in thickness, and are estimated to contain about 
1500 million tons of crude potash salts. In 
their mode of occurrence, therefore, they present 
very great advantages over the steep-lying, con-k 
totted North German deposits, which lie beneath 
heavily watered strata, and can be won 
only by means of difiBcult and costly methods 
of shaft-sinking. Above all, the Alsatian de- 
posits are immensely superior in chemical 
composition to their North German com- 
petitors; they are much richer in potash, for 
whereas the German crude salt averages about 
10 or la per cent, of K} 0 , the French deposits 
Qontain a proportion that is variously stated as 
between 18 a^ 25 per cent, of K| 0 ; moreover, 
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tihe former contam a larg^ proportion of magnesic 
chloride, whilst the latter are practically free from 
this objectionable impurity 

In addition to the Alutian and German de 
posits, a number of other deposits are known 
There are deposits in Galicia, which have been 
worked in a small way for some years as also 
at Erythrea, m Italy, and the existence of a 
number of others that have not yet been worked 
has been recorded It appears that the recently 
discovered deposits in Cat^onia, Spam, are likely 
to prove quite important In several parts of the 
world lakes rich in potash salts have been worked 
— e g m Tunis, in Chile, and in the Lnited 
States Those in the last named country occur in 
Central Nebraska, and produced salts carrying 
40 000 tons of K|0 in 1918, the producing capa 
city being estimated at 50,000 tons or about one- 
half of the total producing capacity of the entire 
United Sutes 

In this country the only practically available 
source of supply is the flue dust from blast 
furnaces It has long been known that this dust 
contains potash, but the amount was small, and 
worse still very variable depending largelj upon 
the working of the blast furnace As the result 
of a number of experiments initiated by Mr K M 
Chance, of the British Potash Co , ltd , it was 
discovered that by addmg a small proportion of 
salt to the blast furnace charge, practic^y all the 
potash present could be volatilised as chloride 
and recovered in the flue dust Messrs Rossiter 
and Dingley invesUgated for the above company 
the percentages of potash in a large number of 
iron ores, and pubbshed their results in 
November, 1919 m the Journal of the Soaety of 
Chemical Industry Tlje ores richest m potash 
are the bedded ironstones of Secondary age, such 
as those of Northamptonshire, Cleveland Lincoln 
shire and Oxfordshire, which showed respectiveU 
043 per cent , o 36 per cent o 36 per cent and 
030 per cent of potash When salt is added to 
the charge of a blast furnace smelting these ores, 
flue dusts are obtained that contain about 30 or 
35 per cent of KgO as chloride or other water 
soluble salts Such dust is therefore, consider 
ably richer in potash than the ordinary manurial 
salts hitherto supplied from Germany and it 
seems probable that it could be apphed direct to 
the land with very beneficial results, though not 
much work has as yet been done in this direction 
The experiment of adding salt to the blast- 
furnace charge has as yet been tned m only a 
few works, and the bulk of the dust thus produced 
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appears to have been worked up for potash aafta 
at the works of the British Potash Co , Ltd , at 
Oldbury In the piqier already referred to, it i» 
calculated that if the salt process were adopted 
in every blast furnace in Britain, potash equivalent 
to 50,000 tons of KjO could be recovered annually 
This figure is about double that of the British 
consumption of potash for agricultural purposes 
before the war, but falls far short of the amount 
that we really require in this country, whilst it 
need scarcely be said that nothing even remotely 
approaching it has as yet been produced, nor does 
there appear to be the slightest prospect of reach 
ing it for many years to come 

In the meantime, British agriculture needs 
potash and needs it most urgently Agriculture 
IS the most vital of our industries, and when the 
process of destroying our coal mining industry, 
and with it our manufacturing industries gene 
rally now apparently in full swing, has been con- 
summated, It will be the only means by which the 
inhabitants of these islands can continue to exist 
It would appear, therefore, that the best policy in 
our national mterests is to help our French Allies 
to develop as speedily as possible the potash re 
sources of their recovered province and to obtain 
from them the supplies of potash which our lands 
neglected in this respect during the war, so 
sorely need Of course the potash-bearing 

blast furnace flue-dust would continue to be 
worked up as it is at present for the manufacture 
of high grade salts of potash, and no doubt it 
would be able to supply a certain proportion cf 
the British consumption of such salts, and to this 
extent decrease our imports 

Human Paleontology. 

Les Homme* Fossdes EUments de PaUontologte 
Humatne By Prof Marcellm Boule 

Pp XI + 491 (Pans Masson et Cie 1931 ) 
40 francs net 

O N opening the covers of this magisterial work 
by Prof Marccllin Boule, one has the feel 
ing of having entered a court of justice where 
a severe judge has conveyed to counsel and to 
witnesses that his cases are to be tried according 
to the strict law of evidence, and that he will 
stand no nonsense All the cases on which is 
based our conception of the antiquity and origin 
of man come up for review, judgments are duly 
given in such clear, unmistakidile terms that they 
carry wnth them an air of finality For example, 
there is the case for eoliths— whether they have 
been fashioned by the hand of man or by Nature , 
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th« judffc listens to what Sir E. Ray Lankester 
and Mr. T. Reid Moir ^ave to say for the worked 
flints from the Pliocene deposits of East Anglia. 
A decided verdict is given against them, because, 
so the judge asserts, it is impossible to tell 
Nature’s handiwork from that of man I For the 
learned judge that ancient stone culture known to 
experts as Chellean, which many archseolo* 
gists regard as marking a high point in man’s 
skill as a worker in flint, is the earliest that can 
be attributed to human hands. He admits that 
there must be preceding and more primitive stone 
cultures, but Prestwich and Harrison, and also 
M. Rutot who has espoused the cause of eoliths 
”by the publication of an avalanche of pamphlets,” 
were, and are, gravely in error. 

Then the famous Piltdown case comes up; our 
eminent geolc^ist. Dr. Smith Woodward, finds 
himself very severely handled by our equally 
eminent geological judge. Our British colleague 
is censured, in the first place, for giving the name 
Eoanthropus — “dawn man” — to the being dis- 
covered by Mr. Charles Dawson at Piltdown: 
this name, in the judge's opinion, should have 
been reserved for the early pygmy humanoid form 
which he expects may turn up any day. Here our 
learned judge leans on the case of the horse’s 
evolution as a precedent, but it would be well for 
the reader to remembeS' that the evolutionary his- 
tories of men and horses are not on “ail-fours,” or 
even on “all-twos.” In the second place. Dr. 
Smith Woodward is censured for creating a new 
genus of mankind by fitting the lower jaw of an 
extinct chimpanzee to a human skull. Therein 
our judge follows the lead of Prof. Waterston and 
of Dr. Gerrit Miller. The latter has even given a 
name to the owner of the Piltdown mandible — Pan 
vetus. Prof. Boule does not like the American way 
of naming chimpanzees, and so has rechristened the 
supposed real owner of the mandible. Troglodytes 
Dawsonil Nor are these all the points in the 
Piltdown verdict ; Dr. Smith Woodward, it seems, 
in spite of his ultra-caution, is also in error as to 
the date at which this chimpanzee-man was, or 
chimpanzee and man were, alive on our Sussex 
weal^ Dr. Smith Woodward, erring on the side 
of safety, placed theffii.}ust before,' or at the dawn 
of, the Chellean culture period; the verdict now 
ddivered is that Dawson’s man and Dawson’s 
diimpanzee are later — towards the close of the im- 
mense span of time covered by the Chellean period. 
England had a different configuration then, but 
an are agreed that at the close of the CheUean, 
or early in the Acheulean, period our climate was 
much what it now is. Under sudi climadc con- 
ditions one can understand how dr.’ Smtdi WckxI- 
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ward’s Eoanthropus eked out a livelihood; but 
how a chimpanzee succeeded in this feat neither 
Prof. Boule nor Dr. Gerrit Miller has given u.s 
any enlightenment. 

An equaUy erratic judgment is passed on the 
fossil remains discovered by Du^is in Java. 
Pithecanthropus is declared to be a giant gibbon 
moving towards the human stem. Verdicts such 
as these need not be taken so seriously as they 
are delivered. Even expert geologists, anatomists, 
and archaeologists will have some sense of the 
humorous situation we have reached in human 
palseontology. For the benefit of those who keep 
an anti-Darwinian eye on what is passing in our 
anthropological courts, it may be well to explain 
that Prof. Boule is a convinced believer in the 
truth of evolution, is certain that man has de- 
scended from a simian form, and is confident that 
we shall find his ancestry in Miocene or earlier 
deposits. He admits, too, that modern man is 
more closely related to anthropoid apes than these 
are to Old World monkeys. The dispute turns 
on the particular route by which man has travelled 
to his present estate. The only evidence 
which will serve as guide has to be gleaned by a 
long and arduous study of the anatomy of 
Primates, and, with all due deference to our 
eminent French colleague and to Dr. Gerrit Miller, 
it is the opinion of the reviewer that neither the 
one nor the other has shown competence in this 
respect. 

It is true that Prof. Boule denounces as utterly 
untrustworthy the Cuvierian axiom — namely, that 
any animal form may be reconstructed from a 
single bone; and yet when he comes to the man- 
dible found at Piltdown— a bone showing exactly 
the same degree of fossilisation as an adjacent 
skull, of a size to fit the skull, with a texture and 
structure of bone in keeping with the skull, but 
with certain features in the mandible itself and 
in the teeth which are to be seen in- the lower 
jaws of chimpanzees, and also other features 
which are not — he promptly forgets all about the 
fabity of Cuvier’s axiom, and creates a new 
species of chimpanzee to get rid of the difficulties 
with which the Piltdown discovery has confronted 
him. He forgets, too, that on an adjoining page, 
when giving his verdict on the Hddelberg man- 
dible, he states that, had he found the jaw with- 
out the teeth, he would have assigned it to an 
ape, but that, had he come across the teeth with- 
out the jaw, he would have supposed them to be 
human. If only the frontal bone of Neanderthal 
man were known, it would undoubtedly be 
aaiigoed to a gorilla with a big brain, because it 
is provided with a great gorilla-like supraorbital 





ridge. The time ba# coine which D*rwli» foresaw 
must come. . He anticipated that, as our dis- 


coveries approach the point of human departure 
from a simian stock, doubts must arise as to 
whether we are dealiug with ape-like men or 
man-like anthropoids, so great must be their mix- 
ture of sintian aud hu m a n features. This is the 
point we have reached in Pithecantbre^MM and in 
Eoaothropus, and Prerf. Boule has bungled the 
diagnosis in each case. 

Mudi as we regret to differ from our distin- 
guished French colleague, we own to an open 
liking for bis frank verdicts and to a fellow-sym- 
pathy for some of bis human failings. He passes 
the most severe censure on those who venture to 
reckon tiie length of geological periods in years, 
but presently we find that he himself is a fellow- 
sinner, and gives 135,000 years as a round figure 
for his Pleistocene period — which begins with the 
extinction of EUphas meridumaUs — and that 
about 10,000 years have elapsed since the Ice age 
ended. Then, again, he will have nothing to do 
with genealogical trees of man's descent; but 
anon we find him guessing just as hard as any 
of us. He admits that the tree that can be most 
easily “defended" is one which brings man's 
phylum off from the root-stock of the anthropmd 
apes ; but all the same he is inclined to go rather 
deeper for a beginning — to the stock.from which 
anthropoids and Old World monkeys arose — ^the 
Darwinian point of departure. Then, again, be 
expresses the utmost surprise that such a distin- 
guished man of science as Prof. H. Fairfield 
Osborn should countenance the reconstruction of 
fossil forms of man. On an adjoining page we find 
quite a daring reconstruction of the face of Nean- 
derthal man, with all the facial muscles dissected 
out in the most workmanlike manner. In short, 
we tender the author of this work our sincere 
homage ; we commend it as a very clear and com- 
plete compendium of the evidence relating to 
man's antiquity and origin — with the proviso that 
the reader must use his own judgment as to the 
true bearing which the faots here presented have 
on the problem of man's evolution. 

Aaraua Ksrm. 


British Scientific Inatruments. 
Dictionary of British Scientific Instruments. 
Issued by the British Optical Instrument Manu- 
facturers' Association. Pp. xii + 335. (London: 
Constable and Co., Ltd., igss.) sxs. 

T he British Optical Instrument Manufac- 
turers' Association, which is one of 
the industrial associations working in con- 
nection with the Department of Scientific 
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and Industrial Research, has just issued d}i;l 
very useful dictionary. The main part of ^ 
work consists of a list of British instrument# 
arranged a^dutbeticaUy, with a brief descriptioo 
of ea^ and an indication as to the firm or firm# 
which supply it. Illustrations of a large number 
of the more important instruments are also in- 
cluded. Some of these are shown in position at 
the National Physical Laboratory. The utility of 
the book is obvious; it serves as a dictionary to 
the inquirer who wishes to know something about 
an instrument which be hears mentioned in con- 
versation or reads of in a book ; it is also a trade 
handbook, giving the would-be purchaser at a 
glance information as to where an instrument he 
desires to acquire can be obtained. This, however, 
IS not all ; the volume illustrates in a remarkable 
way the activities of the trade, the range of instru- 
ments British manufacture, and the debt men 
of science owe to the instrument maker. The 
work has been well carried out, the list is very 
complete, and cross-references are numerous; the 
definitions or explanations are clear and concise. 
Thus 

Galvanometer.— ~An instrument for measuring 
electric currents usually by the deflexion of a 
magnetic needle in the magnetic field created b> 
an electric current, or by the deflexion of a moving 
coil, carryii^ the current, in the field of a fixed 
magnet. There are thus two main types : the 
moving magnet and the moving coil galvano- 
meter." 

Or again : — 

"Hydrometer . — An instrument for determining 
the specific gravity of liquids. Attributed to 
Archimedes, out not much used until it wras re- 
invented by Robert Boyle. It usually takes 
form of a narrow se^d instrument of cylin- 
drical section, and consists of three parts — the 
counterpoise at the bottom; the bulb containing 
air; and the stem with the s^e at the top. Made 
of glass or gilt brass. In the latter case the hydro- 
meter is usually provided with weights which are 
slipped over the stem and alter the buoyancy of 
the instrument so as to adapt it to liquids of vari- 
ous specific gravities." 

Useful illustrations of various patterns of gal- 
vanometer are given ; it is a mist^e, however, to 
spell Sir Wm. Thomson's name with a "p," and 
I the astatic mirror galvanometer figured is one of 
bis. 

But there is more in the book than this dic- 
tionary. Meteorology, navigation, and astronomy 
have long been subjects of investigation, and many 
of the instruments described have been devised in 
order to facilitate the study of the weather and the 
stars, or to assist tim navigator on the trackles# 
waters. Hence thert have been included very* 
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interesting accounts of Greenwich Observatory 
and the long list of distinguished astronomers to 
whom British instrument makers owe a large debt; 
of the Royal Meteorological Society, which for 
seventy years has fostered the study of meteor- 
ology and called forth much skill on the part of { 
the instrument trade; and of the manufacture of 
optical glass in Great Britain. 

This last chapter contains a somewhat sad story. 
The method of making optical glass was dis- 
covered by Guinaud, a Swiss joiner, who lived 
towards the end of the eighteenth century. It was 
carried on, but without much success, by Gutnaud 
himself with Fraunhofer at Munich, and by one 
of his sons working with Bontemps at Choisy-le- 
Roi, near, Paris. In 1848 Bontemps came to 
England and joined Messrs. Chance at Birming- 
ham, and for some years the Smethwick firm pro- 
duced most of the optical glass required by 
opticians throughout the world. Some forty years 
ago Schott and Abbe joined forces, and, carrying 
to success experiments commenced in 1834 by 
Harcourt and Stokes, were able to offer glasses 
with properties needed by the optician. The 
German Government realised what optical glass 
meant in time of war, and did its utmost to 
help the investigators. Then, as now, no support 
was given by the British Go\emment to 
the British firm, just as in 1855, when Sir 
David Brewster did his best to persuade 
the Government to buy the pair of ao-in. 
lenses Messrs. Chance had made, “and construct 
with them the greatest achromatic telescope ever 
contemplated by the most sanguine astronomer,” 
but could arouse no interest, and until the war 
the Jena glasses practically held the field. 

The position is somewhat different now. 
Messrs. Chance and Messrs Wood, of Derby, 
make successfully a number of the Jena 
glasses, and as a consequence of the work 
carried out in the Research' Department three 
glasses have been manufactured with optical 
constants rather more extreme than any 
hitherto available. Still, even now the 
lesson of the last seven years has not been fully 
learned, and, in spite of all the promises, a trade 
vital to the defence ol the country seems likely 
to perish before the Government takes the steps 
necessary for its support 

“Great Britain is proud,” as the authors of the 
dictionary claim, “of her predominating share in 
creating the science underlying the manufacture 
of optical instruments. ... It is only necessary,” 
they continue, “to mention such names as Newton, 
Yopng, Brewster, Herschel, ^Aity, DoUond, 
LUter, Maxwell, and Rayleigh to'realue to what 
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a great extent this country has been responsible 
for the instrument making of the world." The 
work under review should help, to no small 
degree, in the realisation of this truth, and the 
British Optical Instrument Manufacturers’ 
Association is to be congratulated on having 
brought such a publication to a successful issue. 


Text-books of Organic Chemistry. 

(1) Treatise on General and Indust^al Organic 
Chemistry. By Prof. Ettore MoUnari. Trans- 
lated from the third (enlarged and revised) 
Italian edition by T. H. Pope. Part i. Pp. 
xv+456. (London: J. and A. Churchill, 1921.) 
30s. net 

(2) A Text-book of Or game Chemistry. By Prof. 
A. F. HoUemao. Edited by Dr. A. Jamieson 
Walker, assisted by Dr. O. E. Mott, with 
the co-operation of the author. Fifth English 
edition, completely revised. Pp. xviii-t'64a. 
(New York : John Wiley and Sons, Inc. ; 
London: Ch.apman and Hall, Ltd., igso.) 
tSs. 6d. net. 

T he two books under review are in a sense 
complementary, the one being mainly tech- 
nical and the other theoretical. The author of the 
first says : — 

” Holleman’s treatise is confined to a theoretical 
and systematic exposition of the many organic 
compounds, the industrial side of the question 
and the application of these compounds being 
almost entirely neglected. It is hence difficult for 
the student to ascertain which of the thousands of 
substances described arc really of practical 
importance.” 

It would be interesting to have Prof. 
Holleman’s opinion of Molinari’s treatise. Every- 
thing depends upon the point of view of the 
author and upon the class of student for whom he 
writes. Both books have their good points, and 
both are deservedly popular. We should, how- 
ever, be unwilling to put either treatise into the 
hands of the beginner, who requires something* 
more elementary, more general in scope, and less 
specialised in treatment. Having obtained a 
knowledge of fundamental princiides, he could 
then take up Holleman and supplement it with 
Molinari. No more satisfactory combination 
cOuM be made; for neither book is complete in 
itself. 

(1) With all its wealth of detail and illustrations 
of technical operations, it must be admitted that 
iif Molinari’s treatise the philosophical method is 
conspicuous by its absence. This is partly due to 
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the. arrangement, whereby the pnactplet of struc* 
ture and the venous theories connected with the 
subject are condensed together in the introductory 
section, ti^ether with the essential facts upon 
which they are based 
Here is an example taken from p i6 — 

'KekuU and independently of him Couper 
[spelt ' Cooper ’] , brought to light another most 
important property of carbon, resultmg from its 
four equivalent valencies They showed that 
carbon atoms possess also the property of com 
bining directly one with another *' 

No one reading this paragraph without pre 
vious knowledge would imagine that a theoretical 
conception was being put forward to explain 
certam facts, for none of the facts are forth 
coming 

It IS difficult enough in ordinary circum 
stances to impress upon the student the impor- 
tance of separating hts facts and his theories but 
where theories and facts are jumbled together in 
this fashion the task is made well-nigh impossible 
Although the treatise does not profess to take 
into account industrial progress in the different 
branches of chemistry or statistical data beyond 
the year 1913 it is obvious that a large amount of 
additional information h is been introduced — e u 
on p 336 there is an mteresting account of 
Chemistry and the War n which a descrip 
tion IS given of the various ' poison gases and 
their preparation Moreover the increase m bulk 
in vol u (Organic Chemistry) has made it 
necessary to divide it into two parts 
(2) The number of editions through which 
Prof HoUeman s text book has passed and the 
variety of languages into which it has been trans 
lated afford sufficient evidence of its continued 
popularity As previously stated, it is essentiallv 
theoretical in character with passing and rather 
superficial references to the physical side of the 
subject \\ e think the student would be well 
advised to study this branch of the subject in a 
special treatise on physical chemistry where it 
IS treated in a more comprehensive and general 
iashion It is impossible for him to obtain ade- 
quate mformation on the physical properties of 
organic compounds from such scantv descriptions 
as are given here 

In conclusion, may we suggest that the obsolete 
glass funnel and cone figured on p 30 should be 
replaced by a taiodem porcelain funnel, and that 
an alternative and simpler form of mdting-point 
apparatus should be added to the one illustrated 
on p 31, whid) we believe was rarely, if ever, 
used by its inventor? 
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Forestry la the United States. 

(i) The VmUd States Forest PoUcy By Prof 
J Ise Pp 395 (New Haven Yale Univer- 
sity Press, London Humphrey Milford, Ox- 
fo^ University Press, igao ) sir net 
(a) Forest Management By Prof A B Recknagel 
and Prof J Bentley, jun Pp xui + 369+iu 
plates (New York John Wiley and Sons, 
Inc , London Chapman and Hall, Ltd , 1919 ) 
135 6d net 

(3) forest Products Thetr Manufacture and Use 
j By Prof N C Brown Pp xix + 471 (New 
York John Wiley and Sons, Inc , London 
Chapman and Hall, Ltd , 1919) sir net 
(i) '^HE wise use and the conservation of the 
1 wealth of timber still existflig in the 
United States are promoted by a presentation of 
the history, by a trained economist, of the effects 
of legislation and Government idministration on 
the ownership and management of American 
forests from Colonial days to the present tune 
The author calls it a story of reckless and waste 
ful destruction of magnificent forests, and of 
flagrant and notorious thefts of public lands 
The picture, however is not so dark as this 
though the account of the frauds perpetrated 
under cover of the Free limber and the Stone 
and Timber Acts of 1878 and of even later legis 
intion is very startling 
Ihe idea of forest conservation is not modern 
In 1681 William Penn issued an ordinance 
which enjomed the preservation of one acre in six 
of the forests of Pennsylvania, while stnet laws 
against forest fires were passed by many of the 
Colonics These early measures proved ineffect 
ual Real progress b^an with the Act of 1891 
nhich empowei^ the President to set aside forest 
reserves out of th^ public domain still retained by 
the Federal Government This has been the 
means of creating the National Forests, which 
now aggregate 176,000,000 acres, under the con 
trol of a highly tramed Forest Service This 
splendid work of conservation has been done in 
the teeth of tremendous opposition, and even now 
in some quarters there is continual criticism of 
the pohey and operations of the Forest Service 
It IS, however, generally admitted that a careful 
classification of all public lands is necessary, and 
that only those which are fit for agricultural pur 
poses should be alienated This principle will 
preserve the National Forests Prof Ise s 
treatise Is an animated history of the stnigrgle for 
the conservation of the forests of the United 
States, and deserves careful perusal by sutesmen 
and economists m our own Dominions and 
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(a) We doubt whether this book is sufficiently 
elementaiy to be of service to the private owners 
and managers of goods for whose use it was 
intended. A working-plan document, the headings 
of which take up ten printed pages, wili scarcely 
appeal to the ordinary forester. The book is not 
a whit simpler than the well-known manual 
of Schlich, vol. iii., which for many vears has 
been the recognised text-book on forest manage- 
ment in British and Indian forestry schools. 

It may, however, supplement timt authority to 
some extent, for it throws light on forestry terms 
and usages in America— for example, the advanced 
student will find in it interesting matter con- 
cerning subjects like " log-rules ’* and “ stumpage- 
values.” The chapter on "timber-cruising” will 
be useful to foresters who intend to practise 
abroad in wild regions where rough-and-ready 
methods of estimating the value of timber in virgin 
forests are the only practicable means. The brok 
concludes with an appendix of useful tables. 

(3) Thw volume treats of the main industries 
which are dependent for their raw materials on 
the miscellaneous products of the forest, and we 
welcome it as the first American text-book on this 
subject. The author spent ten years of investiga- 
tion and travel in the United States on its pre- 
paration, and has incorporated witb his own ob- 
servations much information from scattered reports 
and papers. A separate chapter is devoted to each 
industry, ample details being given of raw 
materials, processes of manufacture, equipment 
and machinery, costs, utilisation of waste pro- 
ducts, etc., interspersed with specifications, tables, 
and statistics, and concluding with a select biblio- 
graphy. 

liie industries described afe important, and in- 
clude wood-pulp and paper, tanning materials, 
veneers, cooperage, turpentine, wood-distillation, 
charcoal, boxes, railway sleepers, poles and posts, 
mining timber, firewo^, shingles, maple sugar, 
djewoods, excelsior, rubber, and cork. 

Prof. Brown’s treatise is appropriately illustrated, 
and replete with accurate information. It will 
prove useful to foresters and manufacturers gene- 
rally, and it should be perused by all interested in 
the economic working of our own woodlands, for 
It suggests methods* by which thinnings, under- 
wood, and waste timber might be utilised. 

Our Bookshelf. 

The Journal of the Institute of MeUds. Vol. xxiv. 
No. a, 1930. Edited G. Shaw Scott. 
Pp. xiv-i-547-t-xi plates. (London: The In- 
stitute of Metals, 1930.) 3x3, 6d. net. 

Thk latest volume of this journal contains an un- 
usually large number of imporfSnt papers. The 
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May lecture by Dr. Benedicks deals with recent 
work in thermo-electricity, and gives details of the 
author’s discovery of a thermo-electric effect in 
circuits composed of a homogeneous metal. These 
results have been published elsewhere, but they 
are now brought together in a concise and con- 
venient form. The study of crystal growth in 
metals which have been subjected to cold work, 
by Prof. Carpenter and Miss Elam, contains many 
interesting observations. The authors were for- 
tunate enough to find an alloy which preserves a 
complete record of successive stages of crystal 
growth on a prepared surface, and this has en- 
abled them to trace, with remarkable clearness, 
the course of events throughout a variety of con- 
ditions. The difficult system of alloys of 
aluminium and magnesium has been investigated 
by metallographic methods by Mr. Hanson and 
Miss Gayler, the results being recorded in the 
form of an equilibrium diagram presenting several 
unusual features. A note by Mr. Dickenson, on 
intercrystalline brittleness produced by the action 
of fusible metals on brass under stress, contains 
facts which bear on the nature of brittleness in 
general, while another note reviews the evidence 
for the allotropy of xinc. Several papers deal with 
practical brass foundry questions, and another 
describes the experience on war vessels with 
regard to the corrosion of condenser tubes, on 
which a committee of the institute and other 
bodies continues to conduct elaborate investiga- 
tions The volume contains, as usual, a very 
large number of abstracts of papers published else- 
where, and mention should be made of the ex- 
cellence of the numerous plates of photomicro- 
graphs. C. H. D. 

The Bahama Flora. Bv Prof N. L. Britton and 
Dr. C. F Millspaugh. Pp, viin-695. (New 
York * The Authors, New York Botanical 
Garden; London: Dulau and Co, Ltd., 1930.) 
37J. 6d. net. 

Thb first thing which strikes one on opening this 
flora IS the excellent paper, such as one seldom 
sees on this side of the Atlantic. Prof. Britton’s 
name is a guarantee of the excellence of the work 
regarded as a flora; and though some who are 
accustomed to the older floras will probably find 
comparisons increased in difficulty by the number 
of splittings of genera that have been made, no 
one who has worked with tropical plants in the 
living condition will be likely to questioo the 
necessity of this splitting in a great number of 
cases. This is the first complete and modern fiora 
of the Bahamas, and many people, not realising 
that the group is a trifle larger tiian Jamaica, and 
much la^^er than all the remaining British West 
Indian islands, may be surprised to learn that 
they contain 995 sp^ies of flowering plants. 

Prof. Britton states that there is no geological 
evidence that there was ever land connection to 
^ Bahamas, but the evidence of the flora itself 
points to such a probability. Inasmuch as the 
flora contains 133 endemic qtecies out of 995, or 
13 per cent., the connection must be far back, as 





U furtlier UmUmM ^ the large prQ(K>r&m of Urn 
genera that are also found in Aiia^.g. 47 per 

cent, of the genera of Leguminoita occur in 
Cewloo, 4a per cent, of Granunev, 30 per cent of 
RulMceaB. The only endemic genua, on the other 
hand, la Neobracea, in Apocynacem. Taking the 
familiea that abow genera confined to oorthcra or 
to tropical America aa being the oklcat in those 
regiona, one finds them ww represented in the 
Babamaa. Of twenty-nine that have at least 
twenty genera in each confined to the regions 
mentioned, all are represented in the Bahamas but 
Ericaceae, Gesneracea, and Saxifragacese. More- 
over, they are represented bv genera in roughly 
proportional numbers, the largest ten by 189 
genera, the next ten by 85, the next by 4a, and 
so on. Proportional representation like this is 
hard to conceive if there was never any land con- 
nection. 

Tk» Gyroscopic Compass: A Non-Mathematical 
TreaUnsnt. By T. W. Chalmers. (The 
Engtnssr Series.) Pp. X-H167. (London: Con- 
stable and Co., Ltd., 1930.) iir. net. 

The writer of this review read and admired many 
of the chapters composing this book as they 
appeared in the Engineer during die opening 
months of last year. The treatment is entirely 
non-mathematical in the ordinary sense of the | 
term, and the author is to be congratulated on 
having produced a book which will appeal to all i 
who are interested in gyroscopic action. More- 
over, it will be of use to eng^eers and navigating 
office who are responsible for the care of work- 
ing instruments. 

The book begins with an account of elementary 
gyroscopic phenomena, and this is followed by a 
dear explanation of the fundamental action of 
the compass, which, of course, depends on the 
rotation of the earth, and in no way on the earth’s 
magnetism. The methods of damping out vibra- 
tions employed m the various types of instrument 
in use — the latitude error, north steaming error, 
the ballistic error, the quadrantal error and its 
elimination — receive exewent treatment in sub- 
sequent chapters. The explanations of the funda- 
mental dynamics involved are dear and sound. 

Having explained fully the prindples of a gyro- 
scopic compass, the. author describe in detail the 
AnschUtx, Sperry, and Brown compasses. The 
last chapter of the book contains an account of 
the Anschutz 191a compass. This sequence is 
not correct, for ip two respects that instrument is 
a' pioneer one. 

We have no hesitation in recommending this 

book. J. G. G. 

The Child Welfare Movement By Dr. Janet B. 

Lane-Claypon. Pp. xi<f34i. (London: G. Bell 
and Sons, Ltd,, tqao.) 7s. net. 

With a birth-rate nearly as low as it has ever 
been, and an infantile mortality which is capahl* 
of reduction by 30 or 40 per miUe, the 
subject of the preservation of child life has 
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assumed great ip^Morta^ce, Dr. Jduw-Qaypoo’a 
bocdi is, fterefore, most apportuna, and she has 
(xanpOed a summary of the child-welfare move- 
ment whidi for completeness it would be dHR^ 
cult to equal All asp^ aeem to have been dealt 
with, and little has been omitted. This very earn- 
pletencss, however, entails the inclusion of a ausa 
of detail which tends to make the book dull read* 
ing. 

^e author rightly emphasises the import- 
ance of the breaat-f^ing of infants, and dis- 
cusses in an adequate manner artificial substi- 
tutes. We are inclined to think that she depre- 
cates unduly the value of milk as a food for cmer 
children. While it is true that up to a point other 
and cheaper foods majr take its place, the valuable 
vitamine content of milk renders it a food second 
to none, particularly in these days when the 
cheaper vegetable margarines, which contain no 
fat-soluble A, have to take the place of butter. 
Moreover, the milch cow gives a much higher 
return for the energy-value of her food than does 
the beef steer. 

We also think that Dr. Lane-Claypon unduly 
minimises the incidence and effects of venereal 
diseases on child life, and we have failed to find 
any reference to the effects of employment and 
factory life on the expectant mother. 

Appendices occupy nearly too pages, and in- 
clude specimens of leaflets, recording cards, and 
summaries of various Acts, Orders, circulars, and 
schemes connected with child welfare. 

TuberctiJosis and Public Health. By Dr. H. H. 

Thomson. Pp. xi -1-104. (London: Longmans, 

Green, and Co., 1930.) 5*. net 
This .little book gives a concise summary of the 
problem of tuberculosis in relation to public 
health. While written primarily for the medical 
profession, the text for the most part is non- 
technical, and it should prove of value to non- 
medical readers who are interested in, or may have 
to deal with, tuberculosis. The matter is up-to- 
date; for instance, Brownlee’s reiiearches on the 
different types of pulmonary tuberculosis existing 
in the Britiw Isles are referred to. 

The author rightly points out the difference in 
infectivity of the open and closed classes of cases, 
an appreciation of which simplifies the measures 
to be taken to prevent the spread of infection. 
The schemes of treatment aiM of the care and 
control of patients Outlined are very much to the 
pobt, and constitute an adequate summary on 
these important subjects. In dealing with diag- 
nosis, a number of useful hints are given on the 
examination of the chest, the tuberculin reaction, 
and other aids. 

When discussing the tubercle bacillus the 
author suggests that it may have a cjrde of exist- 
ence (^tside the body, end lays stress on the pos- 
sible spread of tuberculosis aoioi^ cattle by the 
fouling of pasture, etc., with the infected excreta 
of tuberculous beapts. R. T. H. 
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■arthMrM DrowMi in PmiMu. 

I HAVB long been familiar with the frequent occur* 
rence of dead earthwomu in eurface “puddles” 
aloQgtide fmvel walks or roads, as described by Mr. 
Ffjend in Maturb of April 7, p. 172. I have sup* 
pMod that they were “drowned ” owing to the 
amount of free oxygen in the stagnant pudges being 
insufficient for their req)iration. So far as i recollect, 
earthworms are not drowned (or, at any rate, not 
quickly) if they Mt into cool, clear, running water — 
which, presumaluy, contains a larger amount of dis- 
solved free oxygen than does the rain-water accumu- 
lated about dead leaves and deoxidising or “ reducing ” 
mud. (See on this matter Darwin’s “Vegetable Mould 
and Earthworms,” pp. iyt 6 .) 1 confess that I do not 
know the facts as to the percentages of free ox>gen 
and of oxygen-seizing matter in natural fresh-wuters, 
or, indeed, In sea-water, in various drcumstances ; nor 
do I know the percentage of free oxygen necessary in 
water in order that it may — even for the brief period 
of an hour or two— support the life of, an earthworm. 
I should be glad to know if those quantities have been 
determined. It is a common practice to kill earth- 
wcsrtns for diswectton by drowning them, but 1 think 
the water used is warmed. Many years ago I em- 
ployed “ normal saline sdution *' in the dUsecling 
trough. 

The respiration of the earthworm is carried out 
through the fine capillaries in the skin, which exposes 
a moist surface like that of a “lung” to the atmo- 
sphere. It is abnormal for it to be out of contact 
vrith atmospheric oxygen, even in the deepest burrows 
made by the worm. The abundant hsmoglobin in 
the blood of the earthworm must be kept charged 
with oxygen by its rapid passage through the ex- 
tremely delicate capillaries of the skin, separated only 
from the atmosphrre (as is the blood in the capillaries 
of a lung) by a moist membrane of extreme tenuity. 
How Mr this lung-like surface of the earthworm’s 
body can suddenly take on the function of aquatic 
respiration is a question which some naturalist with 
a laboratory to work in should determine. 

There are one or two striking facts in this con- 
nection which deserve consideration. First, there are 
numerous aquatic “ watenhreathing ” Oligochseta 
closely allied to the earthworm, but thev are not 
capable of aerial respiration as an alternative. Some 
of them inhabit black, foul mud at the bottom of 
ponds, but, as a rule, they inhabit well-aerated waters, 
llie commonest of them all, Tuhifex nvulorum, is 
extremely sensitive to the lowering of the percentage 
of dissolved oxygen in the water in which it lives. 
A handful of smne thpusands of theas worms, if 
placed (widi a little rivce-mud) in a barin standing 
on a “ skik ” under a tap giving a small stream into 
the basin whldi overflows into the sink, will group 
themselves in a definite order, their heads downwards 
and thMr taits free and undulating In a constant 
rhythm, the bloed-vesacls in the tails thus caerying on 
active resp ir at o ry gaa«nhangs. They will flourish 
thus, ^w, and reproduce (^ eggs) for months! But 
if the flow ol freshi, ejqrgeMoldmif water from the tap 
is rfmt off the rhy tha u c asevemeoS oeasss^tha worms 
separata and exh^ s|dral coBter^qm. They die in 
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the course of a few hours if the flow of water he aot 
renewed, but adien it is they at once reeawer aad re- 
group thttnselvos. I sopposo (but have no further evi- 
dence) that they are as sensitive to the arrest of their 
normal aquatic relation by loss of oxygen-carrying 
water as the earthworm is to the arrest ol ito normal 
aerial re^iration by submersion. 

On the other band, it seems that one, at any rate, 
among our fresh-water worms is fairly tolerant of 
both the alternative conditions. 

The “medicinal leech ” (not to mention other 
leeches, such as TroOioto vtndii and the numerous 
laod-leeches) can live for many days out of water in 
“moist” surroundings, and also flourishes in suh- 
mergence. The integument in the leech and the sub- 
jacent structures are firmer, and yet more elastic, 
than in the earthworm; and (as 1 showed nearly 
forty years ago) the branches of a very fine network 
of capillaries lontaining luemi^lobinous oxygen- 
seeking blood are actually distributed betwoen the 
individual units of the single layer of cells which forms 
the epidermis. This brings them even closer to the 
atmomherlc oxygen than m the earthworm, It seems 
that the leech shows the possibility of the same sur- 
face acting for either aquatic or aerial rcspiradoo. 
The exchange of the one respiratory medium for the 
other, without change in the respiratory organ, is, 
exhibited by certain pulmonate Gasteropods aUied 
to Limnssut, which in the Lake of Geneva inhabit 
deep water and take water into the lung-cavity. Con. 
versely, the gill-chamber of some Gasteropoda (Cyclo- 
atoma) becomes converted into a Itmg, as is also the 
rase in various fishes liable to conditims of drought. 

The presence, and also the absence, of haemoglohin 
in the blood and in certain tissues of animals have 
an important relation to the special adjustment of 
various invertebrate animals to peculiar difficulties 
and requirements in regard to the supply of oxygen 
needful for re^iration. 1 cannot in this lettw even 
state the case adequately. For many years, by use 
of the microspectroscope, I have accumulated facts at 
to the distribution of haemoglobin, but what is now 
especially needed is experiment and quantitative 
measurement to determine what is the significance of 
the presence of hssinoglobin in earh case. To cite 
only a few cases, we ought to ascertain : — 

(i) What exactly is the function of the luemoglobin 
dissolved in the striped muscular tissue of vertebrates ? 

(a) What is its value in the muscular tissue of the 
lingual apparatus of all Gasteropods and Cepbalopods, 
though otherwise absent from those animals? 

(j) What is the explanation of the single exception 
to the rule as to glossophorous molluscs just stated, 
namely, the exceptional presence of abundant hssoio. 
globin dissolved in the rich red blood of the flat-ceiled 
pond-snail (Planorbis), although it is absent from the 
blood of the common pond-snail (Limnsnu) and of all 
other Gasteropods and Ccphalopods? Agmn, what is 
the special value of hsemoglobln in the blood (in the 
form of red blood-corpuscles) of Cerotisolen Ugomen,* 
whilst it is entirely absent tram the common razor- 
fish (Solenensis) and from every tissue in praetkahy 

I all other Lamellibranchs exc^ng Area and Pectun- 
culus, whidi have (as has Ceratisolen) red htemo- 
globinous blood-corpiiades like diote of a frog? 

(4) What is the pnytiolMical significance of the fact 
that all Hexapod insects ot atl kinds are totally devoid 
of hamMglobin b any of their tisatiea, exemting the 
so-called “blood-wmm” or larva of the Dipterous 
midge, CUronomus, b which the blood-flmd (not 
corpuselee) is richb coloiired by it? 

(5) Similarly, snw ol Ml the great tribe of Cnw- 
Ucea mre the archafc Aput (widch has blood as red as 
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that jdK a vartebrata) and a few Water fleaa the oidy 
menAWra poaaeaamg even a trace of baHnoglobin 
exoMidng one marine fish parasite (Lemanthropus)? 1 

( 5 ; The only common feature in the conditions of 
Ufe or environment of these exceptional cases of 
tte presence of hssmoglobin is that some of them 
VIZ the Planorbis snail the larval Chlronomus and 
the crustacean Apus live m stagnant freshwater 
even m black mud where free oxygen is scarce owing 
to the detoirposiUon of vegeUble ddbris But in 
what special way and to what extent is the hasmo 
globin valuable to its possessors seeing that other | 
dosely related speaes are associated with them and | 
are d^oid of haemoglobin? 

(7) One more case must be noted namely the very 
common presence of haemoglobin in the blood fluid of 
the Chstopod worms both marine and fresh-water 
whilst nevertheless it is absent from many In some 
of these worms red blood corpuscles re^oe the t 
entire vascular wstem and its red fluid they float j 
in the coelomic fluid In one case that of the large t 
and beautiful marine worm Aphrodite (the sea \ 
mouse ) whilst hasmoglobln is absent from the blood 
It is present in such quantity in the nervous tissue of 
the great nerve cord as to give it a ruby red colour 
It also gives a pale p nk colour to the grMt muscular i 
■pharynx In what way does the slu^sh Aphrodite \ 
^efit by having its nerve-cord saturated with the ' 
oxygen seizing hsemoglob n ? Similarly some few of 
the remarkable Nemertine worms have hsmctflob n in 
the oorpusclea which float In the fluid of certain 
vessels and others have It only in the tissue of the 
nerve-cord and brain 

To conclude we might it seems to me arrive at 
some better understanding of the general phvsiologv 
of respiration in animals were the cases I nave cited 
more accurately (1 mean quatiUtattMly) Investigated 
and were the striking facts also held in view that no 
Protosoon no Sponge and no Coral or Polyp s 
known to develop hsemoglob n whilst in onlv one 
starfish and one Holothunan (recent additions to the 
list may have escaped my attention) has hsmoglobin 
been recorded and that in the form of red blood 
corpuscles K Rat Lankrstxr 

44 Oakley Street Chelsea S W 3 Mai 3 

A “ New' Type ef Teol of MewateriM Age 

Thb object of this letter is to desenbe briefly a 
hitherto unrecojgnised type of implement of Moustenan 
age and to dsk rtaders of Nature for any 
information they can give me as to its geo 
graphical distribution 

Considerable collect ons of flint— or mon. yy 

correctly chert— implemenU of PaUeoiithic / 

r i were made bv myself in 1914 and by 
G W Murr \ of the Survey of Egypt 
in the following years My own specimens 
are from the western desert Mr Murray s 
from sites discovered by himself in the 
eastern desert Both senes show a number of tot 
tolse cores of Moustenan age— the age determined 
not only by typo but also the discovery by myself of 
a typical core in a hard cemented gravel reiognlsed 
by Dr Hume as of Pleistocene age— which have been 
worked up to produce a type of tool which so far as 
I can discover has not bran recognised previously 
Before desenbing this form of implement I must 
point Out that t^cally domed tortoise cores are not 
common in Egypt most cores are flatter presumably 
because the nodules from which they were made were 
oval rather than sphencal and are so trimmed as to 
have roughly the shape of a half of a somewhat 
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the core u sfruck being situated at the broad add of 
the pear 

Regarding the face of the cote from which a 
I evaiiois flake has been struck aa the iqiper surface 
the new tool consists in the production at the 
narrow end of this surface of an upturned pomt or 
beak In its simplest form this is produced by the 
meeting at the narrow end of the core of the two 


stitutmg a third plane jolnmg these at an an(d 
produced by striking oil a flake from near the pm 








of the lower (convex) surface of the core. The 
diagram (Fig i 1 ) will make this deacnptioa clearer 
It will be seen that the lower part of the scar-bed of 
the Levallois flake (F) is bounded bv two narrow 
facets (t and la) the intersecdoo of which gives rise 


facets (t and la) the intersecdoo of wiuch gives rise 
to a crest oT rid^ (R) This crest and its two bound- 
ing facets are terminated abrupdy by die facet (3) 
produced by a blow struck cm die convex surface of 
the stone 

Fig 1 il IS a aemevdiat diagrammatic rendermg 
of the side view of an Imptement of the type described 
and shows the heavy triangular pomt not unlike the 
beak of a ckelonian which Is cmaraeteristic ef the 
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tdol It u for thb reason, and not becauae these 
points are commonly worked on a tortoise core, that 
1 propose for them the name of tortoise point But 
although the point u triangular In tecUon in typical 
^lecimeas, it seems that the blow on the convex sur 
f^ of the core was not always successful, and m 
these cases matters were improved by a good deal of 
secondary working, so that pomts like those shown in 
Fig 1, lu , are not uncommon further, although the 
great majwity of tortoiae pomts were worked on tor 
toise cores, the point was at times produced In 
dependently, thus Fig i iv , reproduces the front 
pan of a roughly bilobed pebble upon which a par 
uculorly good tortoise pomt has been worked 

Ihe form of these tortoise points mdicates that they 
were used as a heavy drawing tool, t s used with a 
drawing or dragging motion while the hand exerted 
considerable pressure Additional evidence for this 
view IS oCfer^ by a certam number of specimens in 
which the distal portion of the crest t e that nearest 
the point, shows minute abrasions Ihe only method 
of holding the implement allowmg this that 1 have 
been able to discover is to gnp the base of the stone 
between the bent hngers and the ball of the thumb 
the convex surface of the tool being towards the palm 
The point is then brought in contact with the surface 
It IS desired to cut or grave the implement being but 
slightly inclined and mawn steadily away from the 
body TIm suggestion may be made that these toots 
were used for cutting hides such a pomt would 
furrow or cut a stiff sun^dned hide such as those 
used by the Veddas just as it does a piece of stout 
millboard 

Ihis form of implement has not so far as 1 can 
discover been recognisrtl in Europe hitherto it is 
certainly uncommon for the Abb< Breuil tells me that 
he does not know of any example Its existence is 
however suggested by the reproduction by Commont 
( Les Hommes Contemporams du Renne dans la 
Vallic de la Somme 1914 big S 9 ) tn»tru 

ments moust^riens from the St Acbeul loess of 
which one at least seems to represent the new 
implement C G Seuohan 

loot Baldon Oxford 


Metoeutar Stnietiire and Bnorgy 

iH* difficulties with the Lewis Langmuir theory 
expressed by Prof Partington m Naturk of April 7 
have been felt by the writer and doubtless by others 
They may perhaps be met m part by the following 
considerations — 

(1) In the case of mcdecules such as carbon dioxdc 
and mtrous oxide the central octet is postulated as 
tetrahedral with pairs of electrons at each apex 
rather than as cubic Such an arrangement would 
diminish rigidity in the axis passing through the three 
atomic nudei and permit a measure of rotational 
energy about this axis Again it must be recalled 
that at higher temperatures the ratio of the specific 
heats for even diatomic gases falls below 14 and 
that this can well be accounted for by the increasmg 
importance of energy of intramolecular vibrabon — 
that 18 to and-fro oscillation of the component 
atoms In the case of tnatomic gases such as carbon 
dioxide the specific heat is muw more affected by 
nse of temprtature than in diatomici gases fre 
quencies of vibration m this case corresponding doubt 
less to the three well marked spectral Muids of carbon 
dioidde in the infrared For this reason alone the 
value of Y for carbon dioxide might well be expected 
to turn out, even at ordinary temperatures lower than 
that antidpatad for a gas with molecules exhibiting 
only two degrees of rotational freedom, provided that 
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vii»-ational energy In this case is not neghgible at 
ordinary temperatures m comparison with translational 
and roUbonal energies Ihe halogen gasaa consist 
of pairs of atoms snaring according to the Lewis* 
Langmuir theory, only one pair of electrons which 
acts as though it were located at a point It is worth 
pointmg out that this less rigid connection permits the 
ratio of the specific heats for these gases to fall well 
below 1 4 even at ordinary temperatures m consonance 
with the above suggesUon 
(s) In the case of mtrogen the specific heat data 
offer no difficulty if as may be inferred from the 
models of Langmuir and of S r J J Thomson the 
positive nuclei in their ovoid electronic envelope are 
sufficiently fv apart to allow an appreciable moment 
of inertia in two directions of rotanon 
As the writer has already hinted elsewhere bow 
ever, an acetylenic type of union of the two octets 
concerned mav indeed prove more satisfactory m 
eiqitaining other facts such as those of moleculsu- 
dunsnsions as estimated by Perrin or Rankine or 
such as will be brought forward in a forthcoming 
publication from this laboratory by R N Pease 
Alan W C Mbn/ixs 
Pri iccton Universitv USA Apr I 19 


British Labaratory and SeisntMo QIassware 

Ihs inclusion of scientific glassware in the pro- 
posed Key Industries Bill seems to have arousM a 
sense of apprehension in some quarters partly on 
the ground that if Continental products are prohibited 
users may not be able to procure satisfactory appara 
tus, and partli because it is feared that if given 
comparative security in the home market, manufac 
hirers may lose their incentive to improve the qusdity 
of their goods and increase prices unduly 
Ihe lack of confidence m British chemical glass 
ware expressed m certain quitters is probably due 
to unfortunate experience with some of the earliest 
productions of the industry when the experience of 
the blowers was practically negligible and the demand 
for the goods so urgent that nothng usable was 
allowed to be «orted out 

Increased experience both on the part of the actual 
glass blowers in the manipulation of the glass and on 
that of the technical staffs in the methods of obtain- 
ing desired results has achieved great improvement m 
the quality of the products and the better classes of 
Bntish laboratory glassware compare favourably with 
any other 

As regards the quality of the glass itself very 
thorough tests have been made by a trustworthy and 
impartial authority (see Journal of the Society of 
Glass Technology 1917 vol 1 p 153) and m the 
conclusions arrived at appears the statement Taking 
all the tests into consideration the six best glassea 
are B C O E F and G and this list includes all 
the British glassea m the market Jena (ffass A « 
comes seventh on the hst Samples of post war Jena 
laboratoiy ware with the wittl known Schott ” sttunp 
are inferior in all but appearance to the pre war goods 
Further scientific investigation mto the problem of 
annealing laboratorv glassware and the adaptation by 
manufacturers of the mformation to obtsuned have 
led to great improvement in the direction of reduced 
liabilitv to cracking in use due to te m per a ture differ 
ences This was formerly a frequent cause of com 
plaint but methods of anneahng new in use are so 
efficient that British laboratory glassware will fulfil 
ativ rciuonable requirements 
The average standard of British graduated ap. 
paratus is distinctly higher as regards accuracy of 
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than similar pre-war Gsrman arddes 
Tha BritMh ftrma xmmulactumg scientiAe gfUutwara 
are coatrnlied by tramed men tA scwncs who have 
bad loatf practical eapenence m the use of the articlet 
product and appreaate fully the essential features 
of particular pieces of apparatus 
Manufacturers are desirous of meetuig the require 
menta of consumers so far as possible, and if users 
of diemical apparatus would ai^aint manufacturers 
directly with their special requirements and difficulties 
or offer practical suggestions for improvement further 
advances might soon be made I 

The advances that have already been made ran 
be Ruuntained and extended only if some measure of | 
secunty is afforded to minufacturers Up to date 
(he industry has been largely in the experimental 
stage, and manufactunng costa have consequently 
been high Manufacturers are faced with competition 
hy impaled glassware which is frequently sold under 
cost pfiee in order to regain the Bntish market This, 
togedier with the present rates of exchange de. 
ptives fhem of any incentive to put down fresh plant 
or to design new furnaces specially adapted to the 
manufacture of scientific glassware, which would 
render the products at the same time cheaper and of 
better qi^ity 

The Bntish manufacturer should have an oppor 

S in reasonable secunty to develop under normal 
Ions the industry he established with such 
success in the stress and strain of the war period 
Should there ever be another war it is certain that 
the extension of chemical warfare ” would be on a 
scale far greater than anything experienced in the 
late war and the position of this country would 
indeed be hopeless if it were dependent on imports 
for supphes of essential scienbfic and laboratory glass- 
ware ^ere would not again be an opportum^ given 
for the industry to be re created in time to be effioent 
J H Davidson 

(Messrs Wood Bros Glass Co , Ltd ) 
Barnsley April 13 

iffratoiM and the Ivokition af tha Qragariaua Inathiat 

1 m the rdtunU given in NaTtnut of April 14 p sss 
of the proceedings of the Acadmy of Sciences of Pans 
on March ai, mention was made of the observation by 
Bhna Anna Drmwina and G Bohn that certain 
aq[uatk animals (Convoluta and the larvse of R<ma 
/«aea) become grouped together and appear to emit 
a protective substance as a defence against toxins 
wtroduoed into the water That the congregating 
of protosoa in such orcumstanoes had a protective 
value of tUs nature was suggested by me in a note 
to ComtryStdt (August 191s, vol v , No 8 p 5x1) 
where I pouted out that the combined effort of a 
number ot organisms massed together would no doubt 
produce a greater antitoxic effect than could a sugte 
uolated organism surrounded on all sides by water 
containing toxm 

The grouping of protozoa can easily be observed 
if a slMte be prepared of living infusoria such as are 
found during warm weather in flower vases and 
examined under the microscope when it edll be 
found on apfdying a bttle vinegar to the edge of die 
ooverahp that these organitims become arrmged m 
dumps or dusters each individual bemg m a state 
of vigorous vibration As is well known a similar 
idiettoinenon occurs with bacteria under somewhat the 
same conditions, and is made use of as a diagnostic 
test by pathologists Agghituatton In such dreum- 
stanoes is usually regariM as a purdy physical occur- 
lunoe due to suriaoe tension 1 
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It appears probable diat the crowding togedier of 
^otozoa as a proteetion i^dnst toalns r e p rwents the 
dawn of a gr^nous mstmet Many modem pqrcho- 
logiats arem a^oement dun evolution of bow and 
evohitkm of nund are paraUd, that is certamly the 
case with the nervous sjrstem and the mind of the 
higher vertdirates We should, therefore expect to 
find in the simplest aaunals the beguimngs of 
mind , and purp^ve bdiaviour — the diaracteristic 
of mental activity as distinct from purely psycho- 
chemical reaction— has already beim shown to 
occur in certain protosoa by Jennings and others 
(Jennings Behaviour of the Lower Orgamsms,*' 
Columbui University Biological Series, 1906) 
Animals the bdiaviour of «mich is pur^ upon 
the instinctive plane, s g instincts are providM with 
innate dispositions tending to their own sdf4re 
servation and to the preservation of their race On 
the part of protoroa protection agamst tmdns m 
the water is a necessary precaution that has to be 
taken to safeguard the individual, and therefore 
grouping together to produce antitoxins may have 
been an early mode of purposive behaviour in 
the first hving organisms when toxins in the 
water in whldi they lived must have been one 
of the diief dangers besettmg them m the absence 


ganous Instinct — the beginning of that instinct seen 
in so many different groups of the animal senes and 
terminating in its most highly evolved and complex 
form as a fundamental element m the formation of 
human society Rboinald Jamss Ludford 

Zoological I aboratory Universitv College 
I ondon April sr 


The Natura af Vowsl t siwda 

Prof Scripturi’b arguments on this subject 
which appeared in Naturk for January 13 and ao 
last seem to me to be open to cntidsm It is 
true, DO doubt, diat a strongly damp^ resonat r 
may be excited by penodic impulses even when its 
free period is not an exact submultiple of tha penod 
of the impulses But it does not appear justifiable to 
irgue from thia that the vibration so excited is in 
harmonic to the fundamental period As an illustn 
tion of the error in the argument, we may consi^ 
the somewhat analogous case of the vibrations of 
the resonator of a violin The bridge, belly, and 
enclosed air of this instrument form a resonating 
system having a series of free modes of vibration, 
which especially those of higher pitch are strongly 
damped by reason of the communication of energy 
to the external atmosphere and otherwise These free 
periods are, in meral Inhaononic to the funda- 
mental penod of uie strmg It la easily shown from 
the known mode of action of the bow that die force 
exerted bv the vibrating string on the bric^ changes 
infpulsively from a podtlve to a negative value once 
in each penod If Prof Scripture s argument were 
valid we should be entitled to aigue that the response 
of the bridge and belly to these discondnuons changes 
of force should be (nharmonlc to the fundamental 
penod of the string Actually however, we know 
that this Is not (he case The overtones which fall 
near the free periods of the resonator are, no doubt, 
strongly reinforced but the modon of vnn jiart of 
the violin condnues to be in stnedy harmonic reladen 
to the penod of die forces I tnp re s s e d bv the bow 

So far as I Can see, dwre is no very vital dHTerenct 
between the dynamical principles Involved In this and 
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tbe fbragoinff caw, except that the body of the violin 
haa four or five well marked free penods Instead of 
only one or two, as in tbe case of the resonator con 
oerncd in the production of the human voice The 
apeaal character of the vowel sounds really artwa 
from the las^mentloned circumstance, as a result 
of which most of the eneryr » concentrated in a 
small group of partials It seems to me that there 
is no jusufication for supposing that there are any 
inharmomcs present in the voice tones 

C V Raman 

sio Bowbazar Street, Calcutta March 29 


In reply to Prof Raman s mterestmg letter I may 
say that the response of a strongly damped resonator 
to a series of sharp impulses may be harmonic or 
inharmonic to the period of the impulses, tbe cssen 
tial fact IS that they are independent If we knew 
nothing more of the vowels than that the exciting 
voice tone consists of a wries of sharp puffs and that 
tbe vocal resonators ore strongly damped, we ould 
say nothing of their rclauons except that they might 
be anything The analyses of the vowel curves show 
in fact that the cavity tones may hold any rclttions 
to the voice tone, both harmonic and inharmonic 
With the violm the case is different Ihe string 
does not produce sharp puffs but continuous vibra 
tions of alternating phases During each phase the 
action on a resonator is constant Ihe vibration 
aroused in the resonatiM- has no pause in which to 
die away The resonance vibrations are thus forced 
and not free vibrations Ihey must be harmonic 
to the fundamental This is clearly shown in 
the plot reproduced from Prof Miller s bodk in 
Naturb for March 3 last The fundamental Is strong 
and the overtones are all harmonic This is in con 
trast to Prof Miller s plot for a vowel The funda 
mental is apparently absent the overtones form a 
queer group of discordant tones that can roprewnt 
only an inharmonic m that region 

E W ScRIPTtRE 


Litaratara fbr Jar«ealon Umveraity 

\t the third annual conference of the Inter 
University Jewish Federation held at Onel College, 
Oxford, on August 3, 1920, it was unanimously re 
stdved in response to a request of the Zionist 
Organisation to render every passible assistance to 
all etforts on behalf of the Hebrew University at 
Jerusalem The most urgent need it the present 

J uncture is an immediate and abundant supply of 
loofes for the Jerusalem University library We can 
conceive no cause more preaous and commendable 
than the full development and firm consolidation of 
the mtellectual and spiritual resources of the Jewish 
national home To this end books are the first 
requisite In a scarcity of books the mind of a people 
is denied free expansion and healthy growth To 
Jews with their love learning ^ lack of 
books IS most distressing In Palestine unfor 
tunately there is a real book famine and even with 
help from all over the world it will need a great effort 
to build up the prewnt University library of about 
40 000 vidumes into an up to> 4 ate library worthy of 
the Jewish University 

For various reasons including the difficulhr of ob 
taming sufficient funds to establish a complete uni- 
versitv from the start it is proposed to institute re 
search departments as the first foundations of the 
University These will include ii^titutions for 
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I chemical, microbiological and medical research to 
j deal with the resources of Palestine and its speaal 

I ' difficulties Books on physics and mathematics, sets 

of scientific journals and pamphlets of permanent 
value are especially required , good text bool s of 
established repute will also be useful Readers of 
Naiuke have it in their power to render great assist 
I ance in supplying these scientific books and pamphlets 
Considering that this is an important step towards 
a spu-itual revival of Palestine and that our credit as 
an enlightened people is at st^kc we appeal to readers 
of Naturb to send all the bcoks that they cm spare as 
a freewill offering to those who will treasure them in 
Palestine \ single book will be welcome bit it is 
hoped that donors will send as many as they can 
GitU of books may be sent either direct to the Uni 
virsity Library Jerusalem or to Miss N Mindler 
73 Great Russell Street W C 1 who will if neces- 
sary arrange for the collection of the books An 
artistically designed book plitc the generous work of 
Mrs L P lichow ski will permanently record the 
names of the don irs 

S \lB\ANDFR 

Chairman 
Israel M Siefp 
Treasurer 
D B Stanhill 

Hon Secretary 

Jerusalem University I ibrary Committee 

75 Greit Russell Street W C i April 29 


Watte Oil from SWpa 

In tlie Landmark for Mtv Sii Aithur SHplcy has 
a very timelv and important article on The Danger 
to Fish and B rd Life from Oil driven Ships I 
could wld my testimony in support of his argument 
but wish now to raise the question whether as he 
states nothing cm prevent the oil getting into the 
bilge’ When I was recently at bun hal Madeira 
1 visited H M S Dunedm of the Light Cruiser 
Squadron md was shown the oil burning engines and 
manv other wonderful things I raised the question of 
the injury caused b\ the oil and was assured that 
there was no loss of oil in the Dunedin and that 
leakage when it occurr-d was due to faulty con 
struct on If this is true the remedy is obvious it 
18 intolerable thst so much dsma^e should result from 
preventable causes and the public is entitled to pro- 
tection In any event ill those interested in die 
matter should urge the engineers to attadc the problem 
at once and show us what to do to abate the nuisance 
T D A COCKFRBLL 

4 College Road Isleworth Middlesex 

Orgmlm m Pllirt 

Is not the organism photographed under the care 
of Mr C Carus Wilson (Nature May 5 p aqq) 
fir more probably a radtohnan than an insect’ The 
npparent segmentation of the antenna may be due 
to seco^ary deposits of silica and the partition may 
be caus^ bv the nearness of the plane of sectiwi to 
the inward bulge on the meeting line of the two ebam 
hers of the test Without in examimtion of the 
slide any suggestion mas be rash but we know little 
of the Mesozcic tspes of Cyrtida and this organism 
may represent a previously undebcribed mimbei of 
thxl group References to descriptions of Cretsceous 
rsdiolaria are given bv W Hill and A J Jukes Bnwne 
in the Quarterly Journal of the Geological Society 
vol h p 600, 189s Grenvillb A J Coie 
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Isotopes ud Atomic Weights.^ 


By Dr F 

P OSSIBLY the most important generalisation 
in the whole history of chemistry is the 
atomic theory put forward by John Dalton in 1803, 
and it IS a striking tribute to the shrewd intuition 
of that observer that of his five postulates only 
one seems to be in the least degree faulty, and 
more than a century of active and unremittmg 
investigation has been necessary to detect the flaw 
in that 

The postulate in question states that atoms of 
the same element are similar to one another and 
equal in weight ’* Of course, if we take this as a 
dranition of the word ‘ element,” it becomes a 
truism, but, on the other hand what Dalton 
meant by an element and what we understand by 
the word to day is a substance such as hydrogen, 
oxygen, chlorine, or lead, which has unique chem 
ical properties, and cannot be resolved into more 
elementary constituents by any known chemical 

B 'ocess For many of the well known elements 

alton s postulate still appears to be strictly true, 
but for others probably the majority, it needs 
some modification 

The general state of opinion at the end of 
last century may be gathered from the following 
quotations from Sir William Ramsay’s address to 
ihe British Association at Toronto in 1897 
There hive been almost innumerable attempts to 
reduce the differenoes between atomic weights to 
regularity by contriving some formula which will ex 
press the numbers which represent the atomic weights 
with all their irregularities Needless to say such 
attempts have in no case been successful Apparent 
success IS always attained at the expense of accuracy 
and the numbers reproduced are not those acceptM 
as the true atomic weights Such attempts in my 
opinion ore futile Still the human mind does not 
rest contented in merely chronicling such an irregu- 
larity it strives to understand whv such an irregu 
Innty should exist The idea has been ad 
vanced by Prof Schutzenberger, and later by Mr 
Crookes that what we term the atomic weight of rn 
element is a mean that when we say the atomic 
weight of ox\gen is 16 we merely state that the 
average atomic weight is 16 and it is not Inconceiv 
able that a certain number of molecules have a weight 
somewhat higher than 33, while a certain number 
have a toner weight 

That such conjectures were then r^arded as 
wildly speculative shows how strong was the faith 
in Dalton’s postulate, which is all the more re 
markable wlwn we consider that at that time not 
one single direct experimental proof of it had 
been offered Such proof, obviously, can be ob 
tamed only by some method which measures the 
masses of atoms individually, and at that time 
none had been developed 
The first direct evidence that the atoms of an 
element were, at Idast approximately eoual In mass 
appears to be that obtained by Sir J J Thomson 
in 1910 by his well known method of analysis of 

1 DbeourM d«l vmd at iha Ratal Imi itntiea an Fndat Fabraary ii 
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positive rays The fact that sharply defined para- 
bolic streaiu were obtained at all proves that the 
ratio of the masses of the separate particles caus- 
ing them to the charges of electricity they carry is 
constant The latter was known to be a definite 
unit, or a simple multiple of it, so that if the 
masses of the individual atoms varied amongst 
each other m an arbitrary manner, an indistinct 
blur would result mstead of a clear cut parabola 
Before going on to consider the evidence of posi- 
tive rays in greater detail it will be as well to 
re state briefly the evidence upon which the theory 
of isotopes was founded The first indication 
that it might be possible to obtain substances 
having identical chemical properties, but different 
atomic weights was afforded by the brilliant re 
searches on the radio active elements made by 
Sir I Rutherford and his colleagues Investiga 
tions on the transformations of the different radio 
active families showed that certain products such 
as lead, could be formed in several ways Tach 
of the leads so formed was found to have chemical 
properties identical in every respect with those of 
ordinary lead, but their method of production pre 
eluded any possibility of them all having the 
same atomic weight Such bodies, although 
having different atomic weights must occupy the 
same position in the periodic table of the 
elements, and on this account have been called 
“isotopes” by Prof Soddy 
Moseley’s epoch making discovery has shown 
us that chemical properties depend, not upon 
atomic weight, but upon something much more 
fundamental, namely, atomic number The 
atomic number of an element is the number of 
units of positive electricity on the nucleus of its 
atoms the nuclear charge of hydrogen is i, of 
helium 2 of lithium 3, and so on We see, there 
fore, that isotopes are elements having the same 
atomic number but different atomic weights 
The theory of isotopes was triumohantly vindi- 
cated during the war bv the researches of Soddy, 
Richards, Hfinigschmid, and others on the 
atomic weights of lead found in various radio 
active mmerals Quantities were obtainable 
which were ample for the most accurate deter- 
minations by chemical methods, and the atomic 
weights were found to differ from each other and 
from ordinary lead by quantities altogether o(it- 
side possible experimental error Long before 
this convincing proof was forthcoming, the theory 
of isotopes was discussed with the greatest in 
terest in connection with atomic weights m 
general If isotopes occurred among the heavy 
elements, why should they not be possible among 
the lighter non radio active ones, in which case 
elements with fractional atomic weights might 
clearly be mixtures, the constituents havmg 
atomic weights equal to whole numbers? This 
explanation was a very attractive one, for the 
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curious jumble of «hole numbers and fractions in two parallel shts Sj Sg, and are then spread into 

the atomic weights when referred to oxygen as i6 an electric spectrum by means of the charged 

has always been a serious stumbling block in the plates Pj P, A portion of this spectrum deflected 

way of any simple theory of atom building The through an angle 0 is selected by the diaphragm 

accurately determined atomic weight of chlorine D and passed between the circular poles of a 
^546, has certainly nothing to recommend it It powerful electromagnet O the field of i\hich is 

IS reminiscent of the number of square yards m such as to bend the rays back again through an 

a square rod, pole, or perch , but the idea of angle ^ more than twice as great as ^ The result 

Nature working on the same lines as the British of this is that rays having a constant mass (or, 

w^hts and measures is eminently unattractive more correctly constant m/e) will converge to a 

The first support of the isotope theory among focus F, and if a photographic plate is placed at 

non radio active elements was given by the ano GF, as indicated, a speitrum dependent on mass 

malous behaviour of the inactive gas neon when alone will be obtained On account of its analogy 

analysed by Sir J J Thomson s method of post to optical apparatus the instrument has been 

tive rays It is of interest to note that the an called a positive ray spectrograph, and the spec- 

nouncement was made in this room by trum produced a mass spectrum 

Sir J J Thomson himself, and that the first 1 iR a shows a number of tvpical mass spectra 
sample of gas to show the effect was supplied by obtained by this means The numbers above the 

Sir James Dewar I his peculiarity was that hnes indicate the masses they correspond to on 

whereas all elements previously examined gave the scale O-16 It will be noticed that the dis 

single, or apparently single parabolas that given placement to the right with increasing mass is 

by neon was definitely double The brighter curve 
corresponded roughly to an atomic weight of 20 
the fainter companion to one of 22, the atomic 
weight of neon being 20 ao In consequence of 
reasoning adduced from the characteristics of the . 
line 23 , the discoverer was of the opinion that it 
could not be attributed to any compound and 
that therefore it represented a hitherto unknown I 
dementary constituent of neon 
This agreed very well with the 
idea of isotopes which had just ^ ^ 

been promulgated so that it was * w-jg- - 

of grwt importance to in\estigate 
the point as fully as possible 

The first line of attack was an attempt at | 
separation by repeated fractionation o\er charcoal j 
cooled with liquid air but even after many thou 

sands of operations the result was entirely nega , 

tive It IS some satisfaction to know that this | 

result was inevitable, as Prof Lindemann has « 

recently shown on thermodynamical grounds | » i -o a«r»m of p«ui w r»y v tngraph 

Fractional diffusion through pipeclay was more 

effective and gave a positive result An ap roughly linear The measurements of mass made 

parent difference of density of 07 per cent arc not absolute but rcl ttivc to lines which corre 

^tween the lightest and heaviest fractions was spond to known masses Such lines, due tq 

obtained after an exceedingly laborious set of hydrogen carbon oxygen and their compounds, 

operations When the war interrupted the re I arc generally present as impurities or purposely 
search it might be said that several independent j added for pure gases are not suitable for the 
lines of reasoning pointed to the idea that neon smooth working of the discharge tube The two 
was a mixture of isotopes, but that none of them principal groups of these reference lines arc the 
could be said to carry the conviction necessary in C, group due to C(i2) CH(i3) CH2(i4), CH|(i5), 
such an important development CH4 or O (16) and the C. group (24 to 30) con 

When the work wqs recommenced, attention taming the very strong Ime C1H4 or CO (28) 
was again turned towards positive rays, for it was These groups will be seen in several of the 
clear that if an analysis could be made with such spectra reproduced and they give, with the COj 
accuracy that it could be demonstrated with cer line (44) a lerj good scale of reference 
tamty that neither of the two atomic weights so It must be remembered that the ratio of mass 
determined agreed with the accepted chemical to charge is the real quantity measured by the 
figure, the matter could be regarded as settled position of the lines Many of the particles are 

This could not be done with the parabolas already capable of carrying more than one charge A 

obtained, but the accuracy of measurement wras particle carrying two charges will appear as 
raised to the required degree by means of the having half its real mass, one carrying three 

arrangement illustrated m Fig i. Positive rays charges as if its mass were one third and so on 

are sorted out into a thin ribbon by means of the Lines due to these are called lines of the second 
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and third order Lines of hig;h order are particu 
lai^ valuable lo exttnduief our scale of refeeeace 
When neon was introduced into the apparatus 
four new lines diade their appearance at 10 xi 
ab a^ aa The first pair are second order lines 
and are fainter than the other two All four are 
well placed for direct comparison with the 
standi^ lines and a series of consistent measure 
ments showed that to withm about one part in a 
thousand the atomic weights of the isotope com 
posing neon are ao 00 and aa 00 respectively Ten 
per cent of the latter \%ould bring the mean 
MtHnid weight to the accepted value of ao '>0 and 
r^tive intensity of the lines agrees well with 
this proportion The isotopic constitution of neon 
seems therefore settled beyond all doubt 


These rays are formed by a normal, positively 
charged ray picking up two electrons Oh the 
negative spectrum of chlorme only two hoes, 35 
and 37, can be seen so that the hnes at 36 and 

38 cannot be due to isotopes of the element These 
results taken with many others which cannot be 
stated here in deuil show that chlorine is a com 
plex element and that its principal isotopes are 
of atomic weight 35 and 37 There may be, in 
add tion a small proportion of a third of weight 

39 but this IS doub^ul Spectra II III and 
IV show the results with chlorine taken with 
different magnetic field stren(,ths 

The objection has been raised on many occa 
s ons that if chlorine consists of isotopes how is 
it that Its atomic weight has been determined so 



The element chlorine was naturally the next to 
be analysed and the explanation of its fractional 
atomic weight was obvious from the first plate 
taken Its mass spectrum is charactensed by four 
Strong; first order lines at 35 36 37 38 with 
fainter ones at 39 40 There is no sign whatever 
of any line at 35 46 The simplest explanation of 
tiie group IS to suppose the lines 35 and 37 are 
dhe to the isotopic chlorines and lines 36 38 

to their corresponding hydrochloric acids The 
elementary nature of lines 31; and 37 is also indi 
dated by the second order lines at 17 5 18 s and 
also, when phosgene was used by the appearance 
'Of lines at 63 65 due to COCl“ and COCl*^ 
Quite recently it has been found possible to 
obtain the soectrum of negatively charged rays 
VO 2689 VOL 107] 


accurately and so consistently by different 
chemists? The obvious explanation of this 
appears to be that all the accurate determinations 
have been done with chlorme derived originally 
from the same source — the sea — which has been 
perfectly mixed for aeons If samples of the 
element are obtained from some omer original 
source it is qmte possible that other values of 
atomic weight will be determined exactly as n 
the case of lead 

The mass spectrum of argon shows an exceed 
ingly bnght line at 40 wlm second order hue at 
ao and mird order Ime at 13} The last is par 
ticularly well placed between known reference 
lines and its measurement showed that the isiply 
charged atom causmg it had a mass 40 oo very 
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exacfly. Now the accepted atomic weight of 
argon is less than 40, so the presence of a lighter 
isott^ was suggested. This was found at 36, and 
has now been fuUy substantiated; its presence to 
the extent of about 3 per cent, is sufficient to 
account for the mean atomic weight obtained by 
density determinations. 

The elements hydrogen and helium presented 
peculiar difficulties, as their lines were too far 
removed from the reference lines for direct com- 
parison. By means of a special ’'bracketing'* 
method, moderately accurate values were obtained. 
Helium appears to be exactly 4 on the oxygen 
scale, but hydrogen is definitely greater than 
unity. The value obtained agrees very well with 
that already arrived at by chemical methods — 
namely, i-oo8. At the same time, measurements 
of the 3 line, first observed by Sir J. J. Thomson, 
were made which came out at 3-034, satisfactorily 
proving it to be due to triatomic hydrogen. 

Krypton and xenon gave surprisingly complex 
results, the former consisting of six isotopes 78, 
80, 8a, 83, 84, 86. The weights of these could be 
determine with great accuracy by means of the 
excellent second- and third-order lines they gave. 
The first experiments with xenon led to the ob- 
servation of five isotopes, the provisional values 
of which were given as one unit too low. Owing 
to the kindness of Prof. Travers and Dr. Masson, 
I have recently been enabled to repeat the analysis 
with gas mu^ richer in xenon. With this the 
second-order lines could be observed and 
measured. The five principal isotopes of xenon 
are 139, 131, 133, 134, 136; there is apparently 
a faint sixth component at ta8, and a doubtful 
seventh at 130. 

Experiments with boron fluoride indicated that 
boron has at least two isotopes, 10 and xi, and 
that fluorine is a simple element of atomic weight 
19 - 

Silicon is another unmistakably complex 
element having two isotopes, a8 and 39, with a 
possible additional one, 30. 

Bromine was of great interest. As it has an 
atomic weight almost exactly 80, it might reason- 
ably be expected to be simple and an isobare of 
one of the kryptons ; actually it consists of equal 
parts of 79 and 81. 

Sulphur, phosphorus, and arsenic are all appar- 
ently simple elements. Mercury is certainly com- 
plex, though its closer components cannot be re- 
solved with the present apparatus. Its very char- 
acteristic groups are seen as high as the fifth 
order, tmd appear on nMurly all the spectra taken. 
The group consists of a continuous succession of 
lines forming a band 197 jo 300, a strong line at 
ao3, and a weak one at 304. Recently at Copen- 
hagen Brdnsted and Hevesv have succeeded in 
partially separating the isotopes of mercury by a 
fractional distillation at extremely low pressure. 
They give as their figures for the densities corn- 
part^ with normal mercury as unity : — 

Condensed mercury ... .x.. 0-999980 

Residual mercury t-oooosi 
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The probable error claimed is less than one part id 
a million. 

Selenium, tellurium, antimony, and tin have all 
been used in the discharge tube, with no results 
of any value. This is unfortunate, for the atomic 
weight of selenium, 793, suggests that one of 
its isotopes must be an isobare of bromine or 
krypton; also the relation between tellurium and 
iodine is of great interest. 

Iodine, fortunately, gave a very definite result. 
It is a simple element of atomic weight tay. This 
is rather surprising, for all the theoretical papers 
on the isotopic constitution of elements have pre- 
dicted a complex iodine. Prophecy in physics 
becomes a difficult trade when experimental results 
produce these surprises, and apparently the only 
really trustworthy prediction is that there are 
plenty more in store for us. 

The following is a list of elements and isotopes 
determined to date: — 


FI*. 

"h* 

He 


Table of EUmenfs and Isotopes. 


Atomic 

Atomic 

Mhumom 

Mmm* or I<ulop« in nnlor 

nuujbcr 

1 ooS 


1-008 

3 

399 

I 

4 

J 

10-90 

3 

tl, 10 

6 

13-00 

I 

12 

7 

14-01 

I 

»4 

8 

1600 

I 

16 

9 

1900 

I 

>9 . . 

19 

20 20 

3 

30, 33, (21) 

M 

28-30 

3 

28, 29, (30) 

15 

3' 04 

1 

3> 

tb 

3306 

1 

3 * 

17 

35’46 

7 

35. 37. (39) 

18 

3988 

3 

40, 36 

33 

74'96 

1 

” 0 

3S 

7992 


79, 

36 

82-92 

6 

84, 86, 83, 83, 8a, 78 

53 

12693 

I 

127 

54 

iy >-33 

5. (7) 

>»9. >3*. '3«, «34, 


136,(138, 130?) 

80 300 60 (6) (197-300), 202, 204 

(Number!, in brackets are provisional only.) 


By far the most important result of these 
measurements is that, with the exception of 
hydrogen, the weights of the atoms of all the 
elements measured, and, therefore, almost cer- 
taiidy of all elements, are whole numbers to the 
accuracy of experiment — namely, about one part 
in a thousand. Of course, the error expressed in 
fractions of a unit increases with the weight 
measured, but with the lighter elements the diver- 
gence -from the whole-number rule is extremely 
small. 

This enables the most sweeping simplifications 
to be made in our ideas of mass. The original 
hypothesis of Prout, put forward in 1815, that 
an atoms were themselves built of atoms of pro- 
tyle, a hypothetical element which he tried to 
identify with hydrogen, it now re-established, 
wi^ the modification that the primordial atoms 
are of two kinds— atortis of positive and negative 
dectricity. 

Although the latti^ xinit has long been known 
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to m M «n ‘‘tkctron," ht utete, which appean 
to be the real unit of mass, has only recently 
been given the name of ** proton.'* 

The Rutherford atom, whether we take Bohr's 
or Langmuir’s development oi it, consists essen- 
tially of a positively charged central nucleus around 
which are set planetary electrons at distances which 
are great compared with the dimensions of the 
nucleus itself. As has been stated, the chemical 
properties of an element depend solely on its 
atomic number, which is the charge on its nucleus 
expressed in terms of the unit charge s. A 
neutral atom of an element of atomic number N 
has a nucleus consisting of K + N protons and K 
electrons, and around this nucleus are set N elec- 
trons. T^e weight of an electron on the scale we 
are using is 00005, so that it may be neglected. 
The weight of this atom will, therefore, be K + N, 
so that if no restrictions are placed on the value 
of K any number of isotopes is possible. 

The first restriction is that, excepting in the 
case of hydrogen, K can never be less than N, 
for the atomic weight of an element is always 
found to be equal to, or greater than, twice its 
atomic number. The upper values of K also seem 
to be limited, for, so far, no two isotopes of the 
same element have been found differing by more 
than to per cent, of its mean atomic weight; the 
greatest numerical difference is eight units in the 
case of krypton. The actual occurrence of isotopes 
does not seem to follow any law at present 
obyions, though their number is probably limited 
by some condition of stability. 

Protons and electrons may therefore be regarded 
as the bricks out of which atoms have been con- 
structed. An atom of atomic weight m is turned 
into one of atomic weight m + 1 bv the addition 
of a proton plus an electron. If both enter the 
nucleus, the new element will be an isotope of the 
old one, for the nuclear charge has not been 
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altered. On the other haodt if the prptOD alone 
eaters the nucleus, and the dectron remains out- 
side, an element of next higher atcHnie number 
will be formed. If both these new configurations 
are possible, they will rqiresenf dements of the 
same atomic weight, but with different chemical 
properties. Such eluents are called “isobares," 
and are actually known among the radio-active 
elements. 

The case of the element hydrogen is unique, for 
its atom appears to consist of a single proton ^as 
nudeus with one planetary dectron. It is the only 
atom in which the nudeus is not composed of a 
number of protons and dectrons packed exceed- 
ingly dose together. Theory indicates that when 
such dose packing takes place the effective mass 
will be reduced, so that when four protons are 
packed together with two dectrons to form the 
helium nudeus this will have a weight rather less 
than four times that of the hydrogen nudeus, 
which IS actually the case. 

It is not to be supposed that the whole-number 
rule is of exact mathematical accuracy, for the 
unit of the oxygen scale is a " packed " pro- 
ton + an electron, and its value will certainly alter 
dightly with the degree of packing. On this 
account it is of the greatest importance to push 
the accuracy of methods of atomic weighing as 
far as possible, for variations from the whole- 
number rule, if they could be determined with 
precision, would give us some hope of laying bare 
that innermost of secrets, the actual configuration 
of the charges in the nudeus. 

The results I have described lie on the border- 
line of physics and chemistry, and although as a 
chemist I view with some dismay the possibility 
of eighteen different mercuric chlorides, as a 
physicist it is a great relief to find that Nature 
employs, at least approximatdy, standard bricks 
in her operations of element-building. 
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Nttuiml Camouflage.^ 


T he fine volume under notice is a new edition 
of the beautifully * illustrated work which, 
originally appearing in 1909, first brought in a 
Connected form before the puUic the many dass- 
ical principles of concealing-coloration estab- 
lished by the genius of the American artist- 
naturalist Al^tt H. Thayer. Important dis- 
coveries such as these, especially when the en- 
thusiasm of their originator could recognise wdl- 
nigl; no limits to their application, were bound 
to bring sharp differences of opinion. In America 
we have seen the rise of two rival camps, one, 
^ headed by the late Theodore Roosevelt, op^sing 
'the whole of Thayer’s condusions, the other 
accepting the whole and 'even interpreting the 
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advertisement of Warning Colours and their 
simulation in Mimicry as examples of the work- 
ing, in one form or another, of concealing- 
coloration. 

In England, where, as the result of the writ- 
ing's of Wallace and Bates, and still earlier of 
Erasmus Darwin, the subject as a whole is older, 
an intermediate position has been taken. Here, 
naturalists recognise to the full the enduring value 
and fundamental importance of Thayer’s dis- 
coveries, although believing that they do not offer 
a complete interpretation of animal colouring as a 
whole; and, in the beautiful frontispiece of the 
book, representing a peacock in the woods 
with its blue neck against the sky and posed so 
as to illustrate the condusion that its pattern Is 
**a marvellous combination of 'obliterative' 
designs, in forest-colors and patterns,” in this and 
the flamiogfoes, and spoonbills with "the skies 
they iMCture” (plates viii-x), English naturaUsta 
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b«lwv« that they witness the attempt to carry 
a theory ^po far, and a tendency to be blinded, by 
the daazling brilliancy of one set of interpretations 
to the value and importance, and even the exist 
ence of others 

The author s conclusion that all pattern is 
obliterative docs not conflict with the theory of 


F o —At • d nance of Mvnn o e (h yar I n b |h eh a at ft or c 
m lat o he hr gt lly pa n I bu < fly d lanpean he ore h three be 
t at From Condeft g Colorat on a the A mal K gdo 

Warning Colours if we beat in mmd that oblitcra 
tion IS dependent on distance Ihis is well 
shown in Fig i where as the luthur 
states at the right distance or in -t sufficiently 
reduced light the brightly patterned butterfly dis 
appears before the three monochrome ones even 
the dimmest We see here 
the effacing effect of con 
trasted juxtaposed color 
notes and are led to under 
stand the inconspicuousness 
of the zebra as described 
long ago bv Sir 1 rancis 
Oalton and to conclude that 
It IS this rather than back 
ground matching as m iin 
tamed on pp 13S-16 which 
is the bionomic meaning of 
its remarkable pattern But 
returning to the butterfly 
diagrams it is obvious that 
anywhere near the striking 
distance of an enemy the 
contrasted colour scheme is 
far more conspicuous than ^,0 f-Mooaft.orcrck i»» 
the other three and this is 
all that the theory of Warn 
ing Coloiys requires That it should be 

oUiterated at a greater distance is all to 
the good, for as the present writer has 
maintained, “all ammals with warning colours 
have enemies, all are liable to special attacks in 
times of exertional hunger, by enemies which 
would at other tunes neglect them Provided 
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such forms are easily seen and avoided by enemiea 
which respect their speaal modes of defence. It 
is clearly in advantage to be as far as possible 
concealed from those which do not respect them “ 
(Trans Ent Soc , 1903, p S 73 ) 

The author s interpretation of the black and 
white pattern of the skunk will be sufficientlv 
clear when Figs a and 3 are 
compared Fig 3 being the 
mouse s or cricket s view ' 
with the sky let down as it 
were, into the pittern and leav 
ing 1 black shape unrecognisable 
as an animal while Fig 3 shows 
the sky background cut off 
by dark, making his white con 
spicuous To this interprets 
tion it may be objected that it is 
very doubtful how fir a noc 
lurnal animil like the skunk re- 
quires to be hidden from its 
prey, but there is no doubt that 
t IS advantageous for it to be 
concealed from enemies which 
mean to attack and these so 
far as I know are only predace 
lus birds which would see it 
«ii*«'*maMi “a ab )vc against the ground 

1 rom these the obliterative efl'ect 
at 1 great distance of the 
skunk s contrasted black and white may well 
be a protection but to all lirge ground 
animals likely to ittack it it would be extremely 
conspicuous furthermore the slow ind deliber 
Ate movements of the skunk and the flapping or 
floiting flight of conspicuous butterflies must be 



remembered in association with their dispiiy and 
the spcciil protection of which it is an advertist* 
ment 

Although I am unable to agree with these ind 
some other conclusions of the authors and have 
been obliged to devote so much of the available 
spice to criticism, I should wish again to «m- 





mruitB 
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phasiM! the far-reaching importance of the prin- 
ciples which they have dearly explained and 
beautifully illustrated. It is to be hoped that the 
volume will be widely and carefully read. Con- 
sidering the scaie and style of the work, with its 



sixteen coloured plates and 140 black-and-white 
figures, the price is very moderate. 

The appearance of this new edition is, as is 
explained by Gerald H. Thayer in his preface, 
related to the great part which its principles have 


Prof. W. R. Brooks. 

P ROF. W. R. BROOKS was one of the most 
successful of all modem comet-hunters. He 
nearly equalled the wonderful success of Pons, 
who found twenty-eight comets in the first twenty- 
five years of last century. Prof. Brooks’s total 
was twenty-seven comets, but in regard to several 
of these he was anticipated. 

Prof. Brooks was tram at Maidstone, Kent, on 
June II, 1844, and with his parents migrated to 
the United States in 1837. He was educated in 
various public and private schools in England and 
America. He was awarded the Hon. A.M. 
degree by Hobart College in 1891, and the Sc.D. 
by Hamilton College In 18^. He was director 
of Redhouse Observatory, Phelps, New York, from 
187a to 1888, and was appointed to the Smith 
Observatory in the latter year ; finally he became 
in 1^00 professional astronomer at Hobart Col- 
lege ^Observatory. 

As a discoverer of comets Prof. Brooks was 
rivalled only by Prof. E. E. Barnard during the 
years from 1881 to 1911. Some of the comets 
detected by him durmg his unwearying sweeps of 
the heavens were of considerable importance. 
Thus he was the fi^t to find, in 1883, Pons’s 
periodical comet of 1813, and in 1886 he picked 
up the expected comet of Olbers, last seen in 1815 ; 
he also discovered comets of short periods belong- 
to the Jovian family in i^ and 1889. 
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played in the war. That they should have been 
cidiectively named “camouflage” is a curious in- 
stance of word-history. “Camouflt^” is not to 
be found in Murray's Oxford Dictionary, but 
“camouflet” is there, with this meaning: “a 
mine containing a small charge of powder, placed 
in a wall of earth between the galleries of be- 
si^ed and besieger, so as, in exploding, to bury, 
suffocate, or cut off the retreat of the miner on 
the opposite side ; a ' stifler. ’ " " Camouflet or 
sttfler*' is quoted from the “Penny Cyclop^ia” 
of 1836. Then, when smoke came to be employed 
above ground it kept the Same name; and, as its 
chief use was to act as a concealing screen or 
curtain, “camouflage ” became, in the Great War, 
transferred from the cause to the effect, and ex- 
tended to concealment, however attained. 

G. H. Thayer states that it has recently come 
to light that, in Germany, the original edition was 
“searched through with most diligent care for 
information which could be put to military or 
naval use.” Here in Englano its principles were 
applied Ibng before the war, for many years ago 
tne gteat guns id our coast forts were painted 
tkhite beneath to neutralise their shadows, and 
coloured above with an obliterative pattern. But 
while all this was done for the guns our men 
were sent to the war with a cap that seemed 
specially designed, by its reverse of principles 
explained in this volume, to render the head 
I conspicuous to an enemy. E. B. P. 


Obituary. 

latter broke up into several fragments and proved 
quite a notable object. 

Like Messier, Pons, Tempel Barnard, Perrine, 
and others, Prof. Brooks displayed special ability 
in this field of observation, and though he en- 
gaged m other departments of practical astro- 
nomy, it was in exploring the sky for comets that 
be met with his greatest successes. His results 
afford another instance of the fact that natural 
ability combined with enthusiasm, opportunity, and 
well-directed effort usually bring ample reward. 

Prof. Brooks received ten gold prizes from 
Mr. Warner, and nine comet medals from the 
Astrdnomical Society of the Pacific; he also re- 
ceived the Lalande medal from the Paris Academy 
of Sciences, and a number of other special distinc- 
tions. He was elected a fellow of the Rtwal 
Astronomical Society on January 13, 1888. His 
discoveries ranffed over the thirty years from 1881 
to 19I1, but it was during the first twenty years 
of this period that his principal work was done. 

There was nothing in his early life or assoda- 
tions to lead Prof. Brooks to the pursuit of astro- 
nomy except his inclination. His initial success 
in making a reflecting telescope and in finding 
new comets enabled him to relinquish his daily 
avocation and to devote the greater part of hu 
life to the study of the heavens. He died on 
May 3 in his seventy -seventh year. 

W. F. Dsnnino. 
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Th« 'dMtli occurred in January this year, at 
«eventy>flve years of age, of Da. Jvlbs Harhamd, 
yrho was welt known for his extenMve expl<Mratioos 
in French Indo-China. In 1873 Dr. Harmand 
took part in the investigations of the ruins of 
Angkor, in Cambodia. His explorations in subse- 
quent years embraced the basin of the Tonle Sap 
and the lake of that name, as well as the country 
between tiiere and Bassac, on the Mekong. In 
1877 Dr. Harmand explor^ the Boloveu plateau 
in Laos, and succeeded in crossit^ the moun- 
tainous country to Hui, in Annam. 'nese exfdora- 
tions shed much light on the interior of Indo- 
China, and gained for Dr Harmand in 1878 the 
gold medal of the Paris Ger^raphical Swiety. 




Later he entered the diplomatic service and was 
for many years French ambassador at Tokio. 
Dr. Harmand was the author of Dmninatkm et 
Colonisation,” published in 1910, and be prepared 
a French edition of Sir John Strachey’s ” India ” 
in 1893. 


Wb learn with regret from Science of April as 
that the death occurred on April 14 of Da. Henry 
Piatt CushiKo, who was for twenty-six years pro- 
fessor of geolopr in Western Reserve Univerrity, 
Cleveland, Ohio, and for about the same time 
geologist in the Adirondack region for the Geo- 
logical Survey of New York. 


Notes. 


" CoLTURSD •• pearls, recently introduced by a 
Japanese firm, appear to have caused some alarm In 
the gem trade. It has long been known that pearls 
are the result of local irritation In the pearl-oyster 
or pearl-mussel, caused by the introduction of some 
foreign matter— usually the larva of a parasitic 
urganlsm which spends another part of Its life-cvtle 
in an animal that feeds on the mollusc. The mollusc 
retaliates by coating die unbidden guest with a smooth 
layer of nacre (identical with the mother-of-pearl layer 
of its shell, and conslatlng mainly of the orthorhombic 
crystalline modification of calcium carbonate corre- 
sponding with the mineral aragonite) ; and the result- 
ing pearl is the elegant tomb of the objectionable 
parasite. The Chinese have for centuries produced 
this result artificially by inserting objects between the 
shell and mantle of the fresh-water mussel, and 
figures of Buddha on the inner surface of such shells 
are common. The difficulty hitherto has been to cause 
the formation of a spherical secretion unattached to 
the shell of die moUusc. This now appears to have 
been achieved by Mr. Miiumoto as a result of experi- 
ments extending over forty years. It Is said that 
fragments of motiier-of-pearl are Inan-ted in the tissues 
of the molluscs, which are then returned to the sea 
for a period of several yesirs. Another ob>dous method 
would be to infect the oyster-bed with the appropriate 
parasite. But, whether the foreign matter is intro- 
duced accidentally or Intentionally, die result pro- 
duced by the oyster must be the same. The qualifica- 
tion “artificial ” would here a^ily rather to the pre- 
tence that the products are essentially different. At- 
tempts on the part of the trade to discredit what is 
apparently an interesting adentific discovery are clearly 
made only with the view of keeping up inflated prices. 
The same srfflah fight was made some years ago 
a^st the artiflciafly formed rubles and sapjtiiires 
(tnlecalled "eyntiietie,” “reediistructed,” and even 
“bnitadoa*’), which can be produced imidi more 
econ om tcatly than tiie natura% formed stonea. Straw, 
berries nftoed in pets under m sold v^h^ 
qucstloa as etraw b arr i es b ut wiaety at a Ugbar 
price. Peartenrehl^lnprtcebecaiimof^^ty, 
hut If they teetu ptantiM and ihs'merh brightly 
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coloured mother-of-prarl were rare the crv would bo 
very different. 

Thx Kelvin gold medal for engineering was founded 
in 1914, prindpally by British and American engineers, 
to commemorate the achievements of Lord Kelvin in 
those branches of science which apply specially to 
engineering. The award Is made bv a committee of 
the presidents of the representative British engineer- 
ing institutions, and recommendations are received 
I and considered from similar bodies in ail parts of the 
world. The first recipient was Dr. William Caw- 
thome Unwin, and the presentation uas made by 
Mr. A J Balfour In the hall of the Institution of 
Civil Engineers on Wednesday, May 4. In the course 
of his a^ess Mr. Balfour said that Lord Kelvin 
combined in a manner which bad scarcely been 
equalled before, except perhaps bv Archimedes, the 
power of theorising on the darkest and most obscure 
secrets of Nature, and at the same time of carrying 
out efficiently and practically some engineering feat. It 
was therefore fitting that we should remember Kelvin 
as one of the leaders in the movement which com- 
pelled all modem engineers worthy of the name to be 
not oitiv men of practice, but also of theory. Dr. 
Unwin's name was honoured wherever engineering 
was studied In English-speaking lands, and he had 
Imprinted his own seal upon the whole course of 
study which young engineers had now to pursue. In 
his reply Dr. Unwin congratulated the young en- 
gtneers of to-day upon their advantages in the pos^ 
session of sveli-organlied colleges and on the recogni- 
tion by all universities, even Oxford and Cambridge, 
of a faculty of engineering. 

Wb are verv glad that a reasonable agreement hat 
been arrived at between supporters and opponents of 
the Plumage (Prohibition) Bill, with the result that 
the Bin passed through Standing Committee D of the 
House of Commons on May I0. It has often been 
suggested that an advisory oommlttea should be set 
up to prepare a sdMdale of birds the plumage of 
which might be Imported, but this has been objected 
to by promoters of {xxAIbltive measures. The agree- 
ment now arrived at Igdudes the following terms - 
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(1) Tha Act to cam* into operation nine uutead of 
lU montbi* after the paatuig thereof (a) Wlthm 
four monthe after the paulng of the Act the Board 
of Trade shall appoint a joint Advisory Committee 
consisting of an independent chairman two expert 
omlthologitts three representatives of the feather 
trade and four other independent members The 
function of this Committee will be to advise the 
Board of Trade as to additions to and removals from 
the ezistmg schedule (ostrich and etder«dudc) of birds 
the plumage of which may be unported By the 
adoption of these clauses the Bill win In all prob 
ability be placed m the Statute Book during the 
present session of Parhament 

An announcement m the Timei of May 9 states 
that Sir Hercules Read Keeper of the Dej^tment of 
Bntish and Medieval Antiquities and Ethnography of 
the Bnttsh Museum wiU retue m Julv next on com 
pletion of forty years service Sir Hercules Read 
joined the museum staff in 1880 under Sir Wollaston 
Franks with whom he had woiked for six years 
previously and whom he succeeded in 1896 Under 
him the department has developed greatly particularly 
in connection with prehistoric and medieval antiqui 
ties By his mfluence among wealthy connoisseurs 
of whom he numbered a great many among his 
friends he was able to secure for hts department and 
the nation a large number of valuable specimens of 
artistic or scientific importance which otheiwise m ght 
have been lost to us Mr J Pierpont Morgan was 
largely guided by him m his generous gifts to pubhc 
collections and it was at his instigation that the 
famous Greenwell collection of Bronxe-age antiquities 
was secured and presented by Mr Morgan to the 
museum Sir Hercules Read s connection with the 
Bntish Museum will not be severed by his retirement 
As president of the Society of Antiquanes he will con 
tinue to act as a Trustee sx ofjicM 

In presiding at a dinner given by the council of 
the Iron and Steel Institute to the president Dr 
J E Stead last week Sir Robert Hadfield spoke at 
some length on the industrial cnsis in this country 
He tocdc the view that the present Labour disturb 
anoe was unreasonable since it had been admitted 
by some of the miners leaders that iU object was 
pohucal He stated that no one wished to see reduc 
tions m the mcome of the wage-earners less than he 
did but that the existing fictitious state of affaus 
both financial and industrial made it impossible for 
us to get on a sound footing until some re-iuljustinent 
m which all were concerned took (dace Sir Robert 
Hadfield went on to uige the need for a greatly in 
creased output per worker stating that it was only 
in this way that industry could be r es to r ed to an 
economic basts In the latter part of his speech he 
dealt with technical problems alluding particularly to 
corrosion affirming that his study of this question 
in so far au it related to iron and steel had comdnced 
him tihat the annual wastage was from x 5 to a per 
cent 

At a genera! meeting of the members of the Royal 
Institution held on May 9 Sir J J Thomson was 
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^ted honoraiy p r o fe s sor of natural phUosoplhor 
and Sir lunest Rutherford professor cif natural 
philosophy 

At the meeting of the Royal Society held on May 5 
the fdlowing were elected foreign members — Prof 
Albert Calmette Dr Henn Deslandres Prof Albert 
Finstein Prof Albin Haller* Prof E B Wilson and 
Prof P Zeeman 

At the annual meeting of the Bntish International 
Associat on of Journalists held on Apnl aa Mr Leon 
Gaster the hon secretary of the Illuminating 
Engineering Society and editor of the lUutntnaUng 
Fngtneer was unan mously elected the honorary 
general secretary of this association 

By invitation of the chairman of the Lawes Agn 
cultural Trust Committee Lord Bledisloe and the 
director Dr E J Russell the House of Commons 
Agricultural Committee and certain members of the 
House of Lords will visit the Rothamsted Exper 
mental Stat on Harpenden to-morrow May 13 to 
inspect the experimental farm and the laboratories 

Thb last ordinary scientific meeting of the Chem cal 
Society this session will be held at the Institution of 
Mechanical Engineers Storey s Gate on June 16 it 
8pm when Prof Benjamin Moore will dehver a 
lecture entitled The Natural Photo-synthetic Pro 
cesses on Land and in Sea and Air and their Relatioi 
to the Ong n and Preservation of Life upon the 
Earth 

Thx Empu-e Cotton Growing Committee and the 
Bntish Cotton Industry Research Association propose 
to award in July next nbout twelve studentships 
each of the annual value of aool for the additional 
training of university graduates in saentific research 
beanng on plant genetics and physiology entomologv 
physics etc or in spectal subjects relating to admin s 
tration and inspecUon in tropical agriculture Forms 
of application and further pvticulars of the student 
ships are to be obtained from the secretary of the 
Joint SUnding Committee c/o the Shirley Institu e 
Didsbury Manchester not later than July 18 

Thx officers and council of the Manchester Literary 
and Philosophical Soaety for the new session 1931 sa 
were elected on Apnl 36 as follows — Prtstdent Mr 
T A Coward Vtet PrtMtmts Mr R L Taylor^ 
Mr William Thomson Sir Henry A Miers and Mr 
W Henry Todd Hon StertUmtt Dr H F 
Coward and Prof T H Pear Ron. Tr$aMurtr Mr 
R H Clayton Hon Ltbnman* Mr C L Barnes 
and Dr Wilfrid Robinson Hon Curator Prof 
W W Haldane Gee Couned Prof Artiiur Lap* 
worth Mr C E Stroineyer Dr W M TattersaU 
Mr Leonard E Vliet Mr F W Atack Prof F E 
Weiss Mr Franot Jones Mias Laura Start and 
Prof Sydney Chapman The Chemical Section on 
Mav 6 elected the folloiriiig officers —Ctunmum 
Mr Leonard E Vlles VteoCkmrman Mr J H 
Lester Hon SoenUtrj Mr Ds !«14 Cardwell 
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Tioe London •uminar meeting of' the Inititution of 
Mecbnnicnl Engineera, which will be held on June 30 
and July i, will be devoted to subjects connected with 
the better utilisation of fuels. A novel feature of the 
meeting will be an exhibition of appliances connected 
with b<^er-ro(»n economy and with the efficient use 
of steam* and internal-combustion engines. The ex- 
hibits will indude feed-water heaters, combustion re- 
corders, super-heaters, liquid fuel and powdered fuel 
burners, steam- and gas-oigine indicators, etc. The 
institution desires that all who have exhibits to offer 
will communicate with the secretary at Storey’s Gate, 
St. James’s Park, S.W.i, as soon as possible. 
Apparatus and modds are preferred, but drawings will 
be accepted and suitably displayed. 

Arramgkuents have been made by the Institution 
of Civil Engineers to continue this year the series of 
conferences which were interrupted by the rebuilding 
of the institution premises and the war. A con- 
ference will be held on Wednesday, Thursday, 
and Friday, June aq and 30 and July 1, the 
mornings being given to discussions upon selected 
toj^cs, and the afternoons to visits to engineering 
works. For the purpose of the meetings the con- 
ference will be divided into seven sections : (I) Rail- 
ways, Roads, Bridges, and Tunnels; (il) Harbours, 
Do^, Rivers, and Canals; (iii) Machinery; (iv) 
Mining and MeUllurgiical Processes; (v) Shipbuilding; 
<vi) Waterworks, Sewerage, and Gasworks; (vii) Elec- 
tricity Works and Power Transmission. The twenty- 
seventh James Forrest lecture will be delivered by 
Sir George T. Beilby on the afternoon or evening of 
Tuesday, June 38. 

•‘Thb Physiology of Pain ” is the subject of a paper 
in Medical Sctetue: AbetraeU and Reviews for April 
(vol. iv.. No. i). The reviewer concludes : '* It Is, at 
any rate, tempting to regard sensibility to pain as the 
survival in us of the primordial mote of sensation. 
Its urgency and tendency to evoke immediate motor 
response is the reproduction of the normal experience 
of the lower invotebrates. From it the discrimina- 
tive forms of sensibility have been lUfferentlated by 
the progressive increase of Insuiatlon. If we view 
pain as an exaggerated response by a physiologically 
Irritated nerve, it is possible to get some conception 
why pain is the commonest of symptoms and why it 
is so apt to become inveterate. Pain is, as it were, 
pbysiolo^cally only just not present in us all, and 
what an>ears to be a very slight disturbance patho- 
logically may prove an eff^ve and incurable excitant 
of It.” 

Da. L. O. Howaao’s annual report of the Entomo- 
ii^st to the U.S. D^iartment of Agriculture for the 
year ending June 30, 1930, is a record of a vast series 
of researches carried out for the benefit of the State. 
The European corn-borer is cauring anxiety on 
account of the increaring area of country that is 
sugbrirtg from its ravages. With an i^proj^tion of 
400,000 dollars an energetic campaign is being con- 
ducted, and particular attention is being devoted to 
die natural enemies ti the pest A.pai^ observer 
has been eetabSshed In the south of France to study 
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its native parasites, and Dr. Howard personally visited 
with the same object regions of Belgium, France, and 
Italy in which th« conUioier occurs. In connection 
with insecticides for orchard spraying, much experi- 
mental work has been accomplish^ with contact 
insecticides in an effort to find something to replace 
nicotine or tobacco extract. Special attention has 
been devoted to organic contact sprays, and a com- 
pound has been discovered of the p^dioe series which 
offers hopes of success. As in previous years, work 
on the Gipsy and Brown Tail moths occupies a pro^ 
minent place. During the spring of 1919 favourable 
climatic conditions for hatching out the eggs resulted 
in an unusual spread of the former insect in the 
caterpillar stage, and an increase in area of 4569 
square miles Is now stated to be Infested. On the 
other hand, the area affected by the Brown Tail 
moth has been materially reduced, and 10,677 square 
miles have been released from the quarantine. 

Mr. H. G. May has published (Proc. U.S. Nat. 
Mus , vol. Ivlii., pp. 577-68, 5 plates, iqao) useful 
notes on the nematode genus Nematodirus, which 
occurs in the small intestine of sheep, goats, cattle, 
deer, camels, and certain rodents. In addition to 
abundant material collected in the United States, the 
author has received material from France and Switzer- 
land, and has been able to study some eight hundred 
male specimens for their spicules. He finds in this 
collection four species which have not previously been 
described. He gives a key to, and short descrlptims 
of, the nine species of the genus, and figures the more 
important systematic characters, especiaUy the bursie 
and spicules of the males. 

At a meeting of the Biological Society gf Washing- 
ton (Journal of the Washington Academy of Sciences, 
\ol. X., No. ao, p. 580, December, 1920) Mr T E. 
Snyder directed attention to the extensive and serious 
injury caused to the lead sheathing of aerial telephone 
cables in California by the beetle Scobicia dechvts, 
which normally breeds in recently felled wood piled 
for later use as fuel. In summer the beetle attacks 
the cable where it lies in contact with the metal sus- 
pension ring, which affords it leverage for boring. 
The hole allows moisture to penetrate the insulation, 
and numerous widely separated short-circuits are pro- 
duced when rain falls in the autumn. A iugh per- 
centoge of “wire trouble” is caused by this beetle. 
No remedy has yet been found; chemical repellents, 
various types of suspension rings, and hard tin and 
antimony allpys have proved ineffective. 

Im the Report for 1919 of the Botanical Society 
and Exchange Club of the British Isles the secretary. 
Or. G. C. Druoe, provides a supplement entitled “The 
Extinct and Dubious PlanU of Britain.” Notwith- 
standing the great changes which have occurred in 
^tain during the period rince 1597, only about half 
a dozen native spedet of flowering plants have ceased 
to exist, mainly as the result of drainage operations. 
The most notable are a Vetch {Vtela laevigaia), which 
formerly occurred near the shore at Weymouth and 
Portland, but does not sepm to have been found for 
nearly a hundred years, and two ^lecies of Senedo, 
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fontMTHir ptaBtliul In tk« F«M^ iiut dMtMfoi Iqi 
4 r«in««» «fiqmt>ww Dunag th» mbom pariod «ur 
floi» iM beta mgaoMitad bf • fluinlMr of amlgmta 
from other countnee which hove become more or lom 
eeomietely m t e blU bed The duUeiie pbuiti «{ Britrno 
•>^ 4 hiit le to e«y» plenti which have been reported m 
B ntlrfi~ni«ke • veiy long Uet Soom ere mere 
CMuele, many have been wrongly identified, and acme, j 
It ie to be feared, were wilful tm poel tl one The prob- 
idiiUty ie that the majority were really erroneous, but | 
Or Druce suggests that the publication of these records | 
In an aaaily consultaUe form may, by directing atten> 
tion to thM» lead to one or two bei^ re^lUcoirered 
Me N H Dakton (US Geol Surv . BuU 701, 
ipao) has brought together all available published data 
bearing on the rate of increase of undnyiound tarn i 
perature with mcreasing depth m the Umted States, j 
tncludmg numerous onginal observatlona by the authw 
and hie colleagues Some of the very deep wells 
drilled for ml give average rises of temperature of 
I® F for every 70 ft , the nee being near the eurface, 
and ui the deepest levels beuig about i® F for every 
60 ft The following records are of special interest — 
McDonald, Pa (6975 ft ) bottom temperature 
1449® F , the Lake Well, West Virginia (7500 ft) 
at bottom 1686® F , and the Goff Well In the same 
State (7386 ft) temperature at 7310 ft 1583® F 
The misleading nature of generalised calculations from 
depths of less than a mile is clearly shown by the 
fact that t^ Goff Well gives from too ft to 7310 ft 
a rise of 1® F for eveiy 70 a ft , and from 4000 ft 
to 7330 ft of 1® F for every 5^3 Th® «“‘*ior 
reminds us that the workings in the Comstock Lode 
Nevada showed 170® F at 3100 ft , the average m- 
crease in tl|p distnct being 1® F for 33 ft The rate 
here decreows at similar honsons away from the 
lode and local volcanic material it inferied 

I HI Bureau of Standards at Washington has issued 
as Scientific Paper No 406 a valuable review by 
Dr Coblenbi of the present position of our knowledge 
of the laws of radiatipn of a perfectly black body, and 
the values of the constants which enter into the 
numerical expression of those laws He finds that a 
considerable proportion of the dkerepanetes between 
the results of determinaUons by different obeervere is 
due to the neglect of the abeorpboo of the radiation on 
Its passage from the furnace to the measuring instru- 
ment, and to Its partial reflection at the receiviDg 
surface On making suitable corrections for these 
losses he finds that the results are brought uito close 
agreement He gives as the beet value of the meffi. 
cient of Stefan’s law of total radiation syax io“* eigs 
per aq cm per second per fourth power of the absolute 
temperature For the constant C of Plandc’a radia 
tion formuU he gives i4.3*> «>««" degrees and iot 
the product of the waveJengtb for raaxumim radiation 
into the abadute temperature 2885 nrtcron degrees 
Tha value of Planck’a constant h by radiation 
and other method* he gives ae 6 jgx 10-" erg-seconds 
lit the Aynl number of dw Journal of the Franldin 
Institute. Meee« Uvd A Jones and C. E Fawkes 
give the lesulta of their laveeflgatioiie Into t^ action 
of photagrapUc reduom cm tha imagea produced on 
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devalopiMiit pitetlng ftftn 'Mto beonw of ih* 
ohange le traced nr asHb tM« by tteaatirlag tb* danaujr 
of the image after subieetinf It to the reagent employed 
for venous tfmee It m poesifcla to reduoo so that 
the oontreet Is either unehaaged, dfanlnldhed, or la- 
cteaaed The chief pdnt of novelty desAonstrated la 
tha actfoo of ammonium pertulphato, trineb in the 
presence of a httle eodlum dikirida gtvas a nearly 
proportional decrease of density But if die per- 
sulphate is dissolved ahme m dlslilled water thare 1* 
a certain cntical pout on the density curve on the 
thinner side of which there is very little chenge, vriule 
there is veiy vigorous action on the denser side Even 
in so short a tune os three minutes, that part of the 
curve that hea above the point is reveraed m its curva. 
hire, and parta of it become less dense then the critical 
pout Itself The authors give the formulae of the 
soludons that they used 

In his presidential address debvered recendy to the 
Institution of Mmmg and Metallurgy Mr F W Har 
bord dealt with the chief metallurgical davel^imenta 
which have taken place in this country einoe 1914 Ac. 
cording to him the only new induetnes which were 
established as tha result of war requirements were the 
manufacture of tungsten powder and of ferro4llo>* 
generally In regard to these producU the countiy 
IS now able not merely to supply its own require 
meats, but also to compete in the chief marIceU of the 
world The output of carbon steel was increased by 
more than sooo/ioo tons u 1917 as compared with 
1913 More than oneJialf of tbw ucrease was due 
to ' basic ” steel In the years I9i6~i8 arrangements 
were made for the erection of as blast furnaces and 
166 open hearth steel furnaces with a producing 
capaci^ of more than 3,000,000 tons per annum No 
branch of metallurgy reemved a greater stimulus and 
made greater progress than the art of making and 
beat treating special steels especially those containing 
nickel diromium, and vanadium For many years 
before the war die xlnc indusdy was in a hm^shing 
condition Here again the productive capacity of the 
country has been mudi increased by the erection of 
new plant and by extensions and unptovetnsats to 
existmg i^ants The present position of this tndustrv 
la quite abnormal but when the relation between 
cost of production and market price becomes normal 
Mr Harbord is of opinion that this country wiU have 
two very strong points in its favour, owing to the 
Government control of Broken Hill ore supplies and 
the better equipment of the extracdon worlu 

At the eleventh annual May lecture of the Insututo 
of Metals on 4 Fro! T Turner took as his sub- 
ject The Casting of Metals which dates back to 
early antiquity The quality of (he older material can. 
not be equalled to-day, although output has been 
enormously Increased and the percentage of ‘wasters 
reduced Aluminium presents speciat dUlculty on 
Mcount of Its high coefficient of expansion , this toads 
to fracture during coding untost proper precaudona 
are taken Gases in non ferrous metala are not so 
impmtant as Ih ated, and any inetal or altoy ’a hUh 
does not devdop gat by reaction or does not undoly 
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Mgragate can be cMt m a aatufactory manner pro- 
▼iM that a luitable temperature at enjoyed, that the 
mould It properly detigned and made and that the 
metal it akiinnted and poured in the nght manner 
Pure mrtalt or tingle tubstanoet, at a general rule 
poasest the tame deniity whether tlowly or quickly 
cooled Thoae alloyt in which there it an interval 
between the Uquidui and aolidut tolidify over a tern 
peratura range and often expand when tlowly cooled 
at, for inttanoe when cast in sand Extentometer 
ttttt by Prof Turner have shown the nature and 
extent of such expansions m a number of typical 
alloys These results agree with the density deter 
muiatHNis, but the extensometer has the advantage of 
blowing the sequence and amount of each volume 
change In practice one of the chief causes of failure 
IS pouring at too high or too low a temperature 
Other causes Include such troubles as imperfect or 
badly fixed cores, faults m moulduig craekii mis 
runs or runouts and breakage m handling In 
foundry work generally the tosses from all causes 
reach about to per cent of the output Prof Turner 
took the view that ristmg is fundamentallv an art 
and the part of the man of science will be to intro 
duce new ideas and processes rather than to improve 
on present techmque 


The Oxford Universit> Press is to publish under 
the title of From a Modem University Some Aims 
and Aspirations of Saence a volume of occasional 
addresses by Prof A Smithells 

A ixNGTHv catalogue (No 88) of botanical and horti 
cultural works which are for ssle by Messrs Dptau 
and Co Ltd 34 Margaret Street W i has just 
reached us It gives particular:, of no fewer than 
3017 pubheaUons including the library of the late 
M Edouard Andrd of Pans Mnny early printed 
and rare herbals are listed and practically the whole 
range of botany and horticulture is represented The 
catalogue should be seen by all who wish to augment 
the r libraries m these branchek of science 

Messrs G Bell and Sons are shortly adding a 
new volume to the adv'inccd section of the r mathe 
matical series namely A First Course in Statist cs 
by D Caradog Jones The fundamental importance 
of the nght use of stat sties is becommg increasingly 
evident on all sides of life social and conmercial 
I political and economic It is hoped that 1 studv of 
this book will enable the reader to discruninate be- 
tween the masses of valuable and worthless flgure» 
published and to use what is of vslue ntelligcntlv 


Our AatroDomicai Column 


Eclipse op Rh*a by Titan —The computing section 
of the British Astronomical Association recently 
fonned under the d rectorship of Mr L J Comne 
undertook an extensive examination of the phenomena 
of Saturn s nng and satellites about the time when 
their planes are turned edgewise In the course of 
this work the prediction was made that the very rare 
phenomenon of the eclipse of Rhea by the shadow of 
Titan would take place on April 8 A number of 
members of the association ncluding the president 
I^]or Hepburn observed the phenomenon and found 
a satisfactory accord with the prediction Rhe*i faded 
rapidly at loh asm and became invisible for 50 
mmutes, the estimated time of mid eclipse was 
loh 4“ 3m GMT the co respond ng pred cted 
time was loh 38m and predicted dur ition 44 mini tes 
Since the relative motion of the satellites w as slo v the 
error in their positions is small 
It wrould be well if the national ephemer des could 
publish predictions of interesting phenomena of this 
character as there is n danger of their esenp ng 
notice if left to unofficial agencies There is probably 
no other observat on of the kmd on record in the 
&tumuui system even in the Jovian system where 
mutual edipses occur more often very few have beei 
recorded obviously because they have never been 
systemabcally predicted 

Coum —L Aatronomtt:. for Apnl contains a re 
discussion by Mr G Neujmm of the orbit of the 
comet (1916a) discovered by him in 1916 He finds — | 
T e> 1916 March 1 1 3339 CMT 
47 33*1 ^ 

^1.-337* 33 of >1916 Q 


The obeervatums uaed extended from Fdmiary 37 to 
June 5 The comet should be in pbribelion o^In 
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» - lo* 37 la'i 

u 364* 
Period s 414 yw™ 


about August 10 of the present >ear but so unfavour 
ably placra that it is to be feared that it will escape 
detection 

Comet Pons Winnecke has been deviating from the 
predicted path with unexpected rapiditv and M Ebell 
has deduced the follow ng revised orbit from observe 
tions on April la t6 and 26 — 


T-ip^i June 1308 
•-J?]" 437 

a- 96 389 


(■•18 ijO 

log 7 >>00153 
log t 045 6 


The value of logo is almost oertainlv much below 
the truth, but the elements will probably represent the 
motion for the next few weeks The epbemens 
punted m this column needs to be corrected by - 13m 
— 1° II on May 14 and — a5m -1° 13 on May 3o 
It will be noticed that the penhelion point is now 
placed well outside the earths orbit which makes 
the occurrence of a meteor shower somewhat doubtf I 
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The Stoae4uce Factocy of Gnug-lwyd, Penmaenmawr. 


A t a meeting of the Roval Anthropological Institute 
held on \pril 19 Mr S Haszledine Warren 
presented i report on the results of excavations at 
&aig-fw>d earned out in June, imo, under a repre> 
sentative committee ^pointed by the Royal Anthropo. 
logical Institute Tne expenses of the excavation 
were met by grants from the National Museum of 
Wales, the Cambnan Archieological Association, and 
other public and pnvate contributors 
The Neolithic workings follow the chilled marmn 
of the Penmaenmawr intrusive roidt for a consid^- 
able distance, but the excavation was mainly con. 
centrated upon one important chipping flow ” asso 
ciated with the siU of a large hearth 
The workers made their stone axes either directly 
from the natural blocks of scree or mdirectly by first 
stiikuig off large Hikes These large primary flakes 
often weigh from 7 lb to 14 lb or even more, and 
their production in such a tough and intractable 
material is evidence of remarkable skill Core im 
plements '* and “ flake implements ” were made in 
difierentW, according to convenience m working the 
stone The sUges of manufacture from the natural 
block to the finished axe may be grouped as (i) pre- 
liminary, (3) intermediate, and (3) advanced The 
most characteristic forms arrested m the middle stage 
may be described as intermediate ovates", these 
might well be mistaken for Late Chelles and St 
AcSeul imptements, while many of the smaller speci- 
mens in the preliminary stage resemble the earlier 
Chelles group Pseudo Mousterian flakes with faceted 
platforms, recalUng the Levallois techmque, were 
produced in large quantities as a waste product from 
the flakmg of the axes More than tour hundred 
“ends of celts" (as they are usually called) were 
found, and thirty-two complete axes have bwn re 
fitted from these halves broken during manufacture 
The industry is essentially similar to that of Grime’s 
Graves and Cissbury 

Four broken polished axes were recovered from 
the mam floor " and three of these had been re- 
chipped after breakage into makeshift blades One 
stone plaque engraved with a senes of tnangles was 
also discoiiwed 

In opening a discussion on the report Sir William 
Bovd Dawkins said that a debt of gratitude was due 
to Mr Warren for having brought these facts, the 
result of much hard work, before the institute The 
subject svas of the greatest interest and importance 
to British archseology at the present time The finds 


at Graig-lwyd must be grouped with those from Ciss. 
bury and Grime’s Graves As a result of a careful 
comparison with the long series of finds from Ciss- 
bury m the Manchester Museum he had come to the 
conclusion that every peculiarity in the Graig-lwyd 
sjMmiens could be paralleled from Cissbury, the one 
difference being that the Graig-lwyd implements 
were made of igneous rock, while the Cissbury finds 
wore flint The Graiglwyd specunens were con- 
sequently larger owing to the difference in matenol 
The shape and the rude character of a specimen did 
not prove that it was not of Neolithic age H« him 
self had found at Trenton, New Jersey, side side 
with typical Indian stone impiemenu, specimens 
which in form belong to the Moustier and other 
European PaUeolithic types The lessim to be learned 
from this find was that age cannot be estimated from 
form As regards the positive evidence for date of 
these atelters it was beyond question At Cissbury 
Neolithic pottere and the remains of domestic animals 
had been found The evidence from Grime’s Graves 
was clear There the flmt from which implements 
wore manufactured was taken from pits am} gal- 
leries, and was therefore later m date than these, 
but the workings show that the greater number of 
these galleries had been excavated with pdished 
stone axes, and therefore the implements of Cnellean, 
Moustier, and other types found on this site were 
Neolithic The conclusion to which this evidence 
pointed was supported by the types in Mr Warren’s 
find The examples of specimens broken m course of 
manufacture in Neolithic times, of which the parts 
now reassembled by Mr Warren exhibited differences 
in patination, were also a proof that patination was 
no criterion of age The discovery of this foctory 
had an interesting bearing upon the question of pre- 
histone trade and communication Owmg to the 
existence of a felsitic stone implement factory in the 
Lake Distnet, he had hitherto denved the felsite aies 
found in the Midlands from this source, but m future 
the felsite at Graig Iwyd would have to be taken into 
account 

The implements from the Gmg-Iwyd excava- 
tions, which will be reproduced in illustration of the 
report when it is printed m exttnso were exhibited 
at the Royal Anthropological Institute on ^pnl 
30-23 A larger and more representative collec- 
bon IS to be exhibited at the rooms of the 
Society of Antiquaries Burlington House, on Mav 

33-35 


Descnptlve Bottmy. 


U NDER the title The Leguminous Plants of 
Hawaii” (issued by the Experiment Station 
of,jhe Hawaian Sugar Planters’ Assoclabon), Mr 
J F Rock gives a systemahe account of the nabve 
introduced, and naturalised trees shrubs vines, and 
herbs belonging to the familv Legumlnosae Detailed 
descriptions are given of all the native and established 
species, with notes on distnbubon and economic uses , 
kevs to the genera and species are also included In 
all 300 species belonging to 71 genera are described, 
and there are 93 excellent full-page photogrmhic re- 
productions of the more important species The per- 
centage of indigenous species in this family m very 
small, and of these onlv six are trees, one is a shrub, 
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and the remainder are, with few exceptions, usuallv 
short plants or grow near the shore, and are distri- 
buted over most of the Pacific Islands This poor 
representttlon of one of the largest families of 
flowenng plants contrasts remarkably with its nch 
representation In tropical Asia, and is a strong 
ailment against the exutence it anv previous land 
connection with the Asiatic continent The writer 
regards die Legumlnosss as a strong factor in proving 
die assumption that the Hawaian islands are purelv 
oceanic in character, he proposes to discuss thoroughly 
the origin of the flora in a work on the phyto- 
geography of die islands which he has in preparation 
In “leones Plantarum Formosanarum," vol lx 
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(Bureau of ^orestrv Government of Formosa), Bunxo 
Hayata contmues his descriptive account of the flora 
of this island The volume contains studies of genera 
of a large number of families of flowering plants and 
includes descriptions of 139 new species the arrange 
ment follows the svstem of Bentham and Hooker s 
Genera Plantarum The descriptions (in Latin) are 
full and dear and the volume is remirkably well 
illustrated with text figures ind plates Two new 
genera are established one Dolithovigna a climbing 
bean near Phaseolus and Vigna the other Pseudo 
smilav a member of the fnmily Liliaoese and inter 
mediate between Smilax and Heterosmilax Nine 
genera arc also recorded as new to the flora of the 
Island which so far ^s is at present known includes 
3608 species of flowering plants representing 1185 
genera and 169 familiek 

In the Journal of hcology (tol viii No j) Miss 
L S Gibbs gives an account of the phytogeogrwhv 
and flora of the mountain summit platesux of Tss 
mania based on hei own observations and colle tions 
1 he vegetation of the inland mav be divided into three 
nncipal plant formations (i) The austral montane 
ora of the mounta n si mm t plateaux which repre 
sent the remains of the huge lava plateau of which 
the island formerlv consisted The major and most 
interesting portion of the endemic flora is entirely 
limited to these summit plateaux one of the peculiar 
features is the almost complete absence of herbaceous 
plants (a) The mixed forest of the west coast not 
very rich in snecies and characterised more by dense 
niss of growth than b\ he ght Theie is a marked 


endemic element in this flora which probably ori^nated 
on the hi^r lands (3) Eucalyptus formation, 
occupying me greater part of the island consisting 
mainly of secondary open forest and purely Australian 
in type A description is given of the various portions 
of isolated tableland which form the mountains of the 
island and at no point exceed 5000 ft , and the wntep 
I describes the chief plant associations, enumerating 
' the plants which she collected in each On the most 
exposed and highest levels 1 mosaic of small moss like 
plants IS developed with inconspicuous flowers form* 
ing a hard even surface This is succeeded by a 
mountain shrubbery, the dominant association of the 
more exposed portions of the plateau summits Lower 
come forest associations in succession namely dwarf 
I mountain forest low mountain forest and Eucalyptus 
scrub In conclusion the author refers to the marked 
relation between the mountain flora of Northwest 
j New Guinea the subject of a former paper and the 
1 soaralled Antarctic flora * of the southern hemi- 
sphere Recent work on meteorological conditions 
j (vovidcs an explanation of this relation namely in 
' the persistent north west wind of high altitude over 
the mountains of New Guinea and across the Aus 
tralian continent Seeds transported by this agenev 
would be precipitated in southern latitudes where 
they remain within the radius of the persistent 
westerly winds and gales of the Antarctic seas 
A svstematic enumeration is given of the species 
collected on the mountain summit pi iteaux and m 
the mixed forest from September 1914 to March 
>)»S 


Origin of Petroleum and Cause of Gas Pressure * 


*T^HE importau- 

A bountifully illustrated with photographs 
tions and maps and gives a comprehensive account 
of some 150 square miles in the midst of the Cali 
fornian oilhelds a tcrriturv which provides nearly 
half the oil which the State produces, and includes 
Its greatest oilfield Here too is the famous Lake 
view Gusher which yielded 8 000 000 barrels of oil 
m eighteen months Ihe area has been discussed 
previously both bv State and Federal geidogisU 
notably some ten years ago by R Arnold H Johnson 
and R Anderson in Bulletins 406 and 471 but since 
that time there has been much further development 
ai^ many new facts are available 
The work contains a nealth of information which 
is rendered easily accessible by its systematic arrange 
ment and clear table of contents Ihe book com 
mences with a brief Summary of Results which is 
followed by an informative bibhography Strati 
graphy which occupies 34 pages is dealt with under 
the headings of the vatious formations Then follow 
‘ Structure (pp 54?^) and Petroleum ’ (pp 
nhilst a detailed description of the Productive Field 
occupies the latter half af the book In the pocket 
at the back of the volume is a geologic map of the 
region and large scale topographic and structure 
maps of the oilfield together with many sections 
acioss the productive area 
The mam scientific inferences difler Iittlg from 
those set forth in the earlier bulletins It Is made 
clear that the petroleum was generated withm the 
Tertiary deposits which are at least 18000 ft in 
thickness ranging from Eocene to Pliocene Regard- 
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ing the oiigin of the oil the authors explanation Is 
that previously formulated by Arnold and Anderson 
but he does not ascribe the source of the carbon 
wholly to the diatoms and foramimfera The 
petrueum has originated in the diatomaceous shale 
formations chiefly from the alternation of organic 
matter contained m diatoms and foraminifers but 
probably in part also from tha alteration of terrsstrtol 
vegetal dibm Later the oil has collected In part 
in sandy beds that are intercalated with the (diatom 
aceousj shale but chiefly In the porous b^s of younger 
formations that rest unconformably upon the idiale ’* 
With reference to migration and accumulation the 
author affirms that much of the oil in the pools has 
migrated from the beds beneath the San Joaquin 
Valiev to the foothills and collected in the small anti- 
clines that extend from the hills out into the wlley '* 
The reservoirs of ml are now chiefly in the later 
Tertiary (Miocene or Pliocene] sandy beds that rest 
unconformably upon the diatomaceous shale " 

Some interesting matters are discussed In connee 
tion with the gas pressure and concomlng chemical 
reactions on the petroleum suthm the oilsands The 
pressure in these fields is not proportionate to dep^ 
and usuallv is considerably in excess of the tbeoreUcal 
‘hydrostatic pressure ’’ The author holds that the 
oil whilst within the reservoirs has been affected by 
chemical reactions with minerals In particular 
oxidation bv sulphate laden waters has oroduced a 
marginal ring of heavy tar around the pool where its 
bottom rests upon the under-water ‘iTiis tar seals 
the oil pool within a definite epaee, and any furtfiw 
quantities of gas generated from the oil can be 
aonmmodatod only bv increase of pressure Such 
conditions probably account for the great gusher- 
wells of this region T O B 
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The UniversftY of London 

Phbsentation Day 

P RESEN TAl ION DAY of the Univerei^ of 
London, which wu held at the Albert Hall on 
{day 5, was memorable m many ways, but in two 
e^Mially by the admission of the Pnnce of Wales 
as an honorary graduate and by the large number of 
successful graduates who were wesented to the Vice 
Cl»ncellor for their degrees The honorary degrees 
of the Unlverst^ are very jealously guardM, until 
now the names of Kelvin and Lister have been the 
only additions to those of the King and Queen Ihe 
Pnnce was admitted to the degrees of Master of 
Commerce and Doctor of Saence The Chancellor, 
Lord RoMbery, who was prevented by illness from 
attending sent a message in which he made a 
feficttous reference to the incompirable Prince * 

who, he said, had merited a travelling fellowship for 
the servioes he had performed m the cause ot the 
&npire The long procession of graduates in their 
brilliant robes was an impressive sight and brought 
home to the vast audience the magnitude and vanety 
of the work of the University 
The Principal Officer of the University (Sir Cooper 
Perry) read nts report for the year igso-si which 
was written in his accustomed distinguished 
style The preamble to the effect that if the 
normal year ’* Is still in the distant future 
the Umversity is struggling through this difh 
cult period of strain and stress ~ with unim 
paired strength and a quickened insight mto the 
needs of the community, is fully corroborated by some 
remarkable statistics particularly the increase m 
matriculations from 6638 in 1913-14 to 13,539 m 
1930*31 The number of candidates for degrees, 1746 
(103b mtqrnal and 710 external) u slightly below the 
pre-war total, but it is notewortliy that the internal 
candidates coosidtfably exceed the external, though in 
1913-14 the two categones were about equal The 
number of mternal students is now 7870 and candi 
dates for the new Ph D degree ali^y amount to 
179 Except for the benefaction of the Government — 
It such it can be called— of the site of ii| acres m 
Bloomsbury for new headquarters, upon the question 
of acceptmg which the Senate deliberated, as the 
Principal plaintively remarked, from May to October 
last year, the L nivcrsity, apart from its colleges, has 
not benefited greatly during the year from public or 
pmrate generosity , but the super benefaction of the 
Rockefeller FoundaUon to University College and 
Hospital for medical education, amounting to 
1 250 oool sterling, beats all previous records in this 
country The oMtuaiy of the year is short, but in- 
cludes some outstandmg names— Dr Ronald Bur 
rows Lord Moulton Lord Cocens Hardy Sir John 
Macdonell, and Sir Fehx Semon 
It was originally proposed that, as last year, a 
gradpahon dinner should be held at the Guildhall, but 
in view of the existing situation this was abandoned 
and a daylight conversaxione substituted The func 
tion was very successful An interesting mesentation 
was made to the Prince by Sir Israel Golhuicx on 
behalf of graduates of the University This took 
die foriki of a beautiful fifteenth-century MS con- 
taining the signature of the Blade Pnnce and a 
vanant of the histone motto Ich dien *’ which throws 
cmsidmibU light on its ongia The Pnnce returned 
I tlunks in a happy and charaotenstic speech, and after 
wards received all the newly made graduates and other 
members of the aisomMj 

T^ advanced public uwtures in edendfic and other 
subjects arranged under the auspices of the University 
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are extremely intercstiim to students and woricers m 
the various branches 01 knowledge with which they 
deal They are given for the most part by distin- 
guished men of saence and scholars vdio are not 
teachers of the University, and are open to the public 
without fee Mr J H Jeans secretary of the Rc^al 
Society, is attractmg crowded audiences to king s 
College, where he is delivering a coursa on cosmogony 
and stellar evolution Prof Cohen of Utrecht, is 
announced to give two lectures (in English) at tJni 
versity College on the metastability of matter, Sir 
Napier Shau Is delivering an historical course on 
meteorological theory at the Meteorological OfiRce, 
and Prof H E Armstrong two lectures on enxymes 
in relation to plant growth at King ■ College 
There has been recently an exchange of lectures in 
medical subjects between London and the Dutch 
universities, which has been a conspicuous success 
and mav well prove to be the beginning of a com 
plete scheme of exchanges Under the scheme Dr 
Hamburger the distingulsbed profeieor of physiology 
at Groningen, will le^re at the Royal Sodety of 
Medicine on permeability m physiology and pathology 
on June 8 Dr Kajmers, the director of the Central 
Institute for Brain Kesemch at Amsterdam, is also 
giving a course of four lectures on the mterpretation 
of the structure of the brain All these lectures wilt 
be delivered in English 


Unhremty and Educational Intelligence 
Cambmdgb —A memorial has been presented to the 
council of the Senate for i syndicate to be appointed 
to consider possible alterations m the Mathematical 
and Natural Sciences Triposes with the object of 
facilitating the acquisition by candidates m one sub 
ject of a knowledge of the other 
It is proposed to appomt Prof H Lamb, now In 
residenoe in Cambnd^ to an honorary Umversity 
lectureship to be called the Rayleigh lectureship in 
mathematics 

The Humphry Owen Jones lectureship in physical 
chemistry is to be revived 
Mr L A Pars has been elected to a fellowship at 
Jesus College 

London — ^The following sdvinred lectures in 
physiology and medinne arc announced —A course of 
eight leemres on Metabolism of Cholesterol and the 
btcrols by Mr J \ Girdner at the London 
jk F H ) School of Medicine for Women at 5 p m on 
Tuesdays May 17 34 31 June 7 14 31 38 and 
Julv 5 1931 A course of eight lectures on Expert 
mental Studies in Vegetable Plv*iology and Vegetable 
Electricity bv Dr A D Waller and Mr J C 
Waller in the Physiological Laboratory of the 
University South Kensinj^on S W 7 at 5 15 p m 
on Wednesdays May 18 35 June i 8 >5 aa ag 
and July 6 A course of four lectures on • The Inter 
pretation of the Structure of the Brain ” by Dr C U 
Ariens Kapper* (director of the Ontral Institute for 
Bram Research Amsterdam) m the Department of 
Anatomy, Univers^ College at 5 p m on May 13 
17 19, and 30 These courses are addreaaed to ad- 
vancM students of the UmversiW and to others in- 
[ tereste^ in the subject Admission is free without 
i ticket 

The seml-^eral election of members of the 
Senate for the period 1911-35 has result^ in the 
appointment of the following r eprseen tatives of 
teienca —By Convocation 1 G D Dunkarlw, Sir 
PhlHp Magnus Bert M P , and Dr R M Wahiuley 
Faculty of Saence Prof A Den4y and Prof A N 
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Whitehead. Faculty of Engineering: Prof. H. C. H. 
Cl us ter. Faculty of Economics: Prof. Graham 

Until recently the degrees of Master of Science and 
Master of Arts were gi anted to both internal and ex- i 
temal students of the University on a thesis embody- i 
ing the resulU of research, but, if thought necessary, i 
an examinational test might also be imposed. Last i 
year, however, the Senate resolved that on the ex- i 
ternal side these degrees should be given in and after ! 
1933, not for research, but on me results of an ^ 
examination. This was felt in many quarters to be a | 
retrograde step, and at the meeting of Convocation I 
held on May 3 Mr. Plymen moved and Major Church j 
seconded the following resolution ; — “That in view of j 
the importance of research in the national interests 


should not be permitted to take the Master’s degree 
by means of research.” After an animated discussion 
the resolution was passed, nemine cantradicente, in an 
unusually large house, only three of those present 
refraining from voting in its favour. 

Manthxstbr. — T he University Court has agreed to 
the conferment of the following honorarv degrees 

Lin.D.—C. H. Haskins, Gurney profcssoi of his- 
toiv and oolitiral science, and Dean of the Graduate 
School, Harvard Universitv; S, Kelnach, Membre de 
I’lnstitut de France, Conservateur du Mus^ de Saint 
(lermnin, professeur fi I’EcoIe du Louvre; I T. Shep- 
pard. fellow and tutoi . King's College. Cambridge. 
P.Se.—R. Kidstofl, author of numerous investigations 
in palteobotany ; C. S .Sherrington, professor of 
^'siology, Oxford, and president of the Royal 

The following degrees were conferred on May 7 : — 

Lttf.D , — Sir Sydney J. Chapman, formerly Stanley 
Jpvons professor of political economy in the Univer- 
sitv; Dr. C. H. Herford, professor of English litera- 
ture in the University; Dr. T. W. Rhvs Davids, 
formerly professor of comparative religion in the 
University ; Dr. G. Elliot Smith, formerly professor of 
anatomy in the Unitersitv D.Sc.— Dr Horace 
Lamb, formerly Beyer professor of mathematics in 
the Universitv; Sir Ernest Rutherford, formerly pro- 
fessor of nhvsics in the Universitv. Dr. Horace Lamb, 
Dr. T. W.'Rhys Davids, and Sir William Thorburn 
have been appointed professors emeriti. 


The University of Glasgow is to confer the 
honorary degree of LL.D. upon Mr. Laurence 
Binyon, of the British Museum, Sir Dugald Clerk, 
and' Principal J. C. Irrine, of St. Andreas. 

Prof. A. D. Ross, professor of mathematics and 


the University. He formerly held office as Vice- 
Chancellor, but resigned from that post some little 
time ago. 

Thr Universities Institute and Institute of Lecturers 
are issuing a periodical, the Platform Review, the first 
number of which has reached us. The objects of the 
Institute ore to, foster popular lecturing of an educo, 
tfonal nature and to organise courses of such lectures. 
The first iseue of |U publication is a special lecturers' 
number, in which brief paragraphs appeso- giving 


pected from a number of men who will be lecturing 
durlag the coming winter. AH communications ' 
should be addressed to the Editof, 35 pambridge 
Road, Seaforth, Liverpool. * 
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Calendar of Scientific Pioneers. 

May 12. 1M4. Idind Mariatte «ad.-An indepen- 
dent discoverer of Boyle’s or Mariotte’s law, Mariotte 
was prior of St, Marti»sous-Beauae. He was one 
of the earliest members of the Paris Academy of 
Sciences, and wrote on percussion, heat, colour, and 
hydraulics. 

May 12, 1M4. Oharlas Adalpha Wurix dM.— 

President of the Parts Academy of Sciences and 
holding the chair of organic chemistry in the Sor- 
bonne, Wurtx wrote more than a hundred memoirs, 
and during 1860-78 published a great dictionary of 
pure and apfdied chemistry. 

May 12. lilt. Mr WM Huohia died.— The son 
of a London Imendraper, Huggins after a few years 
in business retired and built an observatory at Tulse 
Hill, where he carried out pioneering work in astro- 
nomical spectroscopy and photography. He received 
the Kumford and Copley medals, and in 1900 became 
president of the Royal Society. Lady Huggins, who 
was his devoted assistant, died on March aa, loic. 

May 13. 1832. LdapoM Ohrdtim PrMfria Dagohart. 
Baron Oavlar dM.— Foremost among comparative 
anatomists, Cuvier was bom in 1769. In 1795 he 
became a ^ofessor in the Jardin des Plantes, and in 
1803 permanent secretary to the Paris Academy of 
Sciences. His most famous work, “ Le Regne 
Animal dlstribu6 d’apr6s son Organisation,” appeared 
I In 1817. 


discoveries in electro-magnetism and electrical induc- 
tion. He was professor of natural philosophy at 
Princeton from 1833 to 184C, and then became ^e- 
tary to tfio Smithsonian Institution, which under his 
direction became one of the most important scientific 
institutions in the world. 

May 13, 1801. Alexandra Bdmond Bsoqiierel dM.— 

Professor of physics in the Conservatoire des Arts et 
Metiers and in the Mus6e d’Histoire Naturello, 
Becquerel collaborated with his father in much of his 
work, and made independent researches on phos- 
phorescence and on the electrical and magnetic pro- 
perties of substances 

May 1«, 1734. Qaarg Brut BtaM dM.— After hold- 
ing the chair of medicine in the University of Halle, 
Stahl became physician to the King of Prussia. To 
explain the phenomena of combustion and calcination 
he formulaM the theory of phlogiston. 

May 14, 1383. Bmst Bduard KuRimar dMc-Bom 
in 1810, Kummer was professor of mathematics in 
the University of Berlin. His writings referred 
mainly to branches of pure mathematics such as the 
theory of numbers. 

May 14, 1380. Lwa Pradrik NliM «ad.— While 
professor of analytical chemistry at Upsala Nilson 
studi^ the rare earths, and in 1879 isolated scandium, 
an element identical with Mendeldeff’s hypothettcal , 
element ekaboron. 

May 18, 1838. JaiM Baptiata doaaph Feiiriar dM.— 

One of the uvants who accompanied Bonaparte to 
Egypt in 1798, Fourier for some years was Prefect of 
the Department of the Isire. He succeeded Delambre 
as secretary of the Paris Academy of Sciences. His 
fame rests chiefly on his “Thdorie Analytique de U 
Chaleur,” containing the well 4 io«wn Fourier’s series 
so constantly used in modern analysis. 

May 17, 1718. Alaxia Qlivda OWraat dM.— A 
writer of mathematical papers at twelve and a 
member of the Paris Academy of Sciences at eighteen 
yoars of age, Clairaut has been colled bv Comte the 
prinripal constructor of celestial mechanics. 
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Soaetiet «nd Academies. 

London 

Royal SocMy, May 5— Prof C S Sherrington. 
preMdent, in the chair— Dr H Bead Release of 
function in the nervous svstem (Croonian lecture) 
Hughlinga Jacksons law that deatructive lesions do 
not cause positive effects, but induce a negaUve condi- 
tion, which permits positive symptoms to appear 
Control of higher over lower centres Structural 
lesions vaas remove this dominance and so reveal the 
activity of subordinate centres, this is disintegra 
tion ' of function Should the stimulus become ab 
normally intense or central resistance be weakened, 
forms of reaction may break through which are 
normally suppressed, this is escape from control 

Physical Seclaty, March as —Prof W Eccles, vice 
president, in the chair— W N Bead The effect of 
viscosity on orifice fiows Determinations were made 
of the coefficient of discharge through an orifice 
o 1469 cm m diameter of solutions of glycerine and 
water, varymg in kinematic viscosity from 001 to 7 
Ihe results are plotted m a manner which combines 
both puTj^ viscous and purely turbulent flows in one 
graph The effect of sli^t viscosity is to increase the 
Loemaent of discham — Dr A OrUiths and Con 
stance H QtlBtlla Viscosity of water and low rates 
of shear The determination of the coefficient of 
viscosity of water by a method in which water is 
forced along glass capillary tubes of 15 to 3 o mm 
bore at rates of flow varying from 1 litre in two years 
to I litre in twenty-four years The liquid fuls a 
closed tubular circuit which for purposes of description 
may be said to be rectangular m shape two ot the 
tubes being horizontal and two vertical The circula 
turn IS caused by a difference of density obtained bv 
having a weak solution of uranine in one vertical tube 
and pure water in the other Values for the coefficient 
of viscosity are given There is no experimental evi 
dence that at the extremely low rates of shear the 
viscosity of air free water in glass capillary tubes 
differs from its value at normal rates of shear — B S 
Ssrdtli and G F Portrldgs A method of measuring 
frequencies A heterodyne method of measuring 
frequent bv comparison with a calibrated valve oscil 
htor Calibration is performed by means of two valve 
Oscillators rnDable of giving frequencies of looo/sec 
upwards The frequency of the oscillations is raised 
alternately to give a beat note the pitch of which is 
determine by comparison with a fork Intermediate 
frequencies are found by interpolation on the calibra 
tion curve For the measurement of acoustic fre- 
quencies the sounds are converted into alternating 
currents by a suitable transmitter 

Osetogkal Society, April 30— Mr R D Oldham 
president in the chair— J A Doiglas Geological 
sections throimh the Andes of Peru and BoUvia 
III From Callao to the River Perene The zone 
<ali Mesozoic rocks extends to the Pacific coast which 
IS hero formed of shallow-water di^siU of Lower 
Cretaceous age The granodioritic batholite which 
forms the core of the Andes is encountered m the 
neighbourhood of Lima, and again near the summit 
of the range The western flanks of the Cordillera 
are charactensed by a great development of Cretaceous 
porphyntic agglomerate, while the normal cal 
careous facies u the dmninant feature of the high 
level regions The intensity of the Tertiary fddmg 
has obscured the effects of the post Jurassic uplift 
previously shown to occur m the south, and it is only 
on palsBontological evidence that a break in the 
sequence of Mescaoic deposits can be determined 
The rocks of Palsiozoic as^t which form the eastem 
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flanks of the Cordillera are mostly unfossibferous, and 
have largely been converted mto phylhtes and mlca- 
schists, penetrated by granite On the Rio Perene a 
bigger mass of red gramte is found, which is esaen 
tiuTy a rock of alkabne character It is sug- 
gested that Its origin is antecedent to the uplift of 
the mountain ranges —Prof O T Isaes The Valen 
tian senes The history of the nomoiclature from 
the time of Murchison onwards was traced and the 
relation of the Tarannon to the Llandovery and the 
Birkhdl Gala rocks discussed in detail In view of 
the occurrence of two distmct facies (graptolitic and 
shelly) of the Valentian rocks, two separate classifica 
tions are m use The succession of graptdites is 
made the basis of one of these the series being divided 
mto a Lower or Birkhill stage and an Upper or Gala 
stage each of which is further dividM into sub- 
stages and zones The mixed facies of Girvan allows 
certam shelly horizons to be brought into relation 
with the graptolitic scale The fauna of vanous dis- 
tnets where the shelly facies prevails is compared 
with the Girvan succession and a general correlation 
table of the Valentian rocks proposed the rocks of 
the shelly facies being divided into two stages— Lower 
and Upper Llandovery The base line of the Valen 
tian aeries was discussed, and m most districts evi 
dence is found of an abrupt lithological change at a 
certain horizon which in some cases amounts to a 
palieontological break Ihe phenomena at that 
horizon suggest -irrested sedimentation if not also 
actual erosion 

Paxis 

Aeadsoiy el Sctaces April 18 — M Georgeb Lemoine 
in the chair — J BMislMsq The flattening along the 
polar axis, by surface tension of a liquid dr<^ of 
revolution ai^ without weight possessing a given 
ongular velocity w of rotation round this axis— E 
Bearfaslot and M Bride) The application of the bio 
chemical method of rcbearch on glucose to the study 
of the products of fermentation hydrolysis of inulin 
By the hydrolysis of inulin by the inulase from A^per 
gmiu tugtr rMucing products are obtained which pos- 
sess the rotary power of d fructose and do not 
combine with methyl alcohol under the influence of 
emulsin It is concluded that the hydrolytic fer- 
mentation of mulin gives no glucose— L Cates* 
Regeneration of claws in the pace of antennse re 
moved by cuttmg in a Phasmid— B OoMbler Non 
unicursal algebraic curves with constant torsion — L 
Meataageraad Observation of the eclipse of the 
sun on April 7 made at Toulouse Observatory —A 
Vdroaaet 1 he constitution and formation of the spiral 
nebulae A mathematical investigation of the condi 
tions under which a double star lormed of two com 
ponents of large homogeneous and approximately 
equal masses may lead to the formation of a spiral 
nebula — H CUpart The homologues of a permanent 
uniformly magnetised magnet The law of the 
ellipsoid— L and E Blete The spark spectra of 
gold and platinum in the extreme ultra violet Tables 
of wave-lengths of the lines of the spark spectra of 
these two metals are given between the limits T843 
and 140a —A Psrtevia The use of very slow cooling 
for the micrographtcal study of alloys and the struc- 
ture, of the tun^ten steels The advantages of the 
very slow coolmg are that the structure of the allovs 
appears on a larger scale, permitting projection on 
the screen with relatively low magnification, and 
sometimes new, unsuspected equilibrium structures 
are shown The ease of tungsten steels is considered 
In detail and two photomicrotfaphs of these alloys 
are reproduced — M Piaafsto A microscopic arrange 
ment for the examination of opaque crystals—^ 
Dabfsal The judnciple of a new method of graphical 
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■Mreotcopic reconstruction of magnified inicrostqiiL 
objects — A Dnbela Ihe constitution of small 
Details for the preparation of this colouring matter 
are given, the analysis of which leads to the formula 
K<0 ,CoO,3SiO, as representing its composition — G 
Claods Ihe manufacture of hydrogen for the syn 
thebis of ammonia With a view to the utilisation of 
hydrogen from water gas, experiments on the solu 
bilities of hydrogen and cartxin monoxide in various 
solvents at high pressures (up to 1600 atmospheres) 
and at vailing temperatures viere carried out A 
diagram is shown giving the results of the solubility 
experiments for h>drogen md carbon monoxide at 
ao“ C and -40° C in ether It is concluded that by 
using ether the commercial separation of these two 
gases under pressures of ibout 100 atmospheres and 
temperatures of the order of -50° C would easily give 
h}drogen containing less than 03 per cent of carbon 
monoxide — M V*iss TTie composition of French tur 
pentine The proportions of pinene ind nopinene art 
determined by a polanmetru. method — L Paltra; 
The cresyl cyanocampholates and their reduction pro 
duct — R Canabert The oxidation with perman 
ganate of oa methylallylcyelohexanone in alkahnt 
solution — F Anitt 1 he determination of the acetyl 
figure of fatty materials A simplification of the 

I ew kowitsch method — L Csyeax 1 he existence of 
numerous halcyon spicules in the furasstc iron 
minerals of France — P Rasso The geological situa 
tion of the volcanoes of Oudjda eastern Morocco — 
M de Montessus ds Bollore Fhe longitudinnl depres- 
sion of Chile — L BlarlagbeB The variations and fer 
tility of the hybrid Primula vanabtlts compared with 
those of its pirents P vulgaris and P affictnaUs — 
P Dugcard jun The evolution of the aleurone 
grams in ordinary vacuoles and the formation of 
tannins - L Dsstonebss The prolongation of life in 
Gallena mellonella At the most favourable tempera 
ture 37® C the total evolution of the caterpillars of 
Galleria from the egg to the butterflv is about fourteen 
davs This period can be progressively lengthen^ b\ 
lowering the temper iture By submitting the cater 
pillars for periods of twenty four hours alternately to 
temperatures of 1° C and 37® C the life can be pro 
longed to thirty-fivc days and at the same time the 
production of eggs is more than doubled — L Mac 
AalUfs and A Mans An anatomo-physiological study 
of a Japanese method of abdominal massage — A 
Psyrsa The mode of development and the varieties 
of tumours of the ovotestis J Legtodre The biologv 
of the Madagascan perch 

Rouf 

Reals Accodeoda aailsnale dsi Llacsl, February 30 — 
Original papers by fellows — G CssUlaaovs Abelian 
functions 11 The geometry of Abelian varieties — 
C Ds Stetsal Ligunan siliceous sponges, iv 
Eocene, lower strata valley of the Iso and Cairo 
(Italy) — ^A Isssl First steps in the systematic ar 
rangement of geological marks The author pro- 
poses to divide them into nine classes namely cosmic 
marks (meteorites) atftidspheric marks hyorosphent 
marks, hydro mineral marks volcanic marks tec 
tonic marks plutonic marks, glacial marks and 
physiological marks —Papers communicated through 
fellows — L TeaeUI Two propositions of Lindeberg 
and Levi m the calculus of variations 11 — O I a* 
sariM Variations in kinetic energy of a semi rigid 
rotating system — M Pascal Superficial circulation 

II Vectorial expressions and general theorems 
analogous to ordinary circulation theories — C 
Parrlsf The true nature of Rosasite This mineral, 
discovered in a mine at Rosas, Id f Sardinia in the 
form of crystals, is malnlv compounded of copper 
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oxide, topper carbonate and zinc carbonate — L Bera 
Contributions to the natural history of Anopheles and 
their extermination (in connection with Prof B 
Grassi s anti malaria campaign at Fiumicmo, near 
Rome), 111 The author gives statistics regarding the 
hours of the day and night at which the mosquitoes 
enter buildings and commence their attacks It 
appears that they rarely attack until some time after 
their entrv In a second part of the note the author 

f ives evidence in support of the view that fishes and 
ucks are inefticacious in attaiking and keeping down 
the larvae — A Ls Sards Binnural localisation of 
pure sounds In order to test thi theory according 
to which perception of the direction of a source of 
sound IS due to the difference of phase-, of the waves 
as they reach the two ears the authoi has constructed 
an experimental apparatus in which a source of sound 
IS connected with the cars by two tubes one of which 
-It least can be varied so as to be made longer or 
shorter than the other at will If the difference of 
path IS less than half n wave length the sound appears 
to come from a source in the direction of the shorter 
path if the difference is exacth equal to a wave 
length, the source appears to be in front and, 
as should be i xpected from thcorv the apparent direc 
tion of the source now vanes when one path is 111 
ireascd or decreased in just the same way as it would 
vary if wc started with the two paths equal — The 
Secretary (Prof Castelnuovo) announced that ten 
candidates submitted works in competition for the 
prize for physical and chemical Mientes offered bv 
the Minister of Public Instruction and one candidate 
for the Carpi pnze 


Books Received. 

The Man who Did the Right Thing A Romance 
of East Africa By Sir Harry Johnston Pp vii+ 
,444 (London Chatto and Windus ) di 6d net 

The Elements of Illuminating Engineering By 
A P Trotter (Technic il Primers ) Pp xiH- 103 
(I ondon Sir I Pitman and Sons Ltd ) zr 6d net 

Cours de Physique gdndrale Bv Prof H Ollivier 
Tome premier Deuxiemt Mition Pp 749+111 
planche (Pans J Hermann ) 43 francs net 

The New Philosophy of M idem Science Bv Dr 
W W Strong Pp viu+194 (Aork Pa Kvle 
Pnnting Co ) 

Hiroshige Bv \one Vogouchi Pp ix-f 38+xix 
plates (New York Oni nt ilia I ondon Elkin 
Mathews ) 35s net 

The Electric il Transmission of Pliotographs Bv 
Marcus J Martin Pp \i+i,6 (London Sir I 
Pitman and Sons Ltd ) 6* net 

The Extra Pharmacopoeia of Martindale and West- 
cott Revised by Dr W Harrison Martindale and 
W Wynn Westcoft Seventeenth edition Vol 11 
Pp xxxii+688 (London II K I ewis and Co , 
Ltd ) 17c 6d net 

Laboratories Iheir Planning and Fittings Bv 
Alan E Munby Pp xix+320 (I ondon G Bell 
and Sons Ltd ) 251 net 

A New Br tish Flora British Wild Flowers in 
their Natural Haunts Described bv A R Horwood 
Vol v Pp XI +234+1 Ixiv plates Vol vi Pp xix+ 
333 (I ondon Gresham Publishing Co Ltd ) 
i 3 « 6d net each vol 

Stona della Geometria descnttiva dalle Origini 
sino ai Giomi Nostri By Prof Gmo tana 
(Manual! Hoeph ) Pp x\lv+ 384 (Milano U 
Hoepli ) ae lire 

Famous Chemists '' The Men and their \\ orU Bv 
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Sir tVHliam A Tildea fp xvi+agd {pMidOn ‘ <5 
Itoutlcdfic and Soot, Ltd , New York B P Dutton 
and Co ) i3t 6d net 

A Handbook of Laboratory Gtasa-Blowmg By 
Bernard D Bolat Pp vii+io6 (London G Rout 
ledfie and Sons, Ltd , New York E P Dutton and 
CqJ 3* 6d not 

Tne West Riduif of Yoricshire By Bernard 
Hobson Pp xii+iw (Cambridge \t the Uni 
versitv Press ) 41 6d net 

MededeeHngen van de Landbouwhoogeschod en 
van de Daaraan verbondcn Instituten Oeel xix , 
Bijdrage tot de Krnnis der Zuideliike Zwerfsteenen 
m N^erlhnd en Omgwlng Bv C H Oostin^ 
Pp lv+ 165+lv plates (Wageningen H Veenman ) 


Diary of Societies. 

TBUJUDAJ Uii is 

Boxit JmtiTvnoir or Oarix Bamnr ot 3— Dr C S U/m 
Piyeholoeioot Stodi** (3) Th* Appnoiotioa of Uniio 
HuiviuM Brani or Lo^uoti {at PoAdlattos laareiup) at 430 — 
Oliaicsl llMtliif 

Inrinn or PAraotoox asp H om aca (St Muyt Botpital Pad 
diaaton) at 430— Six Jmtt Maokaailr Tha OpportoaitlM of 
tho Ckaural PraotitloMr arr Kawatlat for tba lavooticatioB of 
OiAoaM aod for tbs Prorms of Ifodlsiae 
Botai. Boouti at 4 30— O Walker The Problem of 

Plaits Peoal Depth rertaled by Selsaioartan — B A Ohieths 
A Uqald oxysea > aporieer — Dorotliy II Palmer aad W O 
Palmar Some XxperimeBte on tbs Oatalytlo XsdaetlOB of 
Bthyleaa to Xthaae— W O Palour Tbs OatalyticActlTtty of 
Oeaper Part IT -Prof 1 F Jmkla aad D N Shortboee The 
Total Heat of Llqwd Carbooie Aeid— Dr A O Baaklae The 
Vleeoelt/ and Uoleealar ttameasHiBA of Ofaetoxa Oyaaosen 
toxaoa MATKauTicAi. Soetm (at Boyal ArtnaomlaU Sosletyl 
at 3— H V Tnraball larariaate of Three Qna^ea— O B 
Hardy aad r B UttUwoed (1) Soma Problem* t* Dtopbaatlee 
Appraximatioa (3) The Lattiee Point* of a Blphtaasled 
^Tmayle (Seooad P$ptr) 


rjnnrtBiur lus a 

BoiAh HoaruoussAL atpan at 8 
Boxai, MsaoaoaoewAi. Bootxrx at t-T ■ 


AdaiMi Baaert oa the Phtaolafioel Ofaserratiohs ter UHu* 
DrU JnEouhaiyi P hea o lo |y aad Habitat with Speelal 
Birfaraasa to the Phaaolegy of Weedlaads 
BoiAh Sootxtx 0* HiMOiaa (HietoryofHadiaia* Stetlea) (Aaaeal 
fleaeral Msetiax) at 3— Dr 0 O Osmeton A Brief Hfrtorltal 
Sammaiy e< tbs Traatmsat of Tnehomai with Spailal Befereare 
to the Arabiaa Bobool and tba Wrttiui of AH Satl Aleia 
Botas Beonnr or HtMom (Sarfety IsoUoa) (Aaannl Oeaeral 


Appraximatioa (3) The Lattiee Point* of a Blphtaasled 
Trials (Seooad Paper) 

Cxassrani Sooim (at Ot Baokiasbam Palace Bond) at 0 — 
Di^ioa oa ladlrldnal Tralainr -Hlea P F Webb ladmdaal 
Tralalny la tba Kebool— Vise Mblaa Salt Preparattoa la the 
Traiolnr rollree f r Indieldiel aad Onap Work la the Sobool — 
VIm 0 H a Coomb* Verttoel OlsseUlostloB U aa Infante 

_ Sobool _ 

SMotoeiCAi Sootm axo BroXonAL AaaonArrox (at 83 BdmTs 
Bwd) at 813— Prof P Oeddea Cooperation la Sooial Btndie* 

BWai socirrr or Meoimii (Nenrolorr Sootloo) (Aaaoal Seaeral 
Xeetiat) at BSS-Pnf Harlaeioo XaoepbalHii Letbartlea 
lJUDAI Hat 13 

B«« AxTSoeoMtcAL SOOIRT at 3 — A N Brawa Obsarratloae of 
V OaeAWpeu* (Ob 8314) la UUSl-h A ttaaUwati Obeerrattoa* 
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Tte Treatment of Tuberculoais by Public 
Authorities. 

T he Tuberculosis Bill introduced b'^ the 
Ministry of Health having passed through 
the House of Commons without material amend- 
ment, It may be assumed that it will become law. 
It is an important enactment in its actual pro- 
visions, and interesting because it constitutes an 
attempt to retrace the erroneous steps taken when 
the National Imuirance Bill became law in the year 
1911. 

Under the National insurance Act the sana- 
torium benefit was perhaps the most popular pro- 
vision, with the possible exception of the mater- 
eity beneRt. The sanatorium benefit was boomed 
in the discussions on the Bill until the idea became 
Axed in the minds of the general population that a 
Arst-dass hotel in favoured rural surroundings 
was to be available for ever> insured consuraptnr 
with a reasonable prospect of the cure of his 
disease. Hie limitations and the extent of utility 
of sanatoria in the tre'a^ent of tuberculosis were 
even then well recognised by physicians; but the 
Ideas of Insurance Committees were of a different 
order, and the pressure brought to bear on these 
committees by insured persons was so great that 
many thousands of patients, suitable only for 
attention in hospitals, were treated in sanatoria, 
while accommodation for earlier c^rable^oases was 
deficient In amount. The sanatoriuVn benefit pro- 
vided also dispensary and domktliary treatment 
for insured persons, and in the latter respect en- 
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croached on the treatment given by the panel 
doctors. There was the further difficulty that in 
counties and county boroughs, the public health 
committees of which bad made provision for the 
institutional treatment of the entire population, 
insured persons were in a position but little better 
than that of the non-insured, except in respect of 
treatment at home. 

The fundamental mistakes in the making of 
these provisions were such as were almost in- 
evitable when amateur medical and lay opinion 
took the place of skilled advisers having adminis- 
trative experiencx; in the treatment and prevention 
ot tuberculosis and in general public health viork, 
of which the prevention of tuberculosis forms an 
essential part. The best that can be said for 
the actual provisions of the Insurance Act 
IS that It hurried on the general provision 
of anti-tuberculosis measures, and that espe- 
cially the associated large grant for the 
erection of tuberculosis institutions helped to 
this end. It is necessary to add that had enact- 
ments similar to those now embodied m the Tuber- 
culosis Bill been substituted for the extravagant 
and incffiaentiy redundant services provided 
under the Insurance Act, the efforts of public 
health authorities would have been much more 
efficient, the friction of duplicated work would 
have been avoided, and the present position in 
regard to the treatment and prevention of tuber- 
culosis would be much more satisfactory than it 
is. 

It must not be assumed that the present measure 
represents all that is necessary for a rapidly suc- 
cessful, because complete, crusade against tubercu- 
losis. It removes from the Insurance Ckimmittees 
responsibilities which they should never have 
possessed; it agrees to regard as “adequate” 
those arrangements by the councils of coun- 
ties and county boroughs for the treatment of tuber- 
culosis which have already received Govttnmenta] 
approval (many of these arrangements are im- 
perfect and incomplete); it makes it obligatory 
on the councils of counties and county boroughs 
which have not already made “ adequate ” arrange- 
ments to do so at once, on pain of action at their 
expense by the Ministry of Health if they default; 
and It gives power for the provision of after- 
care and for setting up joint committees when 
necessary. 

All familiar with the actual state of tuber- 
culosis administration in this country know how 
partiidly and imperfectly our present knowledge 
for the treatment of this disease is being utilised. 
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The war is doubtless responsible for this in part; 
the divided responsibility of poor law, public 
health, and insurance authorities has seriously 
contributed to the same result; and until poor- 
law hospitals become available generally for non- 
pauper advanced and acute consumptives there 
will still persist on a large scale failure to utilise 
to the utmost already existing arrangements for 
the hospitalisation of those consumptives whose 
continued residence in small dwellings, where good 
nursing and good hygiene alike are impracticable, 
is a chief reason why our national death-rate from 
tuberculosis is not declining so rapidly as it can 
be made to do. 

It is unfortunate that in the campaign for the 
better housing which is so badly required no 
importance has been attached — apparently from 
lack of penetration or knowledge — to the fact that, 
so far as the problem of tuberculosis is concerned, 
a great, and the most urgent, contribution to the 
housing problem consists in securing attractive 
hospital beds for those advanced and acute cases 
of tuberculosis which are now treated at home 
under unsatisfactory conditions. 

Health and Work. 

The Health of the Industrial Worker. Bj Prof. 
E. L. Collis and Dr. Major Greenwood. Con- 
taining a chapter on Reclamation of the Dis- 
abled, by Dr. A. J. Collis. With an Intro- 
duction by Sir George Newman. Pp. xix + 
450. (London : J. and A. Churchill, 1921.) 
3or. net. 

M any books have been written on the 
diseases of occupations, but this is the 
first adequate modern treatise upon the hygiene 
of industry in general. A more ideal combina- 
tion of authors for the purpose it would be diifa- 
cult to find. Prof. Collis, professor of preventive 
medicine in the Welsh National School of Medi- 
cine, was formerly one of H.M. Inspectors of 
Factories; during the war he served as Director 
of Welfare and Health in the Ministry of Muni- 
tions and was an active member of the Health of 
Munition Workers Committee. Dr. Greenwood, 
who is reader in medical sUtistics in the Uni- 
versity of London, was in charge of the Medical 
Research Branch of the Ministry of Munitions 
during the war. By his refinements and judi- 
cious application of statistical methods he has 
done more than anyone else in this country to dis- 
courage the issue of statistically worthless medi- 
cal and physiitiogical data. Both authors are 
members of the Industrial Fatigue Research 
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Board, and they have made full use in their book 
of the valuable reports puUished by the Board. 

As they point out, the keynote of the nineteenth 
century was the discovery of the industrial value 
of the inanimate machine; while the k^note of 
the twentieth century will prove to be the dis- 
covery of the industrial value of the living, intelli- 
gent worker. They indicate the relation of the 
early epidemics of plague and typhus to want amt 
overcrowding, and the effects of the now 
restricted employment of children in improving- 
physique and reducing birth-rate. They describe 
the medieval measures in this country to prevent 
the worker from changing his trade and from 
leavinp' his district; they show the far greater 
protection now afforded by the law to women 
than to men workers; and they point out the 
opposition which each legislative advance has had 
to meet before it was finally countenanced. 

The very thoughtful chapter on the utilisa- 
tion of statistical methods in industrial preventive 
medicine deals with the fallacies of comparing 
average ages at death, the methods of standard- 
isation, and proportionate mortality in vital 
statistics. A well-founded plea is advanced for 
the instruction of medical students in the elements- 
of statistics. 

Chap. vi. contains a fascinating epidemiologi- 
cal inquiry into phthisis, especially valuable for 
its keenly critical and temperate character. The 
greater decline of phthisis among women than 
among men in the past fifty years is attributed 
to the more potent inBuence of factory conditions, 
on the latter, so that they react more readily 
than the women to the home influences of over- 
crowding and of poor (? vitamin-poor) diet. 
Stress is laid on the importance of viewing indus- 
trial phthisis from the industnal aspect, sanator- 
ium treatment being useless unless combined with 
suitable and remunerative occupation for the 
skilled convalescent craftsman and with organisedi 
methods to nurse the patient back to his proper 
industrial sphere. 

The next chapter discusses the increasing 
death-rate from cancer. The authors regard the 
remarkable increase between 1900 and 1913 as- 
being too groat to be attributable to improved 
methods of diagnosis. Evidence is adduct that 
the prevalence of cancer is connected with indus- 
trial conditions, and that, ceteris paribus, jts fre- 
quency is greater in cities and among males. 

The striking statistical regularity of accidents* 
is demonstrated in chap, viii., comparable to that 
of the frequency curves of disease. The maxi- 
mal reduction in accident-rate, obtainable by 
the better safeguarding of machinery, is estimate^ 
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at only 10 per cent. The workers’ conservatism 
in wearing loose clothes, in displaying loose hair, 
and in objecting to the use of goggles, and their 
diverse mental constitution which renders certain 
of them especially liable to accidents, afford illus- 
trations of the importance of a psychological study 
of accident determination. “ The psychical fac- 
tor,” we are rightly told, “is one of the most 
important in accident causation. ' ' 

Chap. ix. deals with the industrial emploj- 
xnent of women. From it we learn how man 
invaded woman's primitive concern in industry 
when hunting and fighting began to wane. No 
evidence is forthcoming that woman’s present 
work in factories is more arduous than it was in 
itimes preceding the Industrial Revolution. 

In the course of the remaining eight chapters 
useful illustrations are given of canteen menus, 
washing and drinking appliances, seats, and o\er- 
alls; and a final chapter on reclaiming the dis- 
abled, by the Medical Superintendent of the 
Ministry of Pensions Hospital at Leicester, brings 
this original and invaluable work to its conclusion. 

Invaluable it cannot fail to prove to him who 
desires a lucid, critical, and temperate summary 
of our knowledge in any one of the many fields 
above referred to, or who seeks a list of refer- 
ences to guide his further reading. Only one 
defect may perhaps be suspected, namely, that 
the authors have not kept fully abreast of recent 
advances in the physiology of the neuro-muscular 
system and in our psychological outlook on the 
worker. Thus, in discussing the physiology of 
muscular contraction, they ignore the recent work 
of Lucas, Adrian, and others, as a result of which 
physiologists are now chary of supposing that the 
strength of an impulse along a given nerve-fibre 
is variable, or that the staircase {ireppe) pheno- 
menon is due to practice. The authors’ invariable 
use of the term “ end-organ " when they mean 
^’end-plate" may also indicate some lack of fresh- 
ness in dealing with the same problem. Their 
informing chapter on alcohol reveals an inability 
to distinguish between the physiological and the 
psychological, or else a desire to ignore the latter. 
“First,” they say, have to notice some 

simple physiological or rather psycho-physiolc^- 
cal results.” But when we come to these results 
we discover them to be neither simple nor physio- 
logical, but to be the outcome of a study of the 
effects of alcohol on the psychological processes 
(the physiological bases of which are quite un- 
icnown to us) of learning Latin hexameters, and of 
using the ^pewriter and the adding machine. The 
atjithors, apparently for similar reiuidas, give us 
no account of the perhaps more valuable and 
more purely pSychoU^cal investigations on the 
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subject by Prof. McDougall and Miss May Smith, 
published last year by the Medical Research 
Council. They even apologise for discussing the 
psycho-neuroses, vihereas apology is due for their 
brief treatment of so important an industrial sub- 
ject. They refer only to the work of Breucr (mis- 
spelt Bruer) and Freud (published in 1895 !), and 
they are concerned merely with such hysterical 
manifestations as disturbances of locomotion and 
speech, neglecting the far commoner and more 
I important anxieties, fears, and mild obsessions 
which so strikingly affect industrial efficiency. 

The truth must be faced that no one writer and 
no one “ certifying surgeon ” can combine in him- 
self a knowledge of canteen management, den- 
tistry, eye and limb injuries, pulmonary and other 
diseases, vital statistics, and industrial psychology. 
Hitherto the recognition and the prevention of 
mental disturbance have been ignored as com- 
pletely in industry as they have been in crime. 
The prevalence of the psycho-neuroses among 
workers has not been evident because it has never 
been looked for, and because until recently no 
adequate treatment was available for it. 

In other respects this book reaches an exception- 
ally high standard. The defects to which we have 
directed attention arc only slight blemishes, if the 
wide scope of the work be taken into consideration. 
They should be easily remediable in the sub- 
sequent editions which its assured popularity is 
certain to evoke. Chari.es S Mvers. 


British Stratigraphy. 

lliindbuch der Regiomlen Geologic. Heraus- 
gegeben von Prof. O. Steinmann und Prof. O. 
Wilckens. ao Heft. iii. Band, j Abteilung. 
The British Isles; The Channel Islands. By 
thirteen contributors. Local editor, Dr. J. W. 
Evans. Pp. 354. (Heidelberg : Carl Winters 
Universitfitsbuchhandlung, 1917.) 15s. 

T his book is remarkable both in con- 
tents and in origin. An excellent survey of 
the whole range of British stratigraphy by a group 
of highly qualified British authorities, it was pub- 
lished m Germany by German publishers in the 
very thick of the war (1917). It is part of an 
ambitious scheme, planned in Germany before 
the war, to embrace the geology of the whole 
earth in a series of separate “handbooks" by 
specialists writing in one of the three languages, 
German, French, or English. The separate parts 
werb to be combined into volumes, of which the 
prospective size may be gauged when we take 
note* that the substantial volume before us is 
part i. of voL iii. ; with Franrc, Spain (already 




35 ^ 


NATVkB 


FMav X9, I99r 


published), aad Portugal as the other parts. Of the 
fifty-eight parts projected, twenty-one were shown 
as published when the present volume appeared; 
but these treat mostly of the smaller European 
countries and of regions beyond Europe, while the 
parts to be devoted to Germany, Austria, Hun- 
gary, etc., not to speak of those relating to 
France, Italy, Belgium, Switzerland, etc., were 
still lacking. This suggests that the German 
plans, in &is as in other matters, have been 
found easier dian the German performance. 

For what we have receive^ however, let us 
be thankful. In the present part we have a moat 
useful and authoritative summary of our geo- 
logical knowledge of the homelands. The local 
editor. Dr. J. W. Evans, has skilfully selected 
his team, who have dealt individually with the 
formations on which they have specialised, and 
possess the fullest and latest information. There 
is, of course, some unevenness of treatment, but 
the general scheme is coherent throughout. The 
classification, subdivision, and local variation of 
each system in turn are broadly described without 
much local detail, and illustrated by sketch-maps 
and sections (mostly reproduced from previous 
publications, but here conveniently assembled) 
and by full correlation-tables. The names of the 
authors of the chapters are sufficient guarantee 
for the quality of the work. Prof. W. W. Watts 
deals with the pre-Cambrian, Cambrian, and 
Ordovician rocks of England ; Prof. J. W. 
Gregory with the pre-Cambrian of Scotland, as 
well as with the morphology ; Dr. A. Harker with 
the igneous rocks, in a series of short articles 
under the formational headings; Dr. A. Morley 
DaMes with the morphology of England and 
Wales, and with the Jurassic and Cretaceous 
rocks of Britain, except portions of the Scottish 
Jurassics which are described by Prof. P. G. H. 
Boswell along with the Scottish Trias; Prof. 
O. T. Jones with the Silurian; Dr. J. W. Evans 
with the Devonian; Prof. P. F. Kendall with the 
Carboniferous, Permian, and Quaternary de- 
posits; Mr. L. Richardson with the Trias and 
Rhetic ; Mr. H. J. Osborne White with the Upper 
Creuceous and Tertiary ; Prof, G. A. J. Cola with 
the' whole of the Irish formatioos and with Irish 
morphology; and Mr. J. Parkinson with the 
Channel Islands. Room is also found for a short 
chapter on British earthquakes by Dr. C. Davison. 

It is inevitable that there will be many io- 
di\tdual points in an embracing work of this kind 
oit which one reader or another will fed inclined to 
challenge the authority; one might take excep- 
tion, for example, to the incluskm of the Albian 
in the Lower Cretaceous, after the iinfajnijM t r 
GtgmaA practice, and to the unwarranted impUca- 
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tion here and there that German ^psage is equb- 
valent to “Continental usage.” But we have no 
space for criticism of detail, which would, indeed,, 
in most cases resolve itself merely into the states 
ment of difference of opinion upon minor points. 
We commend the book to the attention of every 
advanced student of British geok^. 

G. W. L. 


Chemical Research in the Bkmentarjr 
Laboratory. 

Ths BxpmimnUl Basis of Chemistry: Sugges- 
tions for a Series of Experiments lUsufrativo 
of the Fundamental Priwiples of Chemistry, 
By Ida Freund. Edited by A. Hutchinson and ' 
M. Beatrice Thomas. Pp. xvi-f4o8. (Cam- 
bridge : At the University Press, iqao.) 30s. net. 

M ISS FREUND’S " Study of Chemical Com- 
position ’’ has established for itself a post- 
tion m chemical literature which has many of the 
elements of permanence, mainly because of the 
abiding charm and freshness of the contact 
which it gi\cs with the great pioneers pf chemical 
discover). To repeat this successful adventure in 
a laboratory manual of practical chemistry would 
appear to be a much more formidable task; but 
the ten chapters on “The Experimental Basis of 
Chemistry” which have been prepared for the 
Press by Mr. Hutchinson and Miss Thomaa 
demonstrate the value, even in an elementary 
laboratory, of an intimate knowledge of and love 
for chemical literature. 

The earlier portions of the book are of a mis- 
sionary character. The gospel preached is that 
knowledge comes only by labour, and that the 
hasty and inexact work of beginner is too 
insecure a foundation on which to base the laws> 
of chemistry. The latter must be derived from 
the painstaking and exact work of the great 
masters of the science. In particular a proto«t 
is made against those aspects of the “heuristic”' 
method of teaching in which the student is ex- 
pected to discover in class laws and facta which 
would demand months and years of work if th« 
discovery were only genuine. Even to prove th* 
correctness of these laws and facts is usually 
beyond the ability of the worker, and all that ia 
really possible is to work out (in the words of 
the sub-title) “a series of experiments illustrative 
of the fundamental principles of chemistry.” 

The experiments select^ for this purpose 
dude a considerable number which are new in 
form or method; but a mote important featiure of 
the book is the discussioa of the limits of error aiii 
revealed by a conopatisoo of the resulta of indt)* 




May 19, 19;} tj 


NATVRE 


357 


vkhutl worke<B with one another and with the 
temlts attained in the most exact researches 
Thia leads up to a consideration of the con- 
clusions that can be drawn from the work, or of 
the additional experiments that must be made 
before any conclusions can be drawn. 

It is to be feared that those teachers who most 
need the stimulus and the criticisms of this book 
will be the last to read it; but many younger 
teachers, who ha\c already tasted of the tree of 
knowledge, will find in the book fresh inspira- 
tion for the study of chemical discovery, and 
guidance as to its application in the daily routine 
of the school. T. M. L. 


Cocoa and Chocolate. 

Cocoa and Chocolate : Their History from Planta- 
tion to Consumer, by Arthur W. Knapp. 
Pp. xii + aio. (London: Chapman and Hall, 
Ltd., 1920.) i2S. 6 d. net. 

M r. a. B. WALKLEY has recently explained 
in his inimitable fashion how the whole 
future of the drama and dramatic art in England 
depends on the withdrawal of the rule that choco- 
lates must not be sold m theatres after 8 p.m. 
A commodity which has such a profound, if 
indirect, influence on an important phase of 
English culture merits serious treatment, and it 
was clearly time that the history of cocoa and 
choo^te should be written, and written in a 
popular fashion. 

When, about 1735, Linnaeus coined for the 
cacao tree the picturesque name of Theobroma 
cacao, the English chocolate-making industry had 
been in existence about seven years. It made 
alow progress in its early days, and too years after 
its inception the imports of cacao beans amounted 
to only 450 tons per annum. Since then, and 
especially in the last ten years, the rise has been 
remarkable, the imports of the raw material for 
home consumption in iqiq being over 64,000 
tons. In addition, there are considerable imports 
of foreign-made cocoa and chocolate. The 
chocolate-maker has, ^erefore, no reason to 
complain of the descent of^chocolate from its lofty 
estate as a food of the “ gods to the more 
humble condition of the flapper’s ronfection. 

Mr. Knapp is connected with an enterprise 
which not only makes everything that can be 
made from cacao beans, but also owns plantations 
of cacao trees. He has had, therefore, unique 
oi^wrtunities of making himself acquainted with 
every branch of the industry, and he has clearly 
not only utilised these t^portunities to the full, 
bat also has thought to some purpose about the 
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numerous unsolved problems connected with 
racao-planting and the preparation of the beans 
for the market. There must be few planters 
whose ideas on the shading of cacao trees, the 
fermentation of the beans and the characteristics 
of a good cacao will not be clarified by a perusal 
of Mr. Knapp’s pages. 

Though chocolate is regarded by the ordinary 
person as a luxury, it has always had a band of 
devotees, who regard it as an important food- 
stuff. Mr. Knapp is one of these enthusiasts, and 
he provides the inevitable table, comparing the 
“fuel value’’ of chocolate with those of some 
ordinary foods. He omits, however, all reference 
to price per calorie, which would bring out the 
interesting fact that even plain chocolate is an 
expensive food, and that when consumed in the 
form of those super-confcctions which, if one may 
judge from the contents of chocolate-shop 
windows, constitute the bulk of the chocolate 
consumed to-day, it is a very expensive food- 
in fact, as the plain man believes, a luxury. 
The author of so interesting a book as this may, 
however, be forgiven a trifling obsession of this 
kind. It is a book which should be in the hands 
ot all officials of tropical agricultural depart- 
ments (for whose experimental work Mr. Knapp 
expresses much admiration) and of all cacao 
planters, and it is so simply and clearly written 
that it might even be read by the chocolate con- 
sumer if there were in this country any adequ.itc 
machinery for making the existence of interest- 
ing technical literature known to the general 
public. The illustrations are numerous, good 
and well selected. T. .\ II 


Our Bookshelf. 

An Introduction to Combinatory Analysis. By 
Major P. A. MacMahon. Pp. viii + 71. (Cam- 
bridge : At the University Press, 1930.) 
7*. bd. net. 

In this little book Major P. A. MacMahon has 
given a short introduction to his two volumes on 
combinatory analysis which were published in 
1915-16. The theories of combination, permu- 
tation, arrangement, order, and distribution which 
are dealt with in those volumes present technical 
difficulties; it is, therefore, a great advantB« 
that such an introduction should exist, for the 
gradual development of the subject by easy stages 
will prove interesting to the reader and whet his 
appetite for the latger tomes which await him. 

In the first cha^r the elementary theory of 
symmetric functions is introduced, and on it the 
theory of distributions is. afterwards based. Tlu* 
au^r treats in turn the simplest problems of 
the distribution of objects into boxes, one 
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only being placed in each box, then the vanous 
comphcated problems which result when the 
restrictions are removed, and finally the general 
problem of distributing t different sets of similar 
objects of which there exist pi of one kmd, p, of 
a second kmd and p, of another kind, mto 

boxes of which there are mx of one kind, tnj of 
a second kmd and m, of another kind, 

the whole number of the boxes being any num- 
ber not greater than the whole number of the 
objects I 

It IS a great achievement to expound a difficult 
subject m a sunple manner, and for that rc'ison 
alone Major MacMahon is to be congratulated 
For some reason which is not at present clear, the 
theory of the combination of different sets of 
similar possiblities (which can conveniently be 
represented as the distributions of balls m boxes) 
IS of the utmost importance in many different 
branches of science For example, it is clear 
that this theory must enter into such a question 
as the formation of a muddy hquid from mole- 
cules which dccur m groups of one, two n 

The theory will also be rdevant m a serious con 
sideration of error m relation to causal laws 
The subject is, therefore, of great importance in 
apphed as well as m pure mathematics, and 
might very well prove another example of the extra- 
ordinary way in which abstract mathematics 
leads the way in applied science 

Dorothy ^ rincii 

II Regitne deUe Acque n«l Dmtto Pubbhco e 

Pnvato Itabano By Avv Antonino Vitale 

Pp x-)-4te (Milano Ulnco Hoepli, 1921 ) 

as 

Ihb rapidly increasing development of the water 
power resources of I\aly since the commencement 
of the war, and the probability of still further ex 
tensions in its use in the future, have led mans 
writers in Italy to attempt a clear exposition of 
the legal aspect of the question, which is an ex 
treroely wide one, covering, as it does, the in 
terests of the State, communities, and individuals 
The author of the present work, Advocate Vitale 
who is attached to the Ministry of Public W orks, 
brings to his study a special competence After 
a reasoned consideration of the question whether 
there exist private waters in contradistinction to 
public waters, or whether there is a private title 
to certain waterfalls as compared with the public 
title he deals at length with the legal aspects of 
private title The question of administrative con 
trol IS treated in three large sections, the first of 
these bearing on the harnessing of water-power and 
the protective measures involved, the second on 
the actual utilisation and control of falls, rivers, 
and streams} and the last on contentious points 
of law and administration In this survey all 
possible applications of water-power, including 
hydro electric stations, irrigation plants, nver di- 
versions for water supply, transport, etc , have re- 
ceived consideration The volume contains copi- 
ous references to existing legislation on the sub 
jt)p!C and to the works of other authors The mam 
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interest of the book is oatora^y to Italians* 
although, of course, exiatiag and subs^uent 
enactments would affect corporations and syndi- 
cates anywhere which might antiapate obtaiamg 
concessions for the development of water power 
10 Italy F S H 

A Text book of Pkynct By Dr W Watson 
Seventh edition Revised by Herbert Moss 
Pp XXVI 4- 976 (London Longmans, Green, 
and Co , 1920 } sir net 
Ihb new edition of this well-known text book is 
substantially a reprint of that of 1919 'Die addi 
tions made include the spherometer Young’s ex- 
tensometer, the McLeod gauge for measuring low 
pressures, and the travelling microscope The 
discussion of Young s modulus, Poisson’s ratio, 
and rigidity has lAso been considerably ampli- 
hed, while descriptions of the pyrhehometer, the 
Callendar conbnuous-flow method of mixtures, and 
the Beckman and clinical thermometers now find 
*1 place Further additions include a proof of 
Gauss’s theorem with illustrations, likewise illus 
trations of the applications of Kirchhofl’s laws, and 
in electron theory a concise account of “canal” or 
positive rays The explanation of diffraction 
through a slit has been extended, and “ resolving 
power ” IS also treated 

The values of physical constants have been re 
V ised and under Terrestnal Magnetism ” the 
majority of the maps and diagrams replaced b> 
recent plottings It is interesting to note there- 
from that the east line of aero declination, or 
agonic line (1917), now consists of a nodal curve 
with intersecting branches, in place of the former 
I simple curve and Siberian oval as in 1907 

In its present form Watson s ‘ Physics " is the 
most comprehensive single volume text book of 
phvsics in the English lai^age It contains little 
that mav now be adversely criticised, and the com- 
pilers have improved the index by increasing it to 
nearly twelve pages A W Bain 

la CoUoidotMrapie Rdsultats CUmques By Dr 
J Laumomer (Collection MMicale } Pp 
11+383 (Pans Ftiix Alcan, 1920) 550 

francs 

This book, as its title suggests, has been wntten 
bv one who has no doubts as to the answer to a 
question which gives pause to many — namely, 
whether any special therapeutic value can be 
assigned to preparations of metal and other sub- 
stances in the colloidal state which can be at- 
tnbuted to their state 

The theoretical section is rommendably brief, 
the main body of the work oeing devot^ to a 
systematic account of the method of preparation, 
uses and physiological action of colloidal solutions 
of silver, gold, platinum, arsenic, etc 
The RuSior’s reading is hmit^, and his refer 
ences are confined practically solely to the work of 
his compatriots, but the woik of the Frenijih 
school affords ample material for the object in 
view— namely, the production of a book 01 refer- 
ence for the practitioner 
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Letters to the Editor. 

(Tk« Eiiior dott not hold himself responsible for 
opiniotu expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of NatuRB. No notice u 
tafc<n of anonymous commumcations,] 

The Mavietio Storm of May 13-17. 

A TiMB of unusually severe and protracted magnetic 
disturbance began on May 13, at about i3h. lom. 
O.M.T.i with an S.C. (“sudden commencement”). 
This was clearly oscillatory m D (declination), move- 
ments to west, east, and again west following in rapid 
juccession, their extreme range being about 15'. 
Within about a minute of the S.C„ H (horuontal force) 
•was enhanced about 1 aoy . The appearance of the trace 

suggests a very rapid ^liminary fall, but this is not 
ailear. immediately after the large rise a fall began 
in H, but the element remained above its normal 
value for about five hours. The disturbance follow- 
ing the S.C. was only moderate until nearly aoh. on 
May 13, when considerably larger movements ap- 
ared in H. Disturbance continued throughout 
ay 14, but there was a comparative lull between 
8h. and 1^. Subsequent, however, to i6h. dis- 
turbance became very active, and the night of 
May 14-15 was much more disturbed than the 
jprevious night. 

The most disturbed period, on the whtrfe, was 
from oh. to 8 h. on May is. During this time 
the D trace was off the sheet three times, but 
•only for a few minutes at a time, in the easterly 
■direction, and twice on the margin or off the sheet 
in the westerly direction. The range actually shown 
was 3® la'. In the course of an hour— 4h. asm. to 
sh. asm. on May 15 — movements occurred of at least 
108' E., 107' W., 94' E., and 9a' W. Few, If any, 
•of the larger D movements were absolutely uni- 
directional. The variations in the light intensity 
-along the curve showed that superposed on the larger 
movements were incessant short-period oscillations. 
The H trace was similarly oscillatory, but it was 
beyond the limits of registration in the direction of 
H, diminishing from about sh. to yih. on May 15; 
to the range shown, 6507, was doubtless much 
•exceeded. 

In vertical force the disturbance was considerable 
•on the night of May 13 between aih. 45m. and mid- 
night, but on the night of May isris it was enor- 
mously greater. Assuming the scale-value to be un- 
•changed since its last determination, the range 
reached 1^007. Between 3h. 53m. and 4h. lom. on 
May 15 there was a rise of 14007. A little later, in 
the course of twelve minutes, there were a fall and 
a rise each exceeding 9507. These and other large 
movements had shorter berlod oscillations superposed 
on them. The abnormally disturbed state of vertical 
force lasted from aah. on May 14 to 8h. on May ic. 
During most of this time the value was much 
de^ssed. 

Disturbance continued over the whole of Mav 15 
and 16 and until the early hours of May 17. There 
was a very hlghlv disturbra time on Mav 16 between 
ah. and loh. The H trace was off the sheet for 
(fully 1} hours between 8h. and loh. C. Chreb. 
Kew Observatory, Richmond, Surrey, 

May 17. 
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The RsimmUm Aet MMl.tfct Goat at Owinm 
PuhHeatiMis. 

May I direct attention, through the columns of 
Naiurk, to the serious position of scientific institu- 
tlons in this country in respect to the operation of 
the German Reparation (Recovery) Act, i^i? Under 
this Act, of the cost of goods imported from Germany, 
half is taken by the Government towards the German 
reparation indemnity. Of course, most objects of 
commerce iniponed from Germany can be made in 
this country, and perhaps the Act is partly designed 
to assist home industries. There are, however, certain 
(hemicdls which are not at present made with suffi- 
cient purity, but this can be corrected. 

The serious point is that there are German public.i- 
tions which in no circumstances can be conceived 
as likely to be published in this country. The ad- 
Vance of science necessitates the study of these publi- 
cations as soon as possible after issue. Booksellers 
and publisliers in Cerm-nny with whom 1 have com- 
municated h.ive informed me that they cannot afford 
to sell them at less than the published price. To pay the 
published price 1 have to send mv cheque for at tually 
twice the published price, viz. to pay lou per cent, 
extra. 

I am now informed bv the Board of Trade that a 
committee “have given consideration to the question 
of the exemption of German books and periodicals, but 
thev have not felt themselves able to make any special 
recommendation regarding German oublications. ” 
ITie matter seems to me to be serious, and one 
which might be profitably considered bv the scientific 
world and the societies representing it in this country. 

J. Stanlsy Gardivrr 
Zoological Deprtment, Cambridge, 

Moy la. 


Auroral Display. 

A DISPLAY of the aurora borealis was observed from 
Pontypridd Common between 9.40 and 9.55 G.M.T. 
on Friday evening, May 13, the sky being quite clear 
of clouds. 

The chief a|marance was a single band of light, 
varying from 5® to 15®^ In breadth, and reaching from 
a little below Kegulus, which appeared almost central 
in it, near the zenith, and thence to the horizon about 
cast by north, where the view was limited by a hill- 
top with .in altitude of about ic®. The band varied 
both in width and in intensity, the middle third of its 
length fading away and the ends alone remaining; 
then the middle grew bright again, the ends dis- 
appearing; then the full length reappeared and the 
whole faded away evenly. The band showed no 
colour and no flicker, only fairly rapid changes of 
intensity; its edges were undefined and its axis the 
most brilliant part. It was many times more bril- 
liant than the Milky Way, and mi^t be compared 
with the region of the sky round the moon as seen 
when the latter Is hidden by holding up the hand. 
At the beginning there was a parallel band of similar 
n;marancc a few degrees to the south of the eastern 
third of the main band, and at one time when the 
ends were disconnected they no longer appeared to 
be In the same straight line. A. E. L. Mitoson. 


The Ootoura uf Primram. 

Major Lstham's letter (NsriiRB, Mav 5, p. 301) 
oil the coloration of primroses has attract^ me, for 
, I have been studying the genus for several years. For 




3^0 


NATURE 


rM4« 19, X9ai 


u«e In my w(w I have accumulated a coneiderable 
c^lectlon of wiki varietica of Prttnula acaulu, aome 
of which have been kept merely for obaervation. whilat 
others have been used for experimental work in 
genetlca. in the course of which facta having some 
bearing on the colour problem have emerged. 

As was inevitable, I obtained the red-flowered fom 
of the primrose very early, and soon noted its 
occurrence in restrict^ areas. In Northumberland 
and Durham I know it from only two wild stations, 
one on the coal measures of North Durham, and the 
other in a ravine on the slopes of KUhc^ Law, at 
the head of West .Mlendale, in Northumberland. The 
lattoi is far above the levels of gardens, and neatly 
800 ft. above the range of Ihe cowslip, so that the 
possibility of hybridity is exduded. Nevertheless, all 
the plants bear red flowers. 

With the view of testing how the red colour was 
inherited, several plants were transfeired In spring, 
1915, from an elevation of above tcoo ft. to our garden 
only 30 ft. above sea-level. Although these plants 
produced red flowers in their first season, just as their 
relatives did in their mountain home, I made no 
crosses that year, intending to let the plants establish 
themselves. To mv omaeement, however, in 1916, 


when they flowered, their colour 
the normm primrose, and as long 
— until iqiS— only normally colour 


to most “bottom" fishmnen that worms will sur- 
vive for a considardale time on a hook ia such water* 
and it is conceivable that their ultimate death is due 
to a too free extdiange between the body-fluid and 
the surrounding water at the wounds made by the 
hook rather than to inability to breathe. 

1 walk warily in dealiim with zoological matters, 
but 1 may suggest that with the breathmg apparatus 
described the “moist surface” must, when under- 
ground, frequently or usually be In contact with other 
motst surfaces, so that the worm is, hi effect, partly 
immersed in water. The great advantage of breath- 
ing through the agency of a moist filtn^ as the worm 
does when above ground and as mammals do, is that 
the exchanges between air aji.d blood can take place 
very rapidly owing to the steep gradient of oxygen 
tension in the film. An animal normSlly living in 
water has to expend a great deal of energy in pump- 
ing water through its respiratory system in order to 
get enough oxygen to support life. Fish when in 
water very far from saturated with oxygen or 
saturated at a relatively high temperature are unable 
to get the water through their gills at a suflirient 
speed; in the latter case the temperature coefficient 
of vital activity is against them, as they live faster 
at higher temperatures. 

The oxygen dissolved in water is very small in 


On the other hand, plants brought from Kilhope Law 
to the Vicansge garden at Nin^anks (elevation just 
above 1000 ft.) showed no change whatever in flower 
colour. 

From the above It is clear that the altitudes at 
which the plants grow have something to do with the 
problem, and that the actual agency may be the 
average temperature is indicated by the failure of some 
rose-coloured varieties of Primula sinemU to develop 
their proper colour unless a ceitain temperature is 
attained. 

Further evidence, indicating that the some influence 
is at work, appears in the form of two other prim- 
roses in my p^rssion brought from a height ot 
laoo ft. in Upper Teesdale. These bear vellow fcwers 
much deeper in hue than usual, and, in addition, 
clothed with a dense vestiture of white hairs. As 
the cowslip ascends in Teesdale to the limestone of 
Haraood Dale (at 1600 ft.) hybridity is not exduded 
here, but against this is the fact that although I 
have examined hundreds of primrose-oowslip hybrids 
I have never encountered a plant in the least like 
these. 

The insect to which Major Latham refers as the 
“primrose sprite " is no doubt Bombyltus major, a 
fly often to be seen poised, with proboscis extended, 
over primroses in April, Aiding it in the svork of 
pollination, but carrying on their operations in a more 
or less illicit fashion, are the thrips, Tatrtiothrif^ 
primulaf, and larvse of the Ceometrid moth, Lorentia 
dtdymata. J. W. Hmiop Harrison. 

.\rm8trong College, 

Newcastle-upon-Tyne, May 7. 


KarUiwanm DroeMMi in Ih itWi w . 

The explanation suggested by Sir E. Ray Lankester 
(Naiurb, May la, p. 339) of the occurrence of dead 
earthworms in snriacc "puddles ’’ described by Mr. 
Friend had occurred to me, viz. that thw were 
drowned. As to the survival of such worms in cool, 
lieai, running water for some time, it is well known 
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part by weight in 100,000. The nxidisable matter 
In moderately contaminated water will consume about 
02 to 0-4 i^rt of oxygen in five days at iS** F. 
(Adeney's test). The consumption of oxygen would 
naturally be relatively rapid in the early stages. 
Rain-water is approximately saturated with oxygen, 
but the considerable mass of oxidisable matters In 
dead and rotting leaves might easily take up the 
dissolved oxygen much more rapidly than re-absorp- 
tion could talre place in a stagnant pool of appreciable 
depth. If so, the worms which might manage to 
keep going for a time in well-aerated water, although 
with difficulty, would die in water which did not 
continually provide a surface layer fully saturated with 
oxygen in contact with their skin. 

I hope to be able to make some quantitative inves- 
tigation of the matter. J. H. Coste. 

Teddington, May 13. 


The Phytteal Continuity of “SiMOO." 

In the “ space-mther ’’ discussion clarity is lost by 
a failure to distinguish between “container " and "con- 
tent," The relativist does not assert that there is 
no content. He is concerned with the geometry of 
the container; if this geometry assists the meta- 
physician or philosopher to a better understanding 
of the content, he Is satisfied. If the container is 
called the world-frame (a term free from the ambiguity 
of aether), the relotivist maintains that its geometry is 
four-dimensional and hyperbolic (seml-Euciidean) In 
character so long as the content is free from the 
influence of ener^. This m^ be a condition of 
absolute rest or n may not. When the content it 
disturbed and energy manifested, the world-frame 
geometry is altered, and the world-frame may then 
be better described as the world-fabric. 

F.inste!n relates the intensity of disturbance to the 
change in the geometry of the fabric with respect to 
that of the frame. He does not concern hhnself with 
the content of the frame, but only with that content 
of the fabric which manifests itself as free or bound 
energy. He leaves it to the metaphysician to deduce 
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tbat the content of the frame is the content of the 
fabric in absolute rest, or to make any other deduc* 
tion he logically can. He does not pretend to exptain 
what energy is or what it may beconw if reduced to 
absolute rest. He does not assert that there is no 
absolute rest, but that it escapes his and all ex- 
perience. John G. McHardv, 

Commdr. R.N. (Retired). 

16 Ebury Street, S.W.i, Mav 6 


Tht P roJi wt Ien of MetaNlo Zine. 

In the issue of Naturk for .\pril ah I observe under 
“Notes ” (p. 379) a reference to the small volume on 
zinc recently issued 1 ^ the Imptrial Mineral Resource!. 
Bureau. In this reference it is pointed out that the 
figures relative to the production of metallic zinc m the 
United Kingdom for 1913 do not harmonise with the 
figures of production and imports of zinc.ore Natur- 
afiy so, for there are other factors involved in the 
production of metallic zinc in any given year. The 
output of metallic zinc is not necessarily detivid 
entirely from the ores, produced at home or imported 
in that particular year ; the part played by 
" secondary ’* production — that is, metal obtained from 
hard zinc — is of importance in this connection. 

As regards the use of the expression “long ton,” to 
which the writer of the note objects, picferring the 
words “statute ton,” it has been made abundantlj 
clear in the prefaces to the Bureau’s publications that 
“the wei^ts are expressed in long tons — that is to 
say, the British statute ton of 3340 lb.” The ton 
of 33M lb., though the “statute” ton in the United 
Klngaom, is not necessarilv the "statute” ton in 
other countrlee. The expression “ long ton ” has nut 
onlv the advantage of concii^ness, but it is also well 
un^rstood throughout the mining and metallurgical 
world. 

R A. S. RpouAiNr, 
Chainhan of the Imperial Minetal 
Resources Bureau 

3 Ouecn Anne’s Gate Buildings, 

Westminster, London, S.W.i. 

May 4. 


Sir Richard Rkomayne puts forward two explana- 
tions to account for the discrepan^ in the statistics 
published by the Imperial Mineral Resources Bureau. 
The first of these, namely, that stocks of 01 e may be 
carried over from year to year, is, in view of the rela- 
tively small differences from year to year, inadequate 
to account for the great dlscrepani^ noted. The 
second is, in fact, the true explanation. Secondary 
zinc accounts for about onedialt of the so-called zinc 
output of the country, and thus seriously affects the 
statistics. The Writer or the Note 


TN ThMry of Vkhm. 

Prof. Joly’s papers on vision are very inieresting 
He adi^ts the visual purple as the visual substance, 
but there is no evidence that the rods are percipient 
eiements. The view that they are percipient elemcnt> 
is based on errors, as, for instance, that certain 
animals — the tortoise is the most quoted— possess onl\ 
cones : that the perifdiery of the retina is colour-blind , 
and that the Puricinje phenomenon is not found wltli 
the fovea. The tortoise has the rods and cones as 
definitely marked and distinct from each other as in 
m«n. Has any reader seen a retina In which there 
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are only rods or only cones in aity animal? The 
pei^ery of the retina is not cc^ur-blind. Red of 
sufficient luminosity can be seen to the extreme 
periphery. The Purkinje phenomenon is found with 
the fovea, and is a photochemical phenomenon. It is 
very improbable that the rods are percipient dements. 
An elaborate nervous mechanism is required to regu- 
late the sensitiveness of the photochemical film, and 
this appears to bo the function of the rods. 

The stimulus in vision is undoubtedly liquid, as 
shown by the movement of positive after-images. 

The decomposition of the visual purple stimulates 
the ends of the cones. The ends of the cones consist 
of a series of discs varying in diameter. 



A New Britfsh Und Ptanarian. 

Mr Morison’s discovi-iy of the interesting 
plannrian worm {Rhynchodeniwi Scharffi) in a garden 
at Chiswick, as described in Prof. Dendy’s letter in 
Nature of May J (p. 298), shows that this species has 
a wider range than was at first anticipated As Prof. 
Dendy states, it was first discovered in a Dublin 
garden in 1894, since that date it has turned up in 
the Royal Botanic Gardens at Glasnevin, Dublin. 1 
thought it had probably been introduce into both 
localities, but that nevertheless it was indigenous to 
Ireland. 

It seemed to me most likely to have been brought 
from the country with a load of turf This view was 
confirmed when, in April, 1901, 1 found several speci- 
mens of this planarian worm in the open country 
under a fallen tree.trunk near Ballymote, Co. Sligo 
(see Imh Naturalist, vol. x., 1901, p. 133). 

R. F. Scharff. 


National Museum, Dublin, Mav tz 


Ontting Saotiom of Ootteii Hairt. 

In our laboratoiy we have now, for some months, 
utilised Mr. H. J. Denham’s plan for celloidin-paraffin 
embedding of the cotton hairs, on the lines of 
Kultsehitzkv’s and other processes (Worden : “The 
Nitio-ceilulosc Industry,” p. 805). described in Nature 
of Mav 5, p 3 n 0 i which Mr. Denham kindly com- 
municatiM to us when he first suggested it, and we 
have found It most satisfactory. We immerse the 
hairs in dilute cclloidin, which is then boiled down 
to a syrup (Gilson’s process); the hairs are next 
transferred to paraffin-rhloroform, and thence to 60® C. 
paraffin (Ide’s process); this makes a veiy rapid 
technique, cut sections being available within two 
houi s We have also tried the method of Wlllosvs and 
\lexandei, but find it c> tologically inferior to this 
celloidin-paraffin technique, which gives us esoellent 
sections at 25/1 setting on a r«‘ite sliding microtome, 
with .occidental sections even thinner. 

W. Lawrfnce Balls. 

H. A. Hancock. 

E^rimental Department, 

'The Fine Cotton Spinners’ and 
Doublers’ Assodation, Ltd , 

M.onchestcr, May 13. 
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In the review of the “ Dictionary of British Scientific 
Instruments ” published in Nature of May 13, p. 334, 
It is stated that tjut British Optical Instrument Manu. 
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facturert’ Anociation which hat ittued the dieUotiary, 
ia one of the induttriat attociabona workmi; in con> 
nection with the D^rtment of Scientific and Indus 
trid Research ’ Will you Mraut me to correct a slight 
ntttundenitanding here? llte British Optical Instru 
ment Manufacturers Assocution it a trade assoda 

a and IS independent of the Department of Sden 
and Industrial Research The industrial researdi 
aasodation formed under the scheme of the Privj 
Council for the promotion of scientific and industnai 
msearch is the BriUsh Scientific Instrument Research 
AlHKIciation Most of the leading British manufac 

K of scientific nstruments arc members of both 
tions but the credit of publishing the dictionary 
rsferred to is due wholly to the British Optical Instru 
ment Manufacturers Association 

J W WlLUAUSON 

Secretary British Scientific Instrument 
Research Association 
36 Russell Square W C i May 13 


Pmtu r t- ku igmg Wr» 

I SHOULD be glad to know the best kind of wire and 
the best form in which to use it for hanging pictures 
etc on walls 

Some ten years or so ago I vis advised to use 
twisted brass wue of five stra ids which was then 
immensely strong with 1 bnaking strain of probabh 
more than too lo but it has become so rotten as to 
break under a weight of a pound or two This wire 
has been in use m a very d^ room with electric h^t 
only My own experience has proved that plain copper 
wire in one strand has lasted three times as long is 
the twrlsted brass wu« though bearing far heavier 
wei^ts Before the war a wirt consisting of n 
steel can with some other wire braided over it wa< 
recommended but it is soon affected by rust and 
appears to be much stronger than it really is 

R B Mass on 

Surrey I odge 160 Denmark H 11 S E 5 
May 13 


The Ose i M T ai i es ef Bombus m the Indtaui Ptahw 

As it IS generally agreed among natiu-alists that 
the genus Bombus— the bumble bees of Europe — 
Is m India entirely confined to the hills and never 
descends below 3000 ft I write to record its occur 
rence in the plains 

Nearlv three years ago when my entomological 
knowleoge was ^t in a rudimentary state I remem 
ber occasionally seeing a bee which 1 considered a 
species of Bombus at Sukna situated at the base of 
the hills of the easto^ Himalayas Ihe few friends 
to whom I mentioned the incident generally politely 
turned the conversation aside but the actual capture 
a few days ago in Calcutta of two epecunens of 
Bombus tumcatus seems to mdicate that my first 
observation was probably correct and that bumble 
bees do (very rarely m course) occur in the Indian 
plains ui the cold season Cedric Do^ER 

Indian Museum Calcutta December a8 


In books on mgtbematica and physics where vector 
analysts Is used It is customary to use clarendon or 
thidc letter type to distinguish vector from scalar 
quantities This practice has among others the dis> 
advantages that it reduces the number of symbols 
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available for other purposes, and » imposmUc to r»> 
produce in manuscript 

It IS justified only by the fact that it prevento cotw 
fusion betsveen the two typM of quantities and the 
consequent application of algebraic operations to 
vector qiumbties and vut versa 

Another means of reaching the same results without 
the above disadvantages would be to replace the 
symbols + - and « by new symbols In vector 
anslysis This would be of itself sufficient to dif 
ferentiate vector from algebraic symbols and would 
be more logical ai> the symbols stand for quite 
different ideas in the two systems of analysis 

R H NtSBET 

Kut March 36 


Yeungs Interference Experiment 

1 MAX E read w ith considerable mterest Dr Houstoun e 
Utter on A inj, s experiment in Naiurp of Apnl 38 
p 268 ml I big to stite that we have been using 
the bpectrometer Ik some time in the University 
College of Stienre Calcutta For making the double 
slit a rectangular slit about 3 cm xs mm is cut 
1 1 piece of catiboard Two Gillette raxor blades 
ire placed on two sides of this slit by small pieces ot 
WON At the centre a fine cocoon fibre or preferably a 
spider thresd forms a double slit Bv mounting the 
cardboard on the pr sm tsble the fr nges are easily 
seen md as the rotation ot the table alters the width 
of the silt the change in the nature of the fringes can 
be easily examined P N Ghosh 

9“ Fuiborough Road S W 10 
May 9 


Tim Origin sf "OlwniiHg at 11° sn Omry 


p 268) Why do makers of dairy thermometers mark 
their thermometers 63° F as churning tempera 
ture interests us as thermometer makvs who are 
frequently asked to supply floating dairy thermo- 
meters to a particular ^ttern In many cases die 
customer decides the pattern and we are prepared to 
satisfy our customers requuremenU We make and 
sell a large number of dairy thermometers not marked 
at any particular temperature for churning and we 
idvise this pattern as we are told by dairy experts 
that nny temperature between 45“ and 62^ F may 
be required according to conditions It appears that 
no definite temperature can be fixed therefore to 
mark 56° F as a fixed point for churning would be 
equally in error A C Cossoa and Son 

\ccoson Works Vale Road London N 4 
May 9 


Organitffl m rant 

In lefirence to Prof Coles suggestion (Nature 
Mav 13 p 333) the possibility of the organism being 
a radiolinan was considered long ago and rejected 
The consensus of opinion is now m favoir of its 
being a beetle Under higher powers the clarate and 
mensmatic antennss are very conspicuous There is 
no micro-slide of the fossil the photographs are 
taken direct from the fluit-surface Spraal photo- 
graphs of the organism s separate parts are now 
being prepared under more favourable conditions and 
will be available diortly C Cards WtuON 

Mav 13 



May 19, 19a I J 


NATURE 


, 3 ^ 


Direction-finding: Wireless and Marine NaTig:ation. 

By J. T. BsMMBrr. 


uu of wirelebS telegraphy for direction- 
-L finding purposes, which came into vogue 
in the Navy during the war, seems likely to 
remain as a permanent auxiliary to sea naviga- 
tion. France, the United States, and Canada 
have each adopted the system, and it is under- 
stood that Germany is maintaining some of the 
stations which she erected for war purposes, 
although definite information on the subject is 
lacking. So far as Great Britain is concerned, 
the Admiralty has established direction-finding 
wireless stations at the Lizard and at Carnsore 
Point ; and it is also continuing for the present the 
stations at Berwick and Flamboroug:h. Although 
a nominal fee of only five shillings is charged for 
giving a ^essel a bearing by wireless, our mer- 
chant service does not appear so ready to take 
advantt^e of this assistance as it was anticipated 
it would be. This attitude of indifference is prob- 
ably due to the value of the system not being 
understood sufficiently. Nevertheless, direction- 
finding wireless has proved of great help to the 
seaman on many occasions, and, beyond all doubt, 
will grow in favour as the mercantile marine be- 
comes more familiar with its ivorking. 

The principal use of the system is to enable 
the bearing of a vessel in open waters, or when 
approaching pilotage waters, to be determined 
from one or more fixed points by intersection. 
All bearings thus obtained are the Great Circle 
bearings at the place of observation, which may 
be on shore or aboard ship, according to the 
method employed. If proper care be exercised, 
the average of error will be very small — less than 
one degree. Experience has shown that day read- 
ings over water are always trustworthy, and. 
unless high land is close to the vessel, day read- 
ings over land are approximately accurate. Night 
readings over water are approximately correct at 
short ranges of about one hundred miles; but 
night readings over land and over long distances 
are liable to error. Sunrise and sunset times 
should both be avoided, as bearings then obtained 
by wireless cannot be relied upon for accuracy. 

There are at least three methods of using 
directional wireless to give ships their bearings 
and position. One requires no special apparatus 
in the ship, the others do. In the case of the first- 
mentioned, any vessel fitted with wireless tele- 
graphy can call up a'^shore station and ask for 
a bearing. The station signals back that it is 
ready to give the bearing ; then the vessel makes 
her call sign continuousW for a short period, 
dpring which time the shore station ascertains 
the bearing by means of its direction-finder, or 
radiogoniometer, and then transmits to the vessel 
her true bearing with the time at which it was 
observed. Responsibility for accuracy rests, in 
this instance, upon the stationj If the vessel 
requires simultaneous bearings mm two stations 
in order to obtain her. position, she caUs up the 
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controlhng station of the shore group and statei 
her need. Both stations then determine simul- 
taneously by their direction-finders the respective 
bearings of the vessel; the controlling station 
collects both bearings, and either transmits them 
to the vessel, with the time at which they were 
determined, or, if equipped with the necessary 
instruments for the purpose, the station fixes ^ 
position of the vessel as obtained from the besir< 
mgs and sends the information to the vessel. 
The main disadvantage of this method is that 
only one ship at a time is able to call up a 
station. If more than one tried to do so, “jam- 
ming” might result. Further, the distance over 
which tarings can be obtained is limited to one 
well within the maximum range of the ship’s 
installation. If the bearing only is transmitted. 



the ship must be furnished with special chart* 
or special tables of correction, as the bearing 
obtained are the Great Circle bearings at the 
shore station. 

As to the station itself, it must have a direction- 
finding plant, aS well as an ordinary wireless 
transmitting installation. The plant consists of 
wireless direction-finder set, tuning apparatus, re- 
ceiving and amplifying set with accumulator bat- 
teries, dry batteries, etc., and a small power plant 
for charging purposes. Where two or more 
stations are grouped together for co-ordinate 
direction-finding work, the controlling one may 
be equipped with wireless transmitting apparatus, 
the others with direction-finding apparatus only, 
and be connected with the master station by 
telegraph or land telephone. Any ordinary shore 
transmitting statiop u suitable for undertaking 
Qommunicatibn with ships requiring bearings, so* 
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that, as an alternative, two or more direction 
finduie stauons of a group covering a certain area 
may be equipped with receiving gear only, and 
an ordinary separate transmitting and receiving 
atation may undertake the controlbng duty A 
station mav be self-contained In suw case the 
aerials for the direction finding receiver and for 
the transmitter must be spaced a short distance 
apart, whilst the receiving and the transmitting 

r ratus must be housed in separate buildings, 
whole of the recemng being done on die 
direction finding receiving apparatus, and the 
transmitting apparatus being operated electncahy 
from the direction finding room 

A ship equipped with directional wireless ap 
paratus can obtain bearings from anv known 
ordinary wireless telegraphy shore station, but 
it IS pr^erable that certain ot these statuins should 
be detailed to transmit simultaneously or sue 



cessively, signals on given wave lengths at 
defimte tunes during each hour This is known 
as the Beacon Station method Only vessels 
fitted with direction finding apparatus are able to 
use It The apparatus comprises a twm direction 
findmg aenal system consisting of either 

suspended fixed wires or large rigid frames to 
gether with wireless direction finder tuning ap 

C ratus, and receiving and amplifying gear, with 
tteries and charging plant A cabinet for the 
apparatus and operator and telephone or burner 
communication with the ship’s steering position, 
are also necessary Such an installation costs 
about 300I qpart from the expense of fit 
ting it Anv number of ships can obtain i 

bearings, or fix their position at the same time I 
from the same station by this method and are 
able to do that over much longer ranges than is 
the case with the method first described As | 
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however, ships usmg their own duecUon-finding 
sets are responsible for the accuracy of the beig- 
ings obtain^ by them, their staffs require some 
technical skill in the work, and it is necessary that 
the instruments should be calibrated and checked 
occasionally 

In the third method a rotating ^directional 
wireless beam having a fixed angular velo- 
city IS transmitted by a specially fitted fixed 
transmitting station The rotating beam has a 
sharply defined zero direction whidi passes 
through North and South at given tunes Know- 
mg the angular velocity of the beam, and by 
observing the tune interval between the given 
times at which the zero passes through North 
and South and the time at which the zero signals 
are received in the ship the bearmg of the station 
can be determined 

In order to ensure that the watches in the trans- 
mitting station and the receiving 
ship are synchronised, the sta- 
tion transmits a tuning signal 
before commencing the rotating 
beam To use this method, x 
ship must carry on her bridge a 
special watch, the face of which 
IS marked in degrees, the scale 
corresponding to the angular 
velocity of the rotating beam 
If this watch IS started at the 
moment indicated b^ the timing 
signal, the bearing in degrees of 
the ship from the station can be 
noted from the watch at the 
moment when zero signals are 
received and this bearing can be 
checked With subsequent zeros 
During the w ir Germany had 
three stations working by this 
method, but Grent Britain has 
none 

Aboard ship the simplest form 
of direction finding apparatus is 
a single loop aenal rotated round 
its vertical axis through a hoii 
rental sc ile 1 o increase the current through thf» 
loop. It IS usual to tune the loop with a condenser to 
the wave-lengths required to be received, and 
instead of a single loop a frame fitted with a multi- 
turn loop may be used In the Belhm-Tosi system 
in place of a rotating loop aeriil two fixed loop 
aerials are employe^ these being connected to 
an instrument known as the radiomniometer or 
direction finder transformer Inside the latter is 
a small revolving coil attached to a pointer 
moving over a scale by which the direction of the 
signals can be determined Since, however the 
receptive powers of a comparativelv small loop 
aenal. sues as can be emptied in direction find 
ing aboard ship, are very much inferior to those 
of the ordinary type of ship or shore station 
earthed aenal, a signal amplifying apparatus em 
ploying several vacuum valves is an essential 
feature of the direction finding receiver 
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Cloud 

By Caft. C. 

T^’DST writers oa clouds put forward their 
ITx own system of classification, much to the 
confusion of the subject; Mr. G. A. Qarke is 



■Laalleakir cine^amatiM It (anatt. From “Qaada 

therefore to be congratulated on adhering to the 
international classification in his recentlpr pub- 
lished book. He says that even to divide the 
recognised types into sub-types 
makes the classification unwieldy, 
and is open to the objection that, 

“ particularly in the case of the 
cirrus . . . one sub-type may be 
transformed into another and 
then perhaps return to its origi- 
nal form all within the space of 
a few minutes.” He even sug- 
gests that any change should 
rather be in the direction of 
further simplification. In chap. li. 
the international classification _ is 
given In full, so that for English 
readers Mr. Clarke’s book may 
well supersede the Cloud Atlas, 
for the former contfijps all the 
essentials to be found m the text 
of the latter, and the Illustrations 
cannot for a moment be com- 
pared. Where the atlas gives a 
few illustrations, some very Indif- 
ferent, of each type, Mr. Clarke 
gives numerous examples that 
for variety, wealth of detail, and 
excdlenoe of production easily 
surpass previous inures. » , 

There are many plates of drrus and cirro- 


Formi.* 

J. P. Cavb. 

cumulus, some giving details of structure, 
and Mine whole skyscapes of these the most 
I _r pf clouds. Very 

poticeable is the plate of drro- 
stratus, ” a thin whitish sheet ot 
douds,” and therefore vety 
difficult to depict satisfactorily. 
Mr. Clarke has carefully studied 
lenticular clouds and gives many 
examples, while in the text will 
be found a discussion of these 
extremely interesting and hither- 
to rather neglected forms of 
cloud; an example, perhaps the 
most striking photograph in the 
. book, shows such a cloud with 
its front edge lit up by the setting 
sun, while part of its under 
surface, also in sunshine, is 
broken up by a double set of 
ripple marks (Fig. i). There is 
no doubt that the cloud sheets 
have been rendered by Mr. 
Clarke better than has been done 
in any previous publication; but 
some of the photographs of 
cumulus leave something to be 
desired, chiefly owing to the use 
of a lens cf too narrow au angle 
for the size of the clouds; pictures of cumulus 
gain in effect if the main cloud does not fill up 
the whole of the picture. Ihc must remarkable 



By O, A. Ctertn. Pp. «*l 
_ _ ui., is».) »«*• Ml. 
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plate io the whole book from a photographer's 
point of view Is that which shows a rainbow on 
{he shower from the base of a cumulo-nimbus 
I cloud (Pig, a); to show a rainbow, three super- 
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nwMTvy bows, « secondary bow, and the lifter 
apace inside the primary bow requires a photo* 
graphic technique of a high order. It is with 
regret that we miss a chapter on cloud photo- 
graphy from the hand of such a master. Every- 
one has a slightly different technique, but Mr. 
Clarke unfortunately gives no hint 01 his own 
methods. The series of plates ends with some 
line photographs taken by Capt. C. K. M. 
Douglas from an aeroplane. 

There are also severe coloured plates and draw- 
ings: the frontispiece b a delightful coloured 
sketim of a beam of a searchlight reveahng two 
layers of fine condensation before striking the 
main cloud sheet ; it vividly recaUs a phenomenon 
which must have been noticed by many meteor- 
ologists during the war. Another very beautiful 
(date shows a halo, sun pillar, mock sun ring, 


and two arcs ai contact The four sketches show- 
ing stages in the history of a line i^uall cloud 
are interestiog as diagrams, but as pk^res they 
make the clouds look too solid. 

If more notice has been taken of the plates than 
of the text, it b because they form {he most 
striking part of the book; but the text contains 
much interesting^ matter. Cloud forms are de- 
scribed, and use is made of recent researches into 
upper-air temperatures in explaining cloud pheno- 
mena. There are chapters on cloud dbtribution, 
and the assodation of cloud forms with weather 
types. Mr. Clarke has produced a standard book 
on cloud forms, not only for the meteorologbt, 
but also for the general reader, who will surely 
find it an incentive to a further study of the 
weather. Author and publishers are to be con- 
gratulated on the excellence of the work. 


UnveiliJig the Senuul Shrines. 

Bv Arthur Silva Whits. 


T he story of Mrs. Rosita Forbes’s journey to 
the oasb of Kufra, situated in the heart 
of the Libyan Desert, constitutes the “something 
new out of Africa ” of which few vestiges remain 
to be revealed. The three instalments recently 
published by the Times, under the title of “ Secrets 
of the Sahara,” contained the latest, and in some 
respects the only, information from a locality in 
the Libyan Desert unexplored since the vbit of 
Gerhard Rohlfs in 1879. 

Rohlfs made two attempts to reach Kufra. On 
the first he was turned back (although travelling 
under the protection of a firman ah A the Sultan 
of Turkey) from Aujila and Jalo because the 
Mojabra (sUve traders) refused to give him a 
guide without Senussi’s consent; and on the 
second attempt, when he succeeded in reaching 
Kufra, he was made captive and barely escaped 
with his life. Where Gerhard Rohlfs failed, and 
found no European successor for forty years, 
Mrs. Forbes has succeeded ; but, it is to be noted, 
the reason for this remarkable achievement is to 
some extent explained by the total change of 
drcumstances. In the interval between the two 
adventures, the Great War has resulted in the 
military conquests of France and Britain in that 
rcgfon of Africa and in the overthrow of the 
Senuss! domination. Moreover, Mrs. Forbes had 
the supreme advantage of entering Libya at 
the psychological moment of complete accord (the 
ratification of a treaty) between Italy and the 
Grand Master of the Senussi Confraternity, whose 
personal support die obtained, and of travelling, 
not as a European, but as a Moslem in the in- 
terests of Islam — that is to say, practically as a 
Moslem convert or Senussi propagandist, since 
the Senussi commonly employ women in that, 
capadty- That Mrs. ForbM could have kept up 
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this disguise through all the vicissitudes of 
travel and the dangers encountered is m itself 
one of the stories out of Africa which deserve to 
be remembered. 

Mrs. Forbes, accompanied by Ahmed Bey 
Hassanein, an Egyptian (son of Sheikh Mahamed 
Hassanein el Bulaki, a professor at El Azhar 
University), started from Benghazi, the maritime 
terminus of the ancient trans-Saharan caravan 
route, and rode eighty miles south to Jedabia, 
where the desert journey b^an. Here she was 
hospitably received by Sidi Rida (brother of Sidi 
Idnss, the Sheikh es-Senussi or Grand Master), 
who made himself responsible for her caravan. 
But the usual delays, leading to divided counsels 
among the Senussi brethren (Khuan), necessitated 
a midnight flight in Bedwin disguise without a 
guide. After wandering round Jedabia for three 
hours, the fugitives found themselves only one 
mile away in the open desert when day dawned. 
Riding south for two days, accompanied by two 
trusts Senussi, they were joined by two black 
soldiers unprovided with rations The party, 
numbering six, were saved from starvation by 
meeting with a Mojabra caravan, and together 
they travelled by short stages to the oasis of 
Aujila. Here they were caught up by the caravan 
prepared by Sidi Rida, who sent also a letter of 
introduction to the Kaimakam at Jalo, near by, 
the gate of the Libyan Desert. 

The caravan, now fully organised, comprised 
eighteen camels, pine black servants, two slave- 
girls, a guide (Abdulla el Zawia), three Bedwin, 
Ahmed Bey Hassanein, and Sitt Khadija — *‘a 
Moslem of half English, half E^^tian blood’*— 
otherwise Mrs. Rosita Forbes. For so large a 
party eighteen camels were far from adequate, 
especially as theae were in bad cenditimi, for a 
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settlements for so-called slaves, and built cistcmt 



The first stretch across the desert, from BIr 
Battifal to- the oasis of Taiserbo (which was 
passed unheeded), with no wells on the route, 
was accomplished with ever-increasing difficulties, 
owing apparently to the failure of &e guide to 
pick up his landmarks and the consequent delays. 
It took nine days to reach El Harrash, where 
water was found, and two days more to reach 
Buzeima. Here, after the fatigues and sufferings 
of the march, a halt of three nights was called 
to rest the caravan. Four days onwards, pass- 
ing throupfh a region of sand-dunes, they came 
to Hawar^ on the outskirts of Kufra oasis. Taj, 
the objective of their pilgrimage, lay more than 
twelve miles further south. 

Intrigues and plots had to be faced and over- 
come twfore the guests of the Sheikh es-Senussi 
were allowed to continue their journey; and no 
wonder I Indeed, there must be a sharper cleav- 
age than ever ^fore between the more rigid 
Senussi of the banished Grand Master, Sayed 
Ahmed, who was answerable for the war against 
Egypt and the Nosrani (Christians), and the post- 
war adherents of the ruling Sheikh, Idriss, who, 
according to the doctrine of their Order, must be 
regarded as a renegade Senussi. In the precincts 
of the sacred city, Taj, our suspect travellers 
were on dangerous ground. 

The Kaimakam of Taj, Sidi Saleh el Baskeri, 
after due inspection of their credentials, received 
the travellers well, and lodged Mrs. Forbes in 
the house of Sidi Idriss. In the home of the 
Sheikh es-Senussi this courageous young English- 
woman "lived the life,” as she says, "of a veiled 
Arab woman of Taj for nine days, and visited 
the holy Kubba of Sidi el Mahdi," the son and 
successor of the founder of the confraternity. Of 
course, she was under suspicion, and fifteen tribal 
Sheikhs offered objection to her wandering 
abroad, since such a privilege is unknown to 
Arab women and the women of Taj, Neverthe- 
less. a flying visit under the official auspices of 
the Kaimakam (presumably the Turkish Resident) 
was made to the west, a ride of seventeen hours, 
providing some interesting sight-seeing of which 
we may hope to hear later. 

When the time came for her departure from 
Taj, Mrs. Forbes decided "to attempt to open 
up a new route to the north, hoping to facilitate 
future trade with Egypfc^' The route she selected 
and afterwards followed appears, however, to 
have been one of the direct routes (Kufra to 
Jarabub, Kufra to Siwa, and Kufra to Khargeh) 
reported to have been opened up bv the Senussi, 
after their settlement at Talo and Jof. These 
routes, as also that from Slwa to Farafra oasis, 
were at one time kept open for the use of all 
followers of the Prophet, so that even ainc'le 
travellers might use them aud find refuge at the 
«td of each day’s march— at lealt,* that was the 
boaat of the Senussi, who undoubtedly did make 
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along some new routes in the Sahara. Appar- 
ently, then, the direct route between Kufra 
and Jarabub, selected by Mrs. Forbes, fell 
into disuse (if used only by the Seppssi 
family) in consequence of the absence of 
Sheil^ el Senussi at the seat of war. That 
is my conjecture. 

The homeward journey, staiting from Hawari, 
was begun on January 25, 1921. Previously, 
Mrs. I'orbes had sent back the soldier slaves and 
others to Jalo and Jedabia, and her new caravan 
for this hazardous journey to Jarabub comprised 
only nine camels. Besides herself and Ahmed 
Bey Hassanein, the party consisted of Yusuf, a 
Zawia student named Amar, and the guide Sulei- 
man, an oldish man with defective eyesight. 
Zakar, a well that had not been used for four 
years, and, therefore, had to be cleared, was 
reached in four days; and from that spot onwards 
no well or cistern was available during the twelve 
days’ march through the arid desert to the out- 
lying parts of Jarabub. They carried twelve skins 
of water, dates for the camels, fuel, but no tents. 
Marching for thirteen hours dail^, averaging 
thirty mHes a day — presumably at night, to make 
such good progress — they endured great hard- 
ship on a simple and scanty diet. Sand-dunes both 
at the beginning and at the end of their journey 
were encountered. On the eleventh day from 
Zakar they entered broken country beyond the 
dunes, and stumbled upon Bir Salama (PTarfaja), 
on the Jalo-Jarabub caravan route. Thence to 
Jarabub was but a day’s march. 

At Jarabub — the Mecca of the Senussi — which 
never before had been entered by a European, 
Mrs. FoVbes was lodged inside the Zawia in a 
house belonging to the Khuan (brethren), and 
she was even permitted to kiss the tomb of 
the sainted founder and to visit the University 
quarter. 

On February 13 the journey was resumed, and, 
with four camels and a guide, Mrs. Forbes came 
joyfully to Siwa under the escort of a Camel 
Corps patrol sent out to meet her. Thence, after 
a cordial reception from the officers at Siwa, shp 
motored (new style) across the desert for 430 miles 
to Alexandria. 

This bare recital of Mrs. Forbes’s remarkable 
journey raises in the mind of one who knows 
something of the country and of the Senussi con- 
fraternity profound admiration for the woman 
who accomplished it; and further details of her 
experiences will be eagerly awaited. The in- 
formation she brings from Kufra and Jarabub, in 
particular, wiil^ appeal to geographers, who will 
not be too critical as to her revision of the map- 
unless other instruments than a magnetic com- 
pass were used by her. In addition, any informa- 
tion about the Senussi sect will prove of the- 
highest interest, in view of the fundamental* 
changes in their doctrine and policy superinductMl 
by their defeat in the held under Turko-Germap. 
leadership. 
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ObituAry. 

Prof. H. W* G. vor WALonm. In iSy* Watdeyer for the flnt tiiae wr» ghwo 

't'HE years of the war were disastrous to char^ of a department oi aaato^i it wm r 

A German anatomy, the deaths of men like position of quite exceptional difficulty and deUcaqy 

G a vp p and Brodmann, Batachli and Edinger, to the new school which the Prussians built up in 

to mention only four, leaving gaps which have Strassburg after wresting it from the Fren^ 

not been filled. But on January 33 of this year Here Waldeyer displayed his remarkable abilities 

the Nestor of German anatomy, Geheimrath Hein- as a tartful administrator and ^ce-m^er. & 

rich WUhelm Gottfried von Waldeyer-Hartx, died successful was he in this formidable task that in 

in the eighty-fifth year of his age, a month 1883, when the Prussian Government had another 

after Austria had lost one of her leading difficult problem to solve, to find a -uccessor to 

anatomists. Prof. Holl, of Gratx. Waldeyer the senile Reichert in Berlin, Waldeyer was 
was a man of genial and commanding per- appointed, although Koelliker, Gegenbaur, 1^ 
sonality, who, from the time he became pro- His were semor to him and had a greater prestige 
feasor of anatomy in Berlin in 1883, had as anatomists. Waldeyer had a very difficult task 
been the recognised leader of German to reduce to order the chaos bequeathed to him 
anatomists and biologists, and theb spokesman by Reichert; but he set to work to buUd up a 

at home and abroad. Even in his old age he was great institute, not merely of gross anatomy, but 

tireless in his attendance at congresses and scien- also of histology and embryology. Five years 

tiflc meetings, and undertook long journeys to all later he was able to secure the establishment of 

parts of Europe and poured forth fluent orations a second professorship of anatomy, to which O. 

in sonorous and easy periods. But, apart from Hertwig was appointed, to relieve Waldeyer of 

his gifts as an orator and congressman, Waldeyer part of the work in histology and the whole of 

had an exceptionaUy wide knowledge of anatomy, embryology. Waldeyer relinquished his position 

histology, embryology, pathological anatomy, and only about three years ago. In Berlin he came to 

anthropology, in each of which he was r^arded be regarded as the fatoer of German anthroj^logy 

as an expert who could speak from a personal after the death of Virchow. He sucrteded Max 

acquaintance with the farts- Schultxe as editor of the Archtv fur mtkro- 

Born on October z, 1836, Waldeyer did not scopischu Amtomie; after His 's death he became 

proceed to his doctorate until 1861, when he sub- «lftor of the anatomi^ part rf ^e Anhw fur 

mitfed to the Faculty in Berlin a dissertation " De Anatomie und PhystologU. airf after- Virchow a 

davicul® articulis et functlone" ; for when he death editor of the /ohrsffcsncfcf /*- dte gesomfs 

entered the University of Gflttingen he devoted Medmn. He also succeed Du Bois-Reymond 

himself to pure science, and then, from 1856 to tl>* secretary of the Berlin Acadjmy of 
Z858, to physiology and pathological anatomy, lienees, and was made a member of the Prussian 
But during those years he came under the Herrenhaus. 

influence of the great Gflttingeo anatomist Henle, In »P«te of this overwhelming programme of 
who was responsible for giving Waldeyer an aim disturbing engagements, and his ubiquitous pres- 
In life and the inspiration to follow it The next ence and active particiMtion b congresses at 

three years he spent as assistant to the anatomist home and abroad, Waldeyer continued his work 

Budge; then as an assistant for two years in the of original investigation, and published an un- 

physTological institute at Kftnigsberg, and for broken stream of memoirs ranging over the whole 

another year in a similar position under R. Heiden- of anatomy, histology, embryology, and anthro- 

hain at Bresbu, where in z86s he was made pology. Almost every domain of anatomy that he 

extraordinary professor of pathological anatomy, invaded, whether it was the structure of fibrous 

and two years later an ordinary professor of the tissue or bone, the development of teeth, the 

same subject. He held this position until 1873, morphology of the reproductive organs, the com- 

and so great was the reputation he established parative anatomy of hair, or the interpretation of 

as. a pathologist that fifteen years after he had the central nervous system, he reduced to order, 

given up pathological for normal anatomy he was left fotw darifying conception, and as a rule 

called to the bedside of the Emperor Frederick some new term, to clear awny difficulties Of intet- 

at San Remo as an impartial witness to settle the pretation. His work is so voluminous and many- 

dlsnute which had arisen between the surgeons, sMed that it Is impossible to review it concisely. 

British and German, as to the nature of the hl« well-known efforts to dear up confusion 

Ihryngeal growth from which the penultimate on the subject of karyokbesls, and his attempt ta 

Kaiser was suffering. During the tong tenure of fo dissipate the chaos of interpretation of 

his chair of pathology Waldeyer did not neglect nervous structure by inventing tile term neuront 

Ijis chief bterest, normal vnatomy and em^o- (Greek rripor— German NeurOOp-aftgIfes neurone), 

Jpgy; for during this period he wrote his famous are typical of Waldeyer’s mdtisr. If he was not 

work "Ueber Eierstock und Ei," illustrations a briUlant genius, he was a man of calm jtidgtrtaof 

ffeni which have ever since been in every text- and exceptionally dear tasight. It wastheacfpba-, 

book of anatomy, histology, and embryok^. made Mas ao great a power in the modetti 
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ttbtmrjr of tnotomy and the author of eo many 
cburifyitig expreiaions of Urhat other people wen 
ttyiog in vak to set forth. 

As a lucid exponent and as a teacher he was pre- 
omineat. Many young- anatomists have had occa- 


sion to appreciate his fairness and his ^sreighty 
help in defending themselves from attacks eveh 
from his own countrymen. With his death then 
passes away perhaps the most influential anatomist 
of modern times. G. Elliot Smith. 


Notes. 


Thb large group of sun-spots which became visible 
a few days ago has been accompanied by disturb- 
ances of the magnetic and electrical conditions of 
die earth, manifested by magnetic storms, interrup- 
tions of the telephone and telegraph services over the 
greater part of the world, and brilliant auroral dis- 
plays. Large sun-spots often appear without pro- 
ducing any such terrestrial efTects, and magnetic 
storms sometimes occur in the absence of sun-spots, 
so that the relationship between the two phenomena 
Is obviously exceptionable. There is evidence that 
solar prominences are more closely related to the 
production of magnetic disturbances on the earth 
than are sun-spots, which are only visible efTects of 
solar disturbances the exact nature of which remains 
to bo discovered. 

That wireless telephony is fast emerging from the 
experimental stage into that of practical utility is 
evidenced by the interesting demonstrations, in which 
the Times participated last week, between stations 
equipped by the Marconi Co. at Southwold, in 
Suffolk, and Zaandvoort, in Holland. There is no 
technical reason why these stations should not be 
linked up with the ordinary telephone systems 
of Great Britain and Holland, so that it would 
be possible to communicate freely between any 
point in either country to any point in the other. 
It is interesting to note that the stations work 
on the short wave-length of 100 metres, which makes 
them free from interference from the 600-metre wave 
commonly used for marine communication and from 
the higher wave-lengths of the long-distance stations, 
at well as less likely to be influenced by stray div 
turbances than if a longer wave-length were employed- 
Other methods of protection against interference arc 
being experimented with, and also of securing a 
greater degree of directive effect instead of broadcast 
emission, which, when such stations multiply, should 
contribute very materially to freedom from mutual 
Interference. It is not generally known that wire- 
ieu telephony is already employed by the Stodc Ex- 
ciiange in Amsterdam for communicating prices to 
points all over Holland, afidlhat these messages can be 
picked up in this country without difficulty. Dr. J. A. I 
Fleming, the pioneer in the applications of the therm- 
ionic tube, upon which to much of the advance in 
wireleu telefkony is due, points out, in an interriew 
In the Times, the great poesibilities os well as the 
yteat achievements of wireless telephony, and 
Mnphatieee its advantages over line-working in that 
m diitortion of the wave ia product; as, in the case 
«r trifeleis, all the harmofiice ere attenuated in tha 
tittle proportion as the fUndemental, bbcauee duty ere 
Ml pi«|Mgate 4 et the same rate. 
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The annual visitation of the Royal Observatory, 
Greenwich, will be held on Saturday, June 4. The 
observatory will be open at 3.30 for inspection by 
invited guests. 

Prof. Johv Mfrlx Coultfr, of Chicago, Dr. 
Samuel Garman, Prof. Giovanni D.ittista Grass!, of 
Rome, Prof. Louis Alexandre Mangin, of Paris, and 
Prof. Jean Massart, of Brussels, have been elected 
foreign members of the Linnean Society of London. 

At the anniversary dinner of the Royal Geographical 
Society, to be held at the Connaught Rooms ai 
7.30 p.m. on Tuesday, May 31, the guests will In- 
elude the French Ambassador, General Bourgeois, Earl 
Beatty, Earl Buxton, Viscount Chelmsford, the High 
Commissioner for Canada, and Bishop Gore. 

In connection with the Royal Microscopical Sodety 
a Paper Industries Section is in rourse of formation. 
It will deal with researches relating to timber, wood- 
pulp, paper, etc. All interested in the subject and 
willing to assist are invited to communicate with Mr. 
J. Strachan, 74 Blenheim Place, Queen’s Cross, 
Aberdeen. 

The Crown Prince or Japan, accompanied by 
Prince Kan-in and a large party, which included 
Admiral Ogouri and seven senior naval officers, visited 
Greenwich Observatory on Monday, May i6. The 
party was received by the Astronomer Royal, Sir Frank 
Dyson, and the two chief assistants, Mr. H. Spender 
Jones and Mr. J. Jackson, and examined with interest 
the chief instruments in the observatory 

At the meeting of the Franklin Institute, Penn- 
sylvania, held on May 18, the Franklin medal and 
certificate of honorary membership were presented 
to M, Jusserand, French Ambassador to the United 
States, for Prof. Charles Fabry, of the University of 
Paris, for his studies in the field of light radiation. 
The Franklin medal and certificate of honorary 
membership were also presented to Mr. Frank J. 
Sprague, New York City. 

The Wild Birds Advisory Committees appointed for 
England and Scotland by the Home Secretary and 
the Secretary for Scotland to advise regarding the 
protection of wild birds held their first meetings on 
May 13 , and a joint meeting on May 13, when general 
questions of wild bird protection in Britain were dis- 
cussed. The cluurmen of the committees are Viscount 
Grey of Fallodon, K.G., and Mr. H. S. Gladstone, 
attd the secretary of tbs Scottish committee is Dr. 
James Ritchie, Keeper of. the Natural History Depart- 
ment. Royal Scottish Mtueum, Edinburgh. 
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tAB i>rolDtigwl (MUM In the Mirnik activity of the 
welMcnown Comrle centre eeeme to be coming to an 
end. Towards the doee of a eimtlar, but briefer, 
pause from i8oi to 1839 alight eho^ gradually 
became more frequent, until they culmlnat^ In the 
strong earthquake of October S3, 1839. There was 
no pronounced movement between the summer of 1898 
and that of last year. On July at, 1930, a shock of 
Intensity 3 (Rossi-Ford scale) occurred, followed by 
one of intensity 4 on September 14. On April 30 
last a still stronger earthquake, the most distinct 
known to the present inhabitants, was felt at 10.35 
a.m. (Greenwich mean time). The shock was strong 
enough to throw down crockery from shelves, and 
was accompanied by the usual sound, like the firing 
of guns. 

Mr. G. Sheppard, of Edmonton, Alberta, informs 
us that in view of the coming importance of the 
MacKenrie River Basin of the North-West Territory 
of Canada by reason of the oil strike made there 
in 1919, the Imperial Oil, Ltd., has purchased 
two mtmoplanes, which are to be used for general re- 
connaissance and topographical work in these un- 
known regions. An aerodrome has been established 
at Peace River Crossing, about 300 miles north of 
Edmonton, and from this base the planes will operate 
as far as Fort Norman and the Great Slave Lake 
areas. The journey takes, normally, three to four 
weeks under favourable conditions, but it can be made 
easily in three days by air. The aeroplanes are to be 
equipped with suitable cameras, by which it will be 
possible to photograph all water-courses and similar 
features of the landscape. These photographs will be 
of value to surveyors and others for checking up the 
country without using ordinary topograidtical methods. 

At the annual general meeting of the Institution 
of Civil Engineers held on April a6, the result of the 
ballot for the election of officers for the year iqai-sa 
Was declared as follows : — Prestdent : Mr. W. B. 
Worthington. Vte€-Prettdents : Dr. W. H. Maw, 
Mr. C. L. Morgan, Mr. B. Mott, and Sir WUliam H. 
Ellis. Other Member* of Council; Dr. C. C. Car- 
penter, Mr. G. M. Clark, Dr. P. C. Cowan, Col. 
R. E. B. Crompton, Mr. M. Deacon, Sir Archibald 
Dennv, Bart., Mr. W. W. Grierson, Sir Robert A. 
Hadfield, Bart., Mr. K. P. Hawksley, Sir Brodie H. 
Henderson, Mr. E. P. Hill, Mr. G. W. Humphreys, 
Mr. S. Huntery Mr. H. G. Kelley, Mr. C. R. S. 
Kirkpatrick, Mr. F. W. MacLean, Mr. H. H. G. 
Mitchell, Sir Henry J. Oram, Mr. F. Palmer, Mr. G. 
Richards, Capt. H. Riall Sankey, Sir John F. C. Snell, 
Mr. W. A. P Talt, Mr. E. F. C. Trench, Prof. W. H. 
Warren, and Sir Alfred F., Yarrow, Bart. 

Thb members of the Gilbert White Fellowship have 
resolved to commemorate the bicentenary of the 
birth of the renowned naturalist whose name their 
■organisation bears bv erecting a permanent memorial 
at Selbome, and by undertaking a regional survey 
of the parish rendered famous bv his great work, 
“The Natural History of Selborne.” The memorial 
i» to take the form of an outdoor bench or seat in 
stone and< timber. The results of the regional survey 
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it is hoped to publish as the svork proceeds, so as 
make them immediately avallabte' to pll interestcilk 
Many admirers of Gilbert White ouUide the dredo 
of the fellowship are likely to be glad of the oppor- 
tunity of taking part in Ms tribute to his pnemory. 
Sudi cemtributions as those interested may feel dla- 
posed to make shcmld be sent to Messrs. Grindlav and 
Co., bankers, 54 Parliament Street, London, S.W.i, 
to be credited to the account of the Gilbert Whlto 
Memorial Fund, or to the honorary secretary, Wini- 
fred M. Dunton, 18 Crockerton Road. Wandsworth 
Common, London, S.W.17. 

An important step has been taken in America for 
the presentation of science and scientific facta to tlto 
lay public by the formation of a Science Service 
(Science, April 8). The charter is a wide one, 
authorising the organisation to publish books and 
magasines, to conduct conferences and lectures, and to 
produce klnematograph films ; the function will be that 
of liaison officer between sdentific circles and the 
general public. The governing board will consist of 
ten men of science and five journalists, and any profits 
which may accrue will be devoted to the developnnent 
of new methods of popular education In science, Tho 
present board of trustees consists of three represen- 
tatives from the National Academy of Science, three 
from the American Association for the Advancement 
of Science, three from the National Research Council, 
three from the Scripps Estate, which is financing the 
undertaking, and three professional journalists, under 
the presidency of Dr. W E. Ritter, director of the 
Scripps Institution for Biological Research of tlw 
University of California. Dr. Edwin E. Slosson, who 
for some twelve years was professor of chemistry in 
the University of Wyoming, and for the nast seventeen 
years has been literary editor of the Independent of 
New York, has been chosen as editor. At present the 
Science Service will not publish any periodical of its 
own; it is considered that better results will be ob- 
tained by directing attention to the various journals 
of popular science already in existence, and by supply- 
ing newsagencies with authentic, popular articles. 
The headquarters of the institution have been es'ab- 
lished provisionally In the building of the National 
Resear^ Council, 1701, Massachusetts Avenue, 
Washington, D.C. 

Dr. T. W. Fulton, scientific superintendent of the 
Fishery Board for Scotland, has just retired after d 
service of thirty-four years. The Scottish Scientifie 
Departnnent owed its institution to the recommenda- 
tion of the Dalhousle Trawling Commission, and in 
1888, when Dr. Fulton was appointed, had been in 
existence for only a few years. In England the 
scientific study of the sea In connection with fisheries 
was tak$n up by the Plymouth Laboratory, and later 
by certain of the Sea Fisheries Committees, two of 
which, those of Lancashire and Northumberiand, have 
much good svork to their credit. The fisheries are 
a very intricate^ many-eided subject, and Dr. Fultoqi 
has laboured to solve maqy prxiblema whidi have 
cropped up in the Scottish administration. The 
attempt has been made to render thp statistics as 
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•GOirate and informative as possible in an industry 
whkh does not lend itself readily to minutely 
made records. In order to locate the re^ons in which 
the fishes were captured by means of the trawl. Dr. 
Pulton devised the scheme subdividing the North Sea 
into equally sised divisions numbered consecutively. 
This arrangement was adopted and found to be of 
great service. Dr. Fulton has served during the past 
twenty years as one of the experts on the International 
Cotnmittee for the Exploration of the North Sea, a 
body whiCh has pubhsbed many important reports 
dealing with fisheries biology. In 19 ir a Depart- 
mental Committee of which he was a member inquired 
into the Scottish fishing industry; the wide extent 
and thoroughness of its labours are indicated by the 
l«ge report which it issued. Dr. Fulton's publica- 
tions deal with the development, distribution, and 
migrations of fishes ; they are numerous and of great 
interest and value. 

In an account of the leeches of the Chllka Lake 
(in the province of Bihar and Orissa) Mr. W. A. 
Harding records (Memoirs Indian Museum, vol. v, 
igao) the occurrence of a colour variety of GIomo. 
nphoma heterocUta, a species well known to occur 
in fresh-water In North America and throughout the 
greater part of Eur<^, but now recorded from India 
for the first time. Mr. Harding has received examples 
collected in many other parts of India, and the species 
is evidently widely distributed there. A new species 
of Plscicola, from fish, and one of Placobdella, from 
mud-turtles of the genus Emyda, are also described. 

As a result of the late war and the consequent 
*arth of foodstuffs in certain parts of Central 
Europe, increased interest is being aroused In the 
wider utilisation of wild plants — more especially fungi 
—as food for human consumption. An association 
has been formed in recent years, having its head- 
quarters in Heilbronn a. N., styled the "Pil*. und 
Krauteraentrale," amongst the main objects of which 
are the fostering of the study of fungi and the dis- 
semination of Information, particularly as regards the 
nutritious qualities of the various edible kinds and 
the properties of those that are noxious or specifically 
poisonous, amongst the lay public. In furtherance of 
its aims a congress of mycologists is being arranged 
under the auspices of the association to be held in 
Nflmberg during the coming autumn. The associa- 
tion issues a monthly 'periodical, Der PtU. und 
Krduterfreundt, now In its fourth year of publication. 
The articles in this periodical are naturally more or 
less of a popular nature, bqt^ descriptions of new fungi 
qre also included. One of the recent issues contains 
a description, svith a coloured plate, of a new 
poisonous species of agaric, Inocyhe lattrariu. In the 
Ibt of supporters of the association are to be found 
such well-known names as Gilnther-Beck v, Mana- 
getta, Bresadola, Falck, and Lindau. 

Tm National Institute of Agricultural Botany has 
recently published the report of its Potato Synonym 
Committaerfor the year igaoi Tbenei^ity for reduo- 
ing to erder- the chaos existing in tlto' nomenclature 
of potatfir.i^e^ haq become iiuire.;ergent than ever 
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In rmnt years, owing to the fact that some varieties 
are immune to the dreaded wart disease, while others 
are susceptible. Two hundred and forty-two varieties 
are dealt with in the report, and thiy arc classified in 
forty-two groups. Immunity or susceptibility to wart 
disease is generally indicated. In a large number of 
cases the varieties, although possessing different 
names, were found to be indistinguishable m morpho- 
logical and certain physiological characters (such as 
time of maturity, immunity or otherwise to wart 
disease) from well-known types such as “Up-to- 
Date," “Abundance,” etc., so that in practice one 
and the same variety may possess many names. It 
is proposed to publish an annual handbook of potato 
svnonvms, the practical value of which will be con- 
siderable. Nevertheless, it Is to be hoped that the 
institute will not rest content with a mere indexing of 
names. What is really required is a detailed and 
scientific monograph of the leading tvpes of potato 
varieties at present in cultivation, with adequate illus. 
trations and descriptions of their differentiating charac- 
teristics. The preparation of such a monograph would 
entail a considerable amount of additional effort; but 
a better opportunity for embarking on such a project 
IS scarcely likelv to occur than that now presented by 
the work of the National Institute at its Ormsklrk 
Trial Grounds, while It would be difficult to find 
men more thoroughly equipped for the enterprise 
than those who form the Synonym Committee. 

Thx annual report of the Marlborough College 
Natural History Sodetv for the year ending Christ- 
mas, loao, has just been received It forms an 
interesting record of the work carried out by this 
active and vigorous association. No fewer than 
fourteen papers were read to the astronomical section 
dealing with such diverse subjects as the moon, 
stellar photometry, tides, and relativity. The 
botanical, ornithological, and entomological sections 
also receive notice In the report Their activities were 
confined mostly to recording the appearance of plants, 
birds, and insects in the neighbourhood, and the 
results provide useful contributions to the knowledge 
of the local natural history The report conclude 
with a summary of the meteorological observations 
made at the college during the year; maximum, 
mean, and minimum barometric and thermometrle 
readings for the several months are given, together 
with remarks on observations of svlnd, rainfall, and 
sunshine for similar periods. We are glad to see 
that this useful society is, according to the annuM 
balance-sheet, in a sound position and proposes (o 
carry on and, if possible, extend its labours to other 
branches of natural history. 

Thx Queensland Museum recently obtained from 
post-Tertiary sand on the Darling Downs a marsupial 
cranium apparently of the species Noiotherfum 
dunense, founded by De Vis In 1887 on some mandibles 
and cranial fragments. The new skull 1 $ described 
and figured in the Memoirs of the museum (vol. vii., 
part a) by the director, Mr. H, A. Longman, who feels 
impelled to establish -for the sproies a new genps, 
Bury^rgmna. • The etugpeter that suggests the name 
is the enoTtoPus relative -yddtb giyen to the skull by 
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tbt wctttMiflii, from dio lomr outer angle of ea^ 
tlw ek b c o e or qrgomatic ardi, of a large alde<procosi 
bttttreaeed by a horimatal platform beneath the orUt. 
Mr. Longman constdera that theee pro c e eeei were for 
the aupport of large eheelc.pouches, as in tfre pocket 
go^tert of North America. However that ma; be, 
such extensions are characteristic of the Nototheres, 
and an exaggeration of the character, with the cor- 
reiated modifications, would scarcely warrant the 
generic separation of this species from Nototherium 



Miichtlh and S. tasmoMtcum. Mr. Longman, how- 
ever, states that the upper premolar tooth, on which 
some stress has been laid by classifiers of marsupials, 
is oval in the normal Nototherium, but subtrianguiar 
in Burysygoma, From the half-tone reproduction of 
a greatly ^uced photograph It is impossible to check 
the alleged differences. In all other technical respects 
Mr. Longman's presentation of his results calls for 
p«aise. He Is also to be congratulated on an interest* 
Ing discussion of the most remarkable Dlprotodont yet 
diamvered. 

Alaska magnetic tables and magnetic charts for 
19M have been published by the U.S Coast and Geo- 
detic Survey as Special Publication No. 63, prepared 
by Daniel L. Hazard, Assistant-Chief, Division of 
Terrestrial Magnetism. Charts are given for the 
several magnetic elements, declination, inclination or 
dip, and horizontal force or intensity. The area 
ccwered by the discussion includes not only Alaska, 
but also its boundary waters, parts of the North 
Pacific, the Bering Sm, and the Arctic. Declination 
and dip are given on the charts to each 1° and the 
horizontal force for intervals of 001 C.G.S. unit. 
Results are for observations since 1870, and the data 
now published are said to be sufficiently numerous to 
show areas of local disturbance, some of which are 
remarkable. Lines of equal annual change of declina- 
tkm are shown on the isogonic chart, but they are 
stated to be only rough approximations to the truth. 
Rost declination is decreasing in Alaska except in the 
south-eastern portion, where the change is negligible. 
It is not considered advisable at present to attempt 
to draw lines of annual change of dip or of 

horizontal force. Tne tabular nutter shows that the 
dip appears to be decreasing in the greater part of 
Alaska at the rate of or s' a year, and that the 
annual change of hdrisontal intensity is docfearing 
in the bouthetm part of the territory and IncteaSiitg ki 
the northern, but the rate of change is stoafi. 
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We have received from Dr. ). Newton Friend a oipf 
of his paper entitled “Iron In Antiqtilly," reprinted 
from the Traneactkms of the Worccet e r sh ire Natural- 
ists' Club. Dr. Friend recalls the statement of Csssar 
that the Britons were accustomed to use bars of iron in 
place of coins as currency. Several hundreds of these, 
which have escaped, more or less, the ravages of 
time, have been found and placed in different 
museums, notably the British Museum and the local 
museum at Worcester. They resemble swords and 
consist of a flat and slightly tapering blade with blunt 
vertical edges. Owing to corrosion all the bars have 
suffered some loss in w^ght, but many of them have 
been only slightly oxidised, and a rough estimate of 
their original weight can be made. The weights are 
found to approximate 309 grams, or some mul- 
tiple or sub-multiple of this amount. In pll, six 
different denominations have been found. In spite of 
their resemblance to swords. Dr. Friend advances good 
reasons for considering that these are the currenqr 
bars referred to by Cesar, the use of which. Indeed, 
dates back to the early Greeks, and survives to-day In 
some parts of Africa. His paper also deals at some 
length in an interesting way with early British water- 
clocks. 

Thx Dewey decimal system of classifying books in 
a reference library is being adopted in America, and 
modifications of it are widely us^. The radio labora- 
tory of the Bureau of Sundards has extended this 
method and applied it to the classification of books 
and pamphlets in its library. In the Dewey 
classification "radio" would be represented by 
6ai 364. The number 600 denotes the class (usehil 
arts), the number so denotes the division (engineer- 
ing), and the number i denotes the section (medianl- 
caT). Similarly, 0300 stands for “electrical," o-oSo 
for “communication," and 0004 for “radio." Aa the 
library is a collection of matter dealing with radio, 
the number 6ai 384 is denoted by R, and a further 
number of three figures is added. For instance, Rsit 
stands for “resonance methods Ot measuring wave- 
lengths." Rsoo contains information on “radio 
measurements and standardisation," Rio denotes 
"theory,” and Ri “statistics.” An essential part of 
the method is the alphabetical index. We look up, 
for instance, "resonance methods" and find Rail. 
This gives us the number of the shelf in the Ubmty 
on which the required boc^ or pamfdtlets win be 
found, the shelves all being classified in numerical 
order. The books on the adjacent shelves also treat- 
ing of cognate subjects can sometimes be usefully 
consulted at the same time. The clossificadon U 
good and the alphabetical index vary complete. Wa 
missed, however, the word “thermionic," 

Mxssiu. C. Bakxk, of a4 High Hoibom, W.C.i. 
have issued a new edition (No. 72) of thdr catalogue 
of second 4 iand scientific instruments. As is cus- 
tomary in these lisu, the Items are grouped In sec- 
tions according to the subjects with which they are 
related. Twrive such sections appear In the list iMfqca 
us, five of which deal with apparatui which itidjr fie 
dasbed as phvsieal. Secti on I., desltng brilh mkHs 
scope* and thefr ace as abrie s, indudas parrilndafa 
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« number of inicro(c(^>e8 both large and small, and a 
long list of object-glasses, eye-pieces, condensers, etc. 
The astronomical section (No. III.) describes numerous 
triescopes of different types and a very varied collec- 
tion of eye-pieces. Section VII. is devoted to what 
may be tenned academic physical apparatus, and 
Secdon X. to photographic apparatus. The book list 
(Section XI.) includes a numl^r of books and journals, 
among which wo notice vols. xxvill.-civ. of Nature. 

Messrs. G. Bsi.l and Sons will publish next month 
'‘Motya: A Phoenician Colony in Sicily,*’ by Joseph 
I. S. Whitaker (of Malfitano, Palermo). Motya was 
one of the latest sites occupied by the Phoenician 
colonisers of Sicily. Though its exact position was 
long a matter of doubt, it is now identified by archseo. 
loglsts with the small island of San Pantaieo at the 
north-west extremity of Sicily. Recent excavation 
undertaken by its owner, Mr. Whitaker, has con- 
firmed this conclusion, and the forthcoming volume 
contains a detailed account of his ^sooveries. 

In a paper entitled “Studies on Phototropism in 
Sdution," part i. (Joum. Amer. Chem. Soc., vol. xliH., 
1931), Prof. B. K. Singh indicates some interesting 
coses of phototropism in solution which he is inves- 
tigating, and plants out that his preliminary results 
do not fall into linn with Senier and Shepheard’e 


explanation that phototropic transformations are due 
to extramolecular rearrangements. 

Under the title Dactylography a bimonthly maga- 
sine is to appear on July i. It will deal chiefly with 
the evidence for criminal and other identlficatMMis by 
means of finger-prints; but attention will also be 
given to a study of the detective aspects of footprints, 
tattoo marks, deformities, and related matters. The 
magazine will be conducted by Mr. Henry Faulds, 
Regent House, Hanley, Stoke-on-Trent. 

Mr. F. Edwards, 83 High Street, Marylebone, 
W.i, has issued at an opportune moment an interest- 
ing catalogue (No. 413) of nearly four hundred entries 
of books, manuscripts, letters, documents, and en- 
gravings relating to Napoleon and his times. Many 
choice works are offered for sale. The list can be 
obtained free of charge. 

Mr. P. Brix-b White directs aiieniion to a mis- 
interpietation indicated by a sentence in the article 
on researches on bee disease in tlie issue of Natl re 
for April 28, p. 384. Instead of "The trachem be- 
come darkened and ultimately black by the increasing 
deposition of chitin,” it should read. “. . . by the 
increasing amount of fiecal matter deposited by the 
mites.” 


Our Afftronotnical Column. 


Comets.— A new comet 19310 was discovered by 
M. Dubiago, Petersburg, on April 39. Ihe follow- 
ing orbit has been received bv telegram : — 

T - 1931 May 7'6i 1 G.M.T. 

m B IOA’ Si' 



log g -0-02731 


Ephemtns for Greenwich Midnight. j 

^ R.A. N. D«el. Los , Log A 

May 30 8 56 45 39 4® ~ ~ ' 

34 9 31 6 37 33 00419 99661 , 

*8 9 44 44 .T4 58 «>-<H9a 998*0 | 

Herr Reinmuth, of Kdnigstuhl, obtained a twelve- I 
minute exposure plate of Reid’s comet on April 30. It ' 
shows R faint tail 40' long in P. A. 366°, slightly curved I 
at its extremity towards smaller P.A. There iv also a ' 
group of short streamers with centre in P.A. 2250. 1 

CoiTectionb to the ephemeris of PonvWInnecke : — 
May 32, -314m., -1° o'; May 26, --45m., -5'; 
May 30, “Sgm., +1® 43'. It is a curious coincidence I 
that the three comets now visible are all circumpolar, 1 
and their perihelion dlstanws are nearly equah all 
b^g slightly in excess of unity. 

Mr. Denning writes that on April 10 Winnecke’s 
comet was an easy object in a 64^. refractor, power 
about 30. The comet was estimated to be about 9th 
magnitude, and some s or 6 minutes of arc in dia- 
meter, thoujjpi it was difficult to define exactly the 
outer faint limits of the nebulosity. As the comet is 
brightening, it should become rather conspicuous even 
hi small teluoc^ after the present moon has left the 
evening sky, on about May 3c. On that dote the comet 
win be 17 millions of miles from the earth, and Its posi- 
rion in the heavens will be two degrees south of 8 Cygni. 
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It is travdlmg rather swiftly to the south-east, and on 
Mi^ 30 will be eight degrees south-south-east of 
aCfygnl. It will then probably be about 7th magni- 
tude, but many comets vaty in their light in an in- 
explicable manner. 

Tub Ecupsino Variable U Clphei. — Ihe study of 
eclipsing variables, from which a large amount of 
information on the sizes, densities, and brightness of 
the components may be gained, played a large part in 
the development of the theory of giant and dwarf 
stars. It IS therefore not surprising that Mr. R. S. 
Dugan, one of the assistants of Prof. H. N. Russell 
at Princeton, has produced a monograph on U Oephei. 
The eclipse of the primary star (which is of type A,) 
is total, so that we get the spectrum of the secondary 
isolated. Miss Cannon has rnenih determined its 
type as K,. Since this is the larger star, but the less 
luminous, both would appear to in the giant stage. 

The li^t-comparisons were made visually, and in 
the course of them reason was found to suspect the 
variability of B.D. 81 37° and 81.30®. The secondary 
minimum, being an annular eclipse, gives informa- 
tion as to the degree of darkening at the Hmb, In 
the final elements the limb-light is taken as one4hird 
of that at the centre. The orbit is sensibly circular; 
taking its radius as unity, the radii of the stars are 
0-30 and 0-33, and the inclination of orbit plane 86-4®. 
The densities are (somewhat conjecturally) given as 
0314 and 0033 of that of the sun. From asymmetry 
in the light-curve it is concluded that the bright star 
rotates more rapidly than the period of revolution, 
producing a tidal lag of 34®. A further result of tidal 
friction is traced in the lengthening of the period of 
variation bv 9 seconds in 60 veats; this is Indicated 
with considerable probability liy some early observa- 
Hons/of magnitude by Schwerd and Carrin^on. The 
sVftem thus fumiriies an interesting iliustration of 
tidal evolutiocu 
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iBther WiYin and Electrona.^ 

By Sir Wuuam Braoo, F.R.S. 


■^EWION put forward a corpuacular theory of 
light, and Huyghens believed that it was eM«i> 
dally a wave modon. Each gave wrong reasons for 
his belief. Newton argued that it ought to be possible 
to see round a comer, since the passage of waves 
round a corner was a common effect. Huyghens de- 
eUned the corpuscular theory on the grmmds that 
corpuKles could not go fast enough, and that if two 
pec^e looked into each other’s eyes the corpuscles 
must hit each other and prevent mutual vision. But 
the wave theory carried all before it, and, developed 
by Young, Fresnel, and other workers, proved to be 
capable of explaining optical phenomena In perfect 
fashion. 

With the advent of X-rays and radioactivity the 
process of radiation as a whole is seen to depend in 
part on the movement of electrons. In the X-rav 
oulb, to take an example, a stream of electrons, which 
is truly a corpuscular radiation, strikes a block of 
metal In the centre of the tube. Energy of radiation 
is carried outwards through die walls of the tube in 
the form of X-ravs : that is to say, of wave motions 
in the tether. When they strike matter, sudt as the 
film of a photographic plate, the wave radiation dis- 
appears and is replaced by moving electrons which 
pmuoe all the well 4 tnown effects ascribed to X-rays. 
It is prt^ble that this mutual plane of waves and 
electrons is carried throughout the whole realm of 
radiation, and the ultimate explanation of all optical 
problems must Involve the recognition of corpuacular 
I Summary sftba Rubait Boyta Unnra dtlinrad at OaforS on May is 


radiations, at times replacing and being replaced by 
the waves. Thus once more the cc^scular theory 
appears again as a working hypothesia. 

But in Its relation to the wave theory there is one 
extraordlnaiy and, at present, insoluble problem. It 
is not known how the energy of the electron in the 
X-ray bulb is transferred by a wave motion to an 
electron in the photogra^ic plate or in any other 
substance on which the X-rays fall. It is as if one 
dropped a plank into the sea from a height of loo ft. 
and found that the spreading nwle was able, after 
travelling looo miles and becximing infinitesimal in 
comparison with its original amount, to act upon a 
wooden ship in such a way that a plank of that ship 
flew out ot iu place to a height of too ft. How 
does the ener^ get from one place to the 
other? 

Very lately considerable new information has tome 
to hand regarding the way in which atoms play a part 
in this extraordinary transference of energy. In many 
ways the transference of energy suggests the return to 
Newton’s corpuscular theory. But the wave theory is 
too firmly established to be displaced from the ground 
that it occufties. We are obliged to use each theory 
as occasion demands and to wait for further knowledge 
as to how it may be possible that both should be true 
at the same time. Toleration of opinions is a recog- 
nised virtue. The curiosity of the present situation is 
that opposite opinions have to be held and used bv 
the same Individual in the faith that some day their 
combined truth may be made plain. 


The Natives of the Gilbert Islands. 


A T a meeting of the Royal Anthropological Institute 
on April ai, Dr. W. H. R. Rivers, president, in 
the chair, Mr. Arthur Grimble read a paper entitled 
“From Birth to Death in the Gilbert Islands ’’ The 
paper, which was of considerable Importance, as it 
dealt with a people about which we possess little 
Information, described in detail the ceremonies used 
at marriage, birth, and death by the Gilbertese- 
speaking communities 

The rules relating to consanguinity among the Gil- 
bertese are genealogical in character, and evidentiy 
allied to the Polynesian systems as typified by the 
l^moan; but the concubitant relations which exist 
between a man and his wife’s sisters are of a type 
generally found in Melanesian communities. An 
extremely interesting relationship Is that of Ttnaba, 
under which a woman owes both filial and sexual 
duties to tiie brothers of her husband’s father and a 
man to his wife’s mother’s sister. Incest is regarded 
with horror, and the hatred of the sun for incestuoiu 
copies is much stressed in native myth. 

There were several forms of marriage ceremony In 
vogue. On certain islands marriage by capture was 
practised. Rather more common was the fishing 
fiction, in which the suitors seated In a loft let down 
lines into the room underneath, where the girl made 
a pretence of being caught by one of them. This 
act was succeeded by the anointing of the cc^le with 
coco-nut oil, and the union was complete. The most 
usual form of ceremony, however, was that known as 
te Mm, of which the essential motive was to teat the 
virginity of the bride. After birth mother and child 
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remained for three days in the place of confinement, 
while the infant’s soul was encouraged into its body 
by merrymaking, in which fire played an important 
piurt, 

A boy’s training was conducted svith the view of 
excluding all sexual interests. The cutting of his hair 
from time to time was performed with ngid cere- 
monial, until the climax was reached in the initiation 
ceremonies (which were chiefly trials by lire) under- 
gone when his pectoral and axillary hair was well In 
evidence. After submitting to these ordeals he was 
isolated until he passed certain tests of strength and 
endurance. He would then be allowed to marry. 

A girl on reaching the age of pubo^ was Isidated 
in a darkened room for the purpose of bleaching hw 
skin and thus rendering h^ like the fair-skinned 
ancestral gods of the race. On release from tte 
bleaching-lmse she was ready for marriage. 

Great precautions were taken at death to drive away 
the soul. The body was usually buried on the fourth 
day, sometimes on the tenth ; occasionally it was sun- 
drM and kept for a number of years. The skull was 
often kept. In the lagoon islands the body lay on its 
back, fulfy extended, with toes pointing up; on 
Banaba the knees were flexed outwards in a frog-Iike 
position. 

The paper closed with a summary of the beliefs con- 
ceming tiie destination of the def^rted spirit and of 
the possible inferences which may be drawn there- 
from. The names of the various bournes of the dead 
hove an extraordinary rasemblance to certain }daoei 
names in Indonesia. 
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ParlUunentiinr Visit to the Rothaastcd Experimental Statioa 

O N May 13 the Minister of Agriculture (Sir Arthur entomology, mycology, and protozoology* Many in- 
Grlmth^Boscawen) and llw Agricultural Com- terestlng specimens were smtwn, and there were 
mittee of the House of Commons, together with mem- other exhibits to illustrate the work going on in 
f>er* of the House of Lords interested in agriculture, the study of the soil, the growing plant, and plant 
visited the Rothamsted Experimental Station at the diseases. 

invitation of the chairman, the Right Hon. Lord In his speech after lunch Lord Dledikloe welcomed 
Bledlsloe, and the director. Dr. E. J. Russell. the guests and expressed the hope that this first vMt 

Fortunately the weather was fine, and the plots were would be followed by many others of those membm 

Inspected under favourable conditions. The fields of both Houses of Parliament interested in agrlcul* 

visited included those in which the classical experi- ture. He directed attention to the report sh^y 

ments on the growth of whedt, barley, and meadow- to be issued, in which the work is discussed in full 

grass are conducted, and the salient features were detail and its bearing on agricultural practice indi- 

demonstrated by members of the staff. Other experi- rated. Dr. Russell outlined the more important in- 

ments were shown to ascertain the comparative fer- vestigations now proceeding, and emphasised the 

tillscr effects of ammonium chloride .nnd ammonium necessity for the development of a sound agricultural 

sulphate on cereals and potatoes, the effects of potass- science which could be of use to the teacher, the ex- 

ium and magnesium salts on potatoes, the most pert adviser, and the progressive fntmer. 

suitable time of applicatlan of nitrogenous fertilisers The Minister of .\griculture cxpicssed Ws tecogni- 
to cereals, and the relationship between the quantity tlon of the great imjiortance of the work being done 

of fertiliser used and the crop obtained, the last being at Rothamsted and other research institutions, and 

.particularly interesting inasmuch as the effectiveness emphasised the fact that in such work lies one of 

of small and moderate dressings increases more the best hopes for agriculture. Legislative enact. 

rapidW than the dressing, while with larger quantities ments are of course essential, but they cannot provide 

the effectiveness falls oflfT The experiments on electro- the material for progress and development that Is 

culture were demonstrated, as also was the recent furnished by sound scientific investigation. Although 

work on the production of farmyard manure without the necessity for economy in every brandi of public 

the intervention of animals. activity was insistent, he would, so far as It Ia\ 

The whole of the laboratory work was seen, ranging in his power, see to it that agricultural research should 
over the chemical, physical, statistical, and biological not be called upon to suffer in the name of a false 

sciences, the last including bacteriology, botany, economv. 


Habits of the Hedgehog. 

T he Memoirs and Proceedings of the Manchester cause it to become so widespread. Nevertheless, it 
Literary and Philosophiraf Society for 1918-19 cannot be denied that most modem writers on 
contain a paper by Mr. Miller Christy on "T^ mammals, if they refer at all to the old legend, either 

Ancient Legend as to the Hedgehog Carrying Fruits dismiss it as too absurd to be worth a moment’s con- 

upon its Spines.” In the introduction to his paper ' sideration or at least show themselves decidedly 
Mr. Christy pointed out that the legend it very old, I scmtlcal. 

and that it is important to rememiKr that since the But is the story really so incredible, after all? Are 
he^ehog is almost wholly a nocturnal animal it is 1 we not apt, in these highly scientific days, to become 
difficult to verify statements regarding its habits by too contemptuously sceptical in regard to all ancient 
actual observation. The earliest recorded statement ' legends of the kind, and to forget that, however 
that hedgehogs carry fruit on their spines was made by 1 absurdly improbable they may appear at first sight, 
Winy the Elder ; Claudius /Elianus, who wrote about 1 not a few of them have been shown to have some 
A.D. aso, relates a similar tale. No further evidence is , genuine basis in fact— often slight, but sufficient to 
recordM until the twelfth century, while during the { substantiate and justify them? In ail such cases a 
Middle Ages a number of writers and poets of many < cautious scepticism should be, of course, malnti^ed 
countries related stories of hedgehogs carrying various 1 up to a certain point; but it is well to remembw a 
fruits in this way. Mr. Christy takes the view that most dictum to which the late Prof. Huxley gave utterance 

of these people copied blindly the statonents of their many years ago " 1 have always felt a horror of 

predecessors. Of the more modern naturalists Buffon limiting the possibilities of things.” 
discredited the legend, though other naturalists of his But before accepting the old legend unreservedly, 
time sUted definitely that they had witnessed the ' there is one point which requires first to be con- 
transportation of fruit by these means. Among * sidered: Does the hedgehog ever eat fruit? As to 
Iireseat.<day writers on natiM Mstory Uttie credence this crucial question many contradictory opinions have 
is given to the tale, though two cases are reported in ' been expressed. The truth seems to be that the 
which the evidence in support is regarded as trust, creature undoubtedly affects, In the main, an animal 
worthy. Wo reprint below the substance of the sum- diet, consisting chiefly of small reptiles, worms, snails, 
mary of the evidence and the conclusions based slugs, inserts, beetles, birds’ eggs, and the like. In 
thereon with which Mr. Christy concluded his paper. I confinement it will readily eat meat, either cooked or 
— — I uncooked, bread and milk, and many such substances 

The hedgehog-aniLapples legend is at least two . as are usually given to cats and dogs. Its partialtti 
thousand years old— more if It orif^nated with for eggs has gained for it a very bad name among 
Aristotle, it has been stated; also it is prevalent ' gamekeepers, poultry-keepert, and such people. In 
throughout practically the whole of Europe. There 1 all prfibabillty, however, the robberies of eggs from 
mtitt nave been (one wopld think) sonta^bstratum j the nests of game-birds and poultry which are usuatlv 
of actual obaerved f»ct, renewed from time to time, 1 ascribed to the hedgehog a?e really the work of some 
to keep any legend of the kind alive so Imig and to | other ihhnaL 
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On the other hand, there u eiiually httle doubt that 
on occasion the hedgehog witt reddOy wibstM on • 
vegetable diet Knapp says ( Journal of a 
Naturabst, third edition, 1830, p 130) In the 
autumn crabs, haws, and the common fruits of the 
heito constitute its diet MacgiUivray asseru 
(“Ifritish Quadrupeds, ’ 1838, p 119) that it eats 
truils. cqieciaily apples that nave fallen from the 
treat * 

'Yet another cognate point which has to be con- 
stdersd is Docs the hedgehog lay up a store of food 
for tks winter <* Obviously of animal food he could 
not Of vegetable food, however, he nught and some 
writers have stated ezpltcltly that be does Yet others 
of at hast equal authority have stated that he does 
not, and the author agrees with them lie has 
seen nian^ nests of hedgehogs dug out of rabbit- 
holes when ferreting in winter but none has 
ever been accompaniM bv a store of wmter food 
It IS on this account, no doubt, that the animal's 
hibernation is by no means complete, and that he 
someumes leaves his winter nest and comes abroad 
even on cold days Probably the fruit of various 
kmds which hedgehi^s have been seen carrying on 
their spines has been intended by them rather for 
immediate consumption than as winter sustenance 

^veral friends and correspondents of the author— 1 
some excellent naturalists among them — have advanced 
the argument that as they hav^ept many tame hedge. I 
hogs and have never observed thm even attempting 
to transport fruit on their spines, the habit cannot be 
one they pnitise in a state of nature Tins argu- 
ment seems to be entirely unsound The habits of 
animals in nature and in confinement are often 
different and in this particular case it may be urged 
that a hedgehog in confinement being (in a way) at 
home would scarcely be likely to feel a need to carry 
food home 

From the foregoing it becomes clear that there are 
beyond doubt not a few cases both ancient and I 


moderp, m which a hedgehog has beeit actual soon 
carrying objects imp^ upooi the nuies upon it* 
back— in moat cases various lands of fruit, m one 
case a|M of the pheasant Unfortunately, nans of 
these observations (though nuide by persons whose 
bona fidts is in httle doubt) can be regonled as whi^ 
conchisive, all being to some extent second-hand or 
made by persons of httle educatwn Nevertbdess, 
takmg them in the mass and viewing them m con- 
junction with the very ancient and extremely per- 
Mstent legend relating to the matter, it seems 
Impossible longer to doubt that, at times at any rots 
the animal really does transport fruit in the way 
asserted 

There m yet another legend pertainmg to the hedge, 
hog (and almost as ancient and widespread as me 
fruit-carrying legend) namely, that it sucks the milk 
of cows grazing in the fields This statement in the 
crude form m which It la usually made and under 
stood IS a manifest impossibility In the first place, 
no hedgehog by stretching up would be able to reach 
the teats of any cow of ordinary stature, and, even 
if It could do so, the fact lemams that the hedgehrm’s 
mouth IS far too small to allow it to suck milk eff^ 
tively from the teats of any such cow 

Nevertheless, the legend m question is probably 
true in a way, and a perfectly natural explanation 
as to its origin can be given We know well from 
the evidence of hedgehogs kept in confinement 
that the animal is exceedinglv fond of milk , and 
there can be no poesible doubt that, in a state of 
nature, it would take every opportunity to secure 
milk Obviously it could do this only when a cow 
was lying down In such a case as is well known 
milk often runs from the teats of a milch cow and 
there can be little or no doubt that the milk 
sucking legend has originated m the fact of a hedge 
hog having been seen sucking drops of milk from 
the teats of a recumbent cow or from the ground 
immediately after she has risen 


The “Flight ’ 

^ PROFOS of the recent correspondence concerning 
the " flight of flying fish. Prof W Galloway 
hat sent us a copy of a paper ( Ihe Flying fish 
Trans Cardiff Nat Soc , vol xxiii , 1891) in which be 
discussed the whole subject thirty years ago His own 
(giServauons made from the bows of a ship, are m 
agreement with those of Prof Wood-Jones and of Mr 
J S Huxley the impetus is given by the tail, the 
pectoral fans are used as planes, and new impetus 
tan be gained by unmersing and vibrating the lower 
1<^ of UK tail Prof Galloway adds further interest 
Ing particulars Changcb of direction made in air | 
are usually slight, the fish desenbing arcs of verv 
large radius , if a sudden change Is required the fish I 
drop into the water, to emerge almost msUntly beaded 
in the new direction The ordinary velocity of flight 
IS from 25 to 35 miles per hour When the wind it | 
very strong (25 to 30 mdes per hour) the fish are un- 
able to rise with it falling hack mto the water almost 
immediately When, therefore, they are startled by 
a ship travelling with a strong wind, they rise agamst 
the wind, and Uign, having gained suffiaent veloaty 
tilt right or left to describe a semicticle with radius 
of 40 or to ft and sail down-wind for very long 
distances (200-300 ft or more), if desirous of flying 
agam they do not attempt to drop Uieir tail into the 
water, but aubtaerge totally, out once more 
against the wind, and once more turn Prof Gal- 
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Of Fljring-fish 

loway also summarises the previous iiieratura One 
fioint deserves mention Mobius {Zett wtss Zfiol , 
vol XXX , 1878, Suppl , p 343) agrees with various 
observurs that marked vibration of the pectoral fins 
may and does occur (Prof Galloway states that it 
usually does so immediately on emergence) This, 
Mobius states, is solely passive, due to the air resuu 
once when the wings ’ happen to be held parallel to 
the plane of flight, similar effects can be produced 
artificially on a bird s wing or a piece of stiff paper 
We are thus, it seems, warroatM ta regarding the 
following points ns proven — 

(i) The pectoral fins of the true fiymg-fish act 
as liftmg and, to some extent as turnip planes 
ui an- (2) Hapid turns are made under water 
(3) Ihe impetus to flight u not given by the 
pectoral fins nor is it the result of a single 
leap mto the air after the fashion of a salmon A 
rush IS made which Udees the fish clear of the watec, 
but at a verv small angle with the surface, and by 
means of motion of the elongated lower lo^ of the 
tail additional motive ixiwer it provided during the 
traverse of several yards (4) Whan veloaty titans 
It can be re-acquirad repeatedly by immersing and 
vibratmg die lower lobe of the tail (^ Vibradon of 
the pect^ fins doss ocoa, but a probably a paasive 
effect (6) In a strong wind flymg-Ash. can rise only 
agamst the wind. 



May x9, 1921J 


NATURE 


377 


The Royal Society Conversazione. 


T he firbt conversa^one this year of the Royal 
Society was held at Burlington House on 
May tit and was attended by a large number of 
feUpws and guests, who were received ^ the presi. 
dent, Prof. C, Sherrington, and the officers of the 
society. Many exhibits of objects and apparatus of 
sicientlfic interest were shown, and we have grouped 
together those on related subjects in the subjoined 
summaries of some of them from the descriptUo 
catalogue. 

Prof. K. Ontif*, Sir R. 1. Hadfieid, and Dr U. R. 
W'oUjfr • Apparatus and specimens used In lescarch 
on the influence of lou temperatures on the magnetic 
properties of alloys of iron with nickel and man- 
ganese. A series of iron-manganese and iron-nickel 
alloys was exposed to the temperatures of liquid air, 
liquid hydrogen, and liquid helium respectively and 
the specific magnetism tested after return to 'atmo- 
spheric temperatures. Tests weic also made during 
immersion in liquid hydrogen (- 453® C.). The alloys 
with the higher percentages of manganese cannot be 
made magnetir even by immersion in liquid helivim 
( -20q° C ). The existence of one magnetic and one 
non-magnetlc manganese iion compound is shown to 
be probable. 

Messrs. Evershfd and Vijfiioier. Lid. • Needham's 
pulsator system of speed measurement and control 
^Is ^ste'm provides a sensitive electrical means of 
measuring speed, and may be employed as a speed 
telegraph of a novel qnd extremely trusrivorlhv ehar- 
actci . In addition to signalling from one or a number 
of control positions, measurements mnj be effected 
simultaneously and independently at a number of 
positions, so that the system 1 . one of great flexibility. 
It also indicates the direction of rotation. The system 
Li extremely suitable for use on ships, in power 
stations, and in other places where the measurement 
or indlcaticm of soeed is desired at a distance from 
the moving machinery 

The Hoti Sir Charles Parwin and Mr. Stanlev .S 
Cofili • An attempt to re.ich high instantaneous pres, 
.sure by the collapse of a hollow sphere of lead under 
external pressure suddenly applied bv an explosive. The 
sphere is made up of two hemispheres placed together 
with tissue-oapor between and solderro around the 
periphery of the joint. In the cavity is placed the 
substance to be compressed. If its final diameter in 
nuclear form is i/aooth that of the initial hollow, and 
the pressure of the explosive ao tons per square inch, 
the nuclear pressure ji^ucod is t,oon,ooo tons The 
explosive is fired in six places simultaneously. 

Camhridife and Paul Instrument Co.. Ltd ; Ap. 
paratus similar to Mr. C. T. R. Wilson’s original 
cloud expansion apparatus, but improved by Mr. T. 
Shimini so that a-, P-, and X-ravs may be con- 
tinuallv demonstrated. 

Mr. ’ E, A. Griffiths: Liquid oxygen vaporiser. 
The liquid oxygen is contakiM In a metal vacuum 
vessel. The emission of gas is governed by bringing 
a flexible portion of the outer wall Intp contact with 
the inner, the degree of contact determining the 
rate of transmission of heat across. The bottom of 
the outer vessel is a corrugated plate of silver to the 
oeatre of which is soldered a copper block shaped to 
fit the contour of the inner vessel. The displacement 
of the diaphragm is controlled bv a screw. Any 
d^r^ rate of gas evolution can be (Stained up to 
to litres pet minute, and the delivery remains con- 
stant with any particulHr setting for sevK^ hours. 

Mr, /. St. Vincent Pletts: 'The DaviskFletts slide 
rule. In this slide rule the log-fog scale and its 
NO. 3690, VOL. 107] 


reciprocal scale aie related to the log scale in such 
a way that the numbers on the latter are the common 
logarithms of the numbers opposite them on the 
former. This enables full advantage to be taken of 
the properties of characteristics and mantissas for the 
purpose of indefinitelv extending the non-recurring 
log-log scales. Further, scales for all the cu-dtnary 
exponential, circuliu , and hyperbolic functions are 
ai ranged to rend on the same Itvg scale, so that anv 
product or ratio of such functions c.in be obtainM. 
Thus ail such compound functions as c* sin a and 
log a cosh X can be obtained with a single setting of 
the slide and cursor, while every combination of the 
various functions is obtainable with two or more 
settings 

The National Physical Laboratory • (1) R.ndio- 
telegraphic direction-finding npjiarattis (Mr. R. I. 
Smith-Rose). This apparatus is of the type developed 
bv Capt. Robinson, of the Royal Air Force Instead 
of finding two positions of a receiving coll for wliich 
the signals have equal intensity, two coils at right 
angles are connected in series and rotated together 
until the signal strength is un.iltered bv reversing the 
connections of one of them This’ gives the direction 
from which the signal is coming, and, therefore, the 
apparent bearing of the transmitting station. Differ- 
ences between the apparent and the true bearing arc 
found to orciir, cspeclaliv at night: these differences 
raise many interesting questions in connection with 
the transmission of elcctro-magnetic waves in radio- 
telegraphv. (2) Resistance alW “omal” for elec- 
trical standards (Dr. W. Rosenhain. Mr .S. W. 
Melsom, and Mr S. L. Archbutt) The materi.si is 
of the type usually known as “mangnnin,” and Is an 
alloy of copper, manganese, and nickel. Prior to tlje 
war the product was supplied almost exclusively by 
Germany, and jfreat dlfflcultv was experienced by 
makers of scientific and ordinary measuring Instru- 
ments in obtaining material suit.'ible for their pur- 
pose from anv other sources. The question was in- 
vestigated at the laboratory, and as a result alloys 
were made and watched through the various pro- 
cesses that meet the requirements ns regards tem- 
perature coeffirient, constancy, resistivity, and secular 
change. The material is made in two types, one 
having a resistivity of 4^ michrom-cm. and the other 
of IS mlchrom-cnj. Samples of the product arc shown 
in various stages of manufacture in the form of cast 
ingots, rod, strip, .nnd wire, together with micro- 
graphs and curves of temperature coefficient. (3) 
Relay for breaking mnder.steiv large electric currents 
(Or. Guy Barr), The difficulties due to sparking at 
the contact of ordinary relays are avoided by causing 
the make-nnd-break to occur between mercury elec- 
trodes in an atmosphere of hydrogen, ^n iron gore 
floating in memirv rorries at Its upper end a silica 
cup, also full of mercury. ConneaHons arc made to 
the mercurv’ outside and inside the cup. A solenoid 
pulls the core and cup down and thus makes the con- 
tact; the current is broken by the core floating up 
so that the surface of the mercurv is cut bv the silica. 
The spark is sufficiently quenched to .allow currents 
up to 20 amperes at too volt» to be broken easily 
'The mercurv remains clean. (4) Standard optical 
pyrometer (Dr, Kave and Dr, Grffflths). 'This instru- 
ment has been designed with the view of /acitltating 
the accurate measurement of high temperatures bv 
the ” disappearing filament” method. An image of 
the hot object is sunerimposed 00 the filament of the 
pyrometer lamp and the brightness matched by vary- 
ing thcccurrent through the lamp. Monochromatic 
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red. light i< obtained by meant of a in dw 

eyep^ To enable the obeerver to die^ the per- 
manency of the calibration of the pyrometer, two 
lampa are fitted whidi can be interchanged eaactlv 
in the field by a aimple trantverte monon. Earn 
lamp it pronded with fine ^uttmmt In three 
mutually perpendicular planet. The ute of the pyro- 
meter for meaturing tm “ black body *’ temperature 
of lamp filamentt wae demonctrated. 

Dr. E, E. Fournier d’Alhe: Latest form of the 
optophone. The optophone is an instrument which 
enables totally blind people to read ordinary printed 
books and newspapers. It is based upon the reflec- 
tion of beams of rapidly Intermittent light from the 
type on to a selenium preparation, which produces 
sounds in a telephone voiylng according to the shapes 
of the letters. The instrument shown was kindly lent 
by the National Institute for the Blind, J^ondon, 
where it 1$ in dailv use. 

Dr. Leonard HtU‘ Recording kata-thermometer. 
This instrument gives a continuous record of the 
cooling pemer of the environment exerted on the 
surface of the bulb of the kata-thermometer, which 
Is Butomatirallv kept at skin-temperature. Intro- 
duced Into the bulb of the “kata,” which is filled 
with alcohol, is a ooil of wire with a large tempera- 
ture coefficient of resistance. This coll forms one 
arm of a Wheatstone bridge, which is balanced when 
the coil is at a temperature of C. An auto- 
matic device is used bv which the current sent 
through the coil varies according to ntmos|dieric 
conditions, so that the coll Is kept at ^65® C The 
ammeter placed in series with the coil indicates the 
variationa of current, and so the cooling power. 

Sir J. } Dohbie and Dr. J. /. Fox • Photographs 
of abMrption spectra of alkaloids. The abs^Hcm 
spectra of the alkaloids are characteristic of the sub- 
stance, and within certain limits may Im used to 
distinguish the class of alkaloid. The bands ob- 
t^ed are the bands due to the unreduced part of 
the molecule of the alkaloid Thus the bands of 
quinine, cocaine, and morphine are practically iden- 
tical in position with those of 6-methoxyauinoline, 
benzoic acid, and catechol respectively) Emetine, 
cephsellne, corydaline, laudanosine, and certain other 
alkaloids all give absorption spectra shoudng that 
thev contain the unreduced catechol grouping. The 
photographs exhibited show that minute quantities of 
the alkaloid are sufficient to obtain the characteristic 
spectrum. Thus 03 milligram of strychnine suffices 
to detect and characterise this substance. 

Afr . J. E. Barnard : The microscopic appearance of 
animal tissues in ultra-violet ll^t. Certain animal 
tissues show marked differentiation of structure when 
Illuminated by means of ultra-violet light The image 
obtained is a fluorescent one, and the resulting 
colours or tints depend on differences of chemical con- 
stitution. Such images are often dissimilar from those 
resulting from staining reactions The Ilght-filter 
used Is gloss transpamt to ultra-violet radiations, 
approximately 300-400 /t/i wave-length, made by 
Messrs, Chance Brothers This is combined with a 
quartz cell filled with a ao per cent, solution of copper 
sulphate. The optical illuminating system is of quartz 
and the sub-stage quartz condenser of the “dark- 
ground ” type. Apart from the biological interest of 
the method, the image so formed is of considerable 
value for testing the optical qualities of microscopic 
obiectives, 'as the object so illdmlnated is a perfectly 
self-luminous one. 

The ProtoEoolo^cal Lahoratorv Rothamtted Ex~ 
Prrttnenial Station, Harpenden: The protozoan fauna 
of the soil. The Rothomsted experiments have 
demonstrated the presence in sMI of an ocBye 
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protozoan fauna, and iavesUgatloiia ore now in band 
to ascertain the mode of life of the organisms and 
tiwir effect on other acdl inhabitants, especially boc- 
Mrla. For this purpose daily counts are made of 
bacteria and of protozoa in a natural field soil, di». 
criminating between active and encysted protozoa and 
between various kinds of amosbm and o« flagellates. 
Tyidcal forms were shown, bcludlng an Interesting 
binucleate amoeba. The daily counts sme set out on 
curves which show a remarkable periodicity in the 
case of the flagellate Oicomonar termo, Martin, and 
an inverse relationship between the numbers of active 
amcebm and of bacteria. 

Prof. Walter Garrlangi Some remarkable Gastro- 
pod larvae (Echinospira). Ecktnotfira dtaphaita was 
discovered at Messina and described in 1853 by Krohn, 
who showed it to be the pelagic larva of Lamellaria. 
It has two shells, one Inside the other. The outer is 
cast aside at metamoiphosis. A complete series of a 
related species from Plymouth was exhibited, where 
the metamorphosis f«r the first time has bwn ob- 
served Diagrams of related species illustrated the 
larval evolution of the group and its remarkable 
parallcliam to the development and evolution of 
Ammonites. 

The Hon. H. Onslow • Abraxat grossulartata (the 
magpie or currant moth) and its varieties, showing 
mode of inheritance. There are many varieties of the 
magpie moth, which are inherited according to the 
well-known laws first formulated by Mendel. The 
black pattern of the type-form usually shows domin- 
ance over the other varieties The patterns of the 
pale variety, laciieolor, and op the melanic variety, 
varlevata, are combined to produce a new form, 
exquisita. As is well known, the laeticolor pattern is 
linked to the female sex, and in the same way the 
radiated variety, aetinota, is linked to the male sex. 

Dr. John Rennie t Preparations showing various 
aspects of acarine disease in hive-bees. The specimens 
exhibited were (1) the mite, Tartonemut Woodi, 
Rennie, whfeh is the causal organism in acarine 
disease in the honey-bee ; (a) infested trachese of bees, 
showing 7 . Woodi in all stages of development; and 
(3) trotmese showing pathological development of chitin 
in the areas of infestation. (4) Other mites found in 
association with hive-bees, including one other species 
of Tarsonemus. The disease, apparently restricted to 
the British Isles, first nppearro in iqoz. Affected 
bees usually lose their power of flight. 

The Zoological Detariment, King's College (Uni- 
versity of London) • Reconstruction models and draw- 
ings made by Dr. F. J. Wyeth, illustrating the 
development of the audit^ apparatus and adjacent 
structures in the New Zealand Tuatara (Sphenodon). 
The models were made of wax plates i mm in thick- 
ness, each plate representing an enlarged microscopic 
section, the different systems of organs being distinc- 
Hvelv coloured. The drawings were for the most part 
made from the models to Illustrate Dr. Wyeth's 
memoir on the development of the auditory aii^atus, 
etc., in Sphenodon, communicated to the Royal Society 
bv Prof. A. Dendy. 

Department of Zoology. British Museum (Natural 
History): Idfe-history of the common eel (Mr. C. 
Tate Regan). The researches of Dr. I. SchmUk have 
shovm that the common eel or fresh-svater eel 
(Anguilla vulgaris) of Europe breeds in the Atlantic 
south-east of Bermuda. A series of lanae, 9-60 mm. 
long, from the middle and w e s t ern North Atlantic was 
exhibited ; these growing larvss have long and slender 
pointed teeth. The metamorphosis into the elver, or 
young eel, was shown by a photograph. Models illus- 
trated die changes in the adult eel when it migrates 
to the ocean and becomes mature. 
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Zo9logieal Lahorntory, Jmf trial CtMtge of SeitHce, 
South Rttuington, S.W.; (i) Embryonic calcareous 
structures of the lantern of the sea-urchin. Echinus 
miUaris (Mr. Devanesen). The calcareous parts of 
the lantern, with the exception of the teeth, arise as 
tri-radlate spicules. While the jaws, the epiphyses, 
and the compasses each make tndr first appearance 
as a pair of spicules, the rotulse alone arise from 
single spicules. Each tooth is made pp of two ad- 
jacent vertical rows of rectnn^lar lamellar which 
afterwards fuse together (2) The spermatogenesis 
of the louse, Pediculus corporis (Mr. H. G. Cannon). 
The somatic chromosome numW in both sexes is 
twelve, but spemi.itogonial mitotic figures show only 
' six, and there is evidence that these are double. 
There is only one spermatocyte division, which is 
extremely unequal, leading to the separation of a 
minute polar-bods -like cell which degenerates. It is 
this division which was exhibited 

Royal Botanic Gardent. Kew • Abnormal develop- 
ment of lime-tree branches due to the presence of 
mistletoe (Viseum album, Linn ). Large and small 
sw'elllngs often occur on the branches of lime-trees 
infested with mistletoe, and there can be little doubt 
that they are due to the presence of the parasite, 
although on the larger swellings mistletoe is weak 
and sometimes difficult to find, while on smalt swell- 
ings, or where very little abnormal increase in girth 
is noticeable, mistletoe may be very vigorous. From 
the presence and character of the 'dead haustorla in 
the older parts of the large swellings it is apparent 
that healthy mistletoe was present at an earlier date. 
Canker, however, occurred, whereby the mistletoe 
became Insecure and w.is eventually tom away by 
the wind. Vigorous new aerial branches did not 
appear, but buds and haustoria in the bark continued 
to grow, and the affected part of the lime branch 
developed at an abnormal rate, the consequent 
thickening of the bark probably inhibiting any 
strong aerial growth of the parasite. 

Dr. W. Bateson • Variegated prothallia of a fern 
The variegated fern. Idiantum luneatum var. varie~ 
gata, produces prothallia of which many are green 
and some variegated From these arise ferns which 
may be green, variegated, ir white Apparently 
segregation here occurs in haploid tissue, 

Mr. Franklin Kidd: Application of cold-storage and 
gas-storage to English apples. The Food Investiga- 
tion Board has been investigating the possibilities of 
the coId-stnraf(e method and of a new method known 
ns "gas-storage ” in application to the English apoV- 
crop. Improved methods of apple storage are re- 
quired in order to bring the home-grown apple into 
successful competition with Imported apples through- 
out the winter season. In cold-storage the apples are 
kept just above freering point. The method is costly. 
In “ gas-storage ” the apples are held in a gas mix- 
ture created and maintained bv their own respira- 
torv activity, no machinery being required. This 
method is cheaper. ’ 

Dr. W, Lawrence Batts- Portable cotton-sorting 
mechanism. The “ sorter " mechanism is designed to 
analyse a collection of such fibres as cotton-hairs by 
distributing them on a collecting surface in the order 
of their individual lengths, thus enabling the frequency 
distribution of length to be plotted. The instrument 
shown was re-dei^ned from the original automatic 
form in order to provide a portable pattern convenient 
for the use of cotton-growers and agricultural experi- 
ment stations abroad. 

Dr, A. Smith Woodward; Fossil fishes from the 
Old Red Sandstone of .Shetland. Tftla is part of a 
collection latelv made bv Mr. T. M. Finlay, of the 
University of Edinburgh, and Is Important as Includ- 
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ing well-preserved specimens of a Palseoniscid ftih 
related to the Carbmlferous Rhadinichthys. Scales 
of a similar Palseoniscid are already known from 
Upper Devonian formations in North America and 
Antarctica. 

Dr. F. A. Bather; Some questionable fossils. 
(1) Tubular quartzite of Cambrian age from Sweden 
and of Lower Devonian age from the Eifel. Are the 
structures produced by worms or by ascending air- 
bubbles? (2) Echinoderm remains of Permian age 
from Timor. Are they spines of sea-urchins or bases 
of crinoids? (3) Homed Trilobites of Middle Devonian 
age from the Eifel. What, if any, was the use of 
the horns’ 

Mr. J. Reid Moir: A scries of ochreous flint im- 
plements, cores, and flakes of Early Chellean (Palaeo- 
lithic age) from the base of the Cromer Forest Bed 
deposits. The specimens exhibited were collected 
from a limited area of foreshore exposed at low water 
at Cromer, Norfolk. The series included Implements 
of Early Chellean forms, such as have been found 
hitherto’ in river-terrace gravels, together with rostro. 
carinates, choppers, scrapers, points, cores, and a 
large number of flakes. If the specimens are as- 
signed correctly to the base of the Cromer Forest 
Bed, then the earliest Palsollthic cultures are refer- 
able in East Anglia to the Upper Pliocene deposits. 

Mr. George H. Gabh • The original portrait of 
Galileo bv D. Tintoretto, In oil, p.-iinted about iCoj-y, 
when Galileo was from forty-one to forty-thiee years 
of age. This portrait is of great historic interest as 
probably the earliest original existing portrait of 
Galileo, a somewhat earUer one bv .Santi d! Tito 
having been lost. At the time D. Tintoretto pabted 
the portrait Galileo was master of mathematics at 
Padua, whjfh is indicated by the inscription on it. 
“Gallileus Gallileus Mathus ’’ This was some year*, 
before he bcg.)n the great astronomical discoveries by 
means of the telescope which consolidated the tbeon’ 
of the Copemican system and immortalised his 
name. A small engraving bv Schiavonl w-as made of 
thU portrait about ifiia. 


UniTersity and Educational Intelligence. 

r\MBRjDGR.— The Adams prize has been awarded to 
Dr. W. M. Hicks, .St. John’s College. 

It is proposed to form an advisory committee on 
geodcsv and geodynamics to make provision for study 
and research in geodesy, including arc measurements, 
primary triangulation, precise levelling, and gravity 
determinations ; also for geodynamics and tidal 
phenomena. It is hoped to take the first active step 
towards the foundation of a school of geodesy and 
geodynamics which would eventually meet the prac- 
tical needs of the surveys of the Empire. The ad- 
yisorv committee would be largely nonwated by out- 
side bodies, and both the Hydro^apher of the Navy 
and the Director-General of the Ordnance Survey 
would be represented on it. Further steps m 
organisation await the appointment of a prelector in 
geodesy by Trinity College. 

London.— The following new aonointments have 
been made at University College Mr. T. A. Brown, 
senior lecturer in pure mathematics for the session 
1021-22, and Dr. Percy .Stocks, medical officer in 
connection with the department of applied statistics 
and eugenics (this appointment has been Instituted by 
means of a grant made by the London County 
CoanciO- 

Sir William Tllden will deliver three public lectures 
at l^lversitv CoHege on “The History of Chemistry 
in the Nineteenth Century " on Fridays, May 27 
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June 3 and to, at 5 p tn The choir ot the Aret lec* 
ture will be taken by Prof J Norman Collie 

MANCUisisa *— The council hae inebtutad a new I 
•ctialr in the Faculty of Commerce, and appointed Mr 
■G W DanielB ae profeeeor of commerce and ad 
ministration as from September 29 next Dr Albert ] 
Rornsbottom has been ai^inted professor of clinical 
medicine The following appomtments have also been 
nfiade by the council — Senior lecturer in economics 
Mr T S A^ton, lecturer In histigogv Miss Ruth 
Fairbaim , assistant lecturers in physics Dr J C M 
Brentano and Mr H Lowe» , and assistant lecturer 
in metallurgy Mr Hugh O’Neill 

Paor Einstsin will deliver this vcar s Adamson 
lecture of the University of Manche<iter on some day 
dunne the hrst week in June He will afterwards 
vlnt Kmg’s College London, and other institutions 
-which approached him after he had arranged to go to 
Manchester 

Ttn open competitiva examinition for assistant 
•examiners in the Patent Offaoe will begin on Tuesday 
July a6 mstead of on July is {as stated in the pnntra 
regidations) and will last until Saturday July 30 
Any candidate who has attained the age of twenty on 
July a6, and has not attained the age of twenty-6ve 
•on July IS, will be regarded as eligible in resp^ of 
age to compete on this occision 

Wb learn from Sctsncs that at a recent meetmg of 
some of Sir William Osier’s students an Osier 
Memorial Association was formed for the purpose of 
founding an Osier memorial lectureship m the Uni- 
versity of California, which will provide for an annual 
lecture on a scientific subject The expense will be 
met by a yearly assessment of the members of the 
association Dr John M T Finney, Baltimore, has 
accepted an mvitation to deliver the first lecture 

Tux Salters' Inshtute of Industrial Chemistry 
.(Salters’ Hall, St Swithin’s Lane, E C 4) invites ap 
plications for a limited number of fellowships, value 
350! per annum from those who bv October next 
will have completed thiee years’ traming in chemistry 
and seek an uidustrial career Full particulars of 
training and war service (if any) of candidates should 
reach me director of the uistitute befoie June 18 

Tub council of the British Medical Association Is 
prepared to receive applications for an Ernest Hart 
memorial scholarship, of the value of sool per annum, 
for the study of some subject in the department of 
State medicine and for three research scholarships 
each of the value of 150! per annum for research 
relatmg to the causation prevention, or treatment of 
disoise baih scholarship is tenable for one year 
commencing on October i, but a scholar may be 
re-elected for a penod not exceedmg two additional 
terms A number of grants for assisting research 
will also be awarded preference being given to 
members of the medical profession and to applicants 
who propose to Investigate jproblems duectly related 
to practical medicine Applications for scholarships 
and grants, which must be made not later than 
June 35 should be accompanied by testimonials, tn 
eluding a recommendation containing a statement at 
to the probable value of the work to be undertaken, 
from the head of (he laboraton, if any in which the 
applicant proposes to work Forms and further par- 
tfralars ran be obtained from the Medical Secretary 
of the British Medical Association, 439 Strand W C a 

Tub eighth annual repwt on the industrial fellow 
ships of the Mellon Institute in the University of Pitts 
iburgh directs sitention once again to the scheme for 
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prtmoting industrial scientific research srtikh was 
bitiatad by tba late Prof Robert Kennedy Duncan 
m the Umversito of Kansas m and in the Uni- 
versity of Pittsburgh in 1911 ‘Im pruiciplea upem 
which the scheme is based, whkh were descrfiied in 
« report by Mr T U Uumberstooe published a«ne 
years ago bv the Board of Education, should by this 
tune be well known in this country Although not 
commercial'’ in spmt, the Mellon Institute has been 
able to render a great national service by demon- 
strating to American manufacturers that industrial 
reseanA is a pa^g proposition- The number of in- 
dustaial fellowships in operation m die institute is 
now forty-eight, and the money contributed by indus 
trial firms in the last ten years amounts to i 534, 073^' 
dollars A considerable number of fellowships have 
been established by groups of firms, and the report 
points out that some of the larger multiple fellow- 
ships are now so well established and so distinctive in 
their fields of inquiry that they are not uncommonly 
regarded as Independent organisations This develop- 
ment will no doubt, require watching in future 
Several experimental plants have been set up in con- 
nection with the institute Recent subjects for inves 
tigation include magnesia products, fruit beveragts, 
asMtos, and refractories The Kenney Duncan sv stem 
of industrial feltowships has now been thoroughly tested 
and its fundamental principles remain unshaken, ind 
It may well be asked why, with so much public money 
freely spent in this country on applied scientific re 
search, this admirable method of establishing a link 
between the universities and industry has not been 
given a trial 

1 HB list of the summer courses in Eiij^land 1 i<J ales 
prepared by the Special Inquiries Oftioe of the Board 
of Education for me use of education authorities and 
teachers has just been issueil The mfonnation pro 
vided IS in tabular form under the following head 
mgs — Authority responsible for course, place, date, 
fee, subjects of instruction, address for further par 
ticulars, and remarks In the eastern counties of Eng 
land there will be a course on the origin and develop 
meat of the physical geography of Europe map con- 
struction, anthropogeography, historical, political, and 
economic geography at Cambridge, and another on 
the prmciples and practice of horticulture at Chelms- 
ford At the South Eastern Agricultural College, 
Wye, lectures and demonstraUons will be given illus- 
trating the teaching of chemistry botany, mycology, 
and entomology applied to everyday life In the 
Midland Counties courses on teaching method as 
applied to geography will be given at Nottingham, 
aiM there will be lectures and conferences on the 
teaching of numerous subjects including geography 
and science, at Oxferd In the south western area 
courses in geography, cheoustry mathematics, 
physics, and psyciwlogy will be held at Exeter, while 
at Weston-super-Mare the subjects include expert 
mental science, botany, rural science, and hygiene 
At both places the courses will be designed to fit 
teachers for continuation-school work In tne northern 
counties lectures on oceanography and fisheries •will 
be given at Barrow-ih-Furness At four places in 
Wales there will be courses in science aubjects At 
Amman Valley County Intermediate Schotd there will 
I be a course on mine surveying, and at Madryn Casde 
Farm School one on school gardening and rural aaenoe 
At Cardiff courses wifi be given in pure and smiled 
science, particubrly in various branches of enmneer- 
ing and at Bangor on the teaching of geography and 
regional survey work The table of courses can be 
obtained from H M Stationery Office cr from E 
Ponsonbv I td , 116 Grafton Street Dublin (4d net). 
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Calendar of Saentific Pioneers, 

Mar 111 17M Oarl WSMm SdiMta dM-Pre 

emlnmt m an experiniental Imcstigator and thnnltil 
dUcovereTt Scheele wcvksd as an apothecary in various 
tovns in Sweden devoting his leisure to chemistry 
Included among the many substances be discovers 
are chlonne ammonia oxygen and several aads 

Msy SDf 17tS OlMrtot Bemet dwd —A well known 
naturalist of Geneva Bonnet made researches on 
parthenogenesis the respiration of msects and the 
use of leaves He also published works on psychology 
^ May SI. im WMmm IMtowM MBer died— A 
fellou of St John s C ollege Miller from 183a to 1870 
was professor of mmeroiogy at the University of Lam 
bridge Ho developed a system of crystallographv 
adapted to matbematical calculation 

May 21, 1IM AMfMt AdMf IdaM^ Bberiiord 
Kiaidt dM — A student under Magnus Kundt in 1888 
succeeded Helmholtz as professor of experimental 
physics and director of the Berlin Physical Institute 
Mis most successful work related to sound light and 
magneto^iptics 

May SS. 1IM Oaspar Mwtt died— lo Schott 
Guencke and l^ann Sturm belongs the ciedit of 
reviving the study of the tihysical sciences in Germany 
ifter the Thirty Years War Schott was educated m 
ItaU as a Jesuit but afterwards taught at Wurzburg 
His Mechanica— bydraulica — pneumatica (1657) 
contains the hrst desmption of the air pump 

May 22, IMS Jubm PNMtsr Med— A mathe 
maticiin and physicist of Binn Plucker extended 
xnaKtical geometry and was known for his discovery 
of magneto-crysMihc action and for his researches 
on spectroscopy ind the clectiic dischitgc in rarrhed 

‘^^M^ay 23, 1317 Augusta Lwds Oauoliy died— Cocer 
mi, the whole fiekl of mathematics and mathematical 
phv* « the work of Cauchy is noteworthy for the 
rigorous methods he introduce He was a professor 
at the £cole Poh technique 

May 28, 13M Qeorgt dohn Romanes dtod— After 
earlj work on the nervous and motor systems of the 
Edimodermata Rommes turned his attention to such 
questions at mental evolution in animals He was an 
intimate fnend of Darwin and did much to popularise 
his views 

May 28, IMS Pram Irmt Newmami Mod — 

Neumann was bom in 1798 and from iSzq to 1876 
was professor of mmeralogy and physics in the Uni 
\ersit\ of Konigsberg He did important work on 
the d>namlcal theory of light and on the mathematical 
theon of electrodynamics 

May 21, 1343 NMaa OoiMniloiit Mod— Bom at 

Thom in 14*1 Copernicus or Koppemigk was the 
fourth child of a merchant After studymg at Cracow 
Bologna Padua and Ferrara Nicolu through his 
unde the Bishop of Ermland became a canon of 
Frauenburg Cathedral Laf^ on he was administrator 
of the diocese Among his great contemporaries 
Luther Erasmus Leonardo da Vinci and Paracelsus 
Copernicus is the representative of the reformers of 
astronomy All his leisure was given to observation 
hts “De Revolutfonibus is the result The first 
pnnted cc^v of this work w as placed in the hands of 
Copernicus when he was dving Dedicated to Pope 
Paul III many years afterwa^ it was placed upon 
the Index 

May 24. 1137 Kari Irmt Adolf von Hoff Mod —The 
frlenq of Werner and Goethe Hoff* 1 * known to 
gedogists fOr hts History of the Changes on the 
Surface of the Earth * (1833-41) ECS 
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Societie* and Academies. 

London 

Ltaacaa Seclety, Aprd 21 —Dr A Smith Woodward, 
jnesident, m the chair— Prof R Newstsad home 
observations on the natural history of the Upper hhin 
River, Nyai>aland fhe common types of the flora 
and fauna were dibtussed The flora was dealt with 
under three secticns — (1) Ihe river and its banks, 
(3) the open dambo or savannah, and (3) the forest 
D^mg with the insects, special reference was made 
to a highly protective species of ManUs (Taraeodtt 
perlotdes) and the common tsetse fly of the country 
(Glositna mor^ttans) the latter being the chief factor 
in the dissemination of sleeping &kness in man 
Seventy'^ight species of birds were collected among 
these a new species of flycatcher (Enthrocsrws nyosM) . 
and large flocks of the rare lorikeet (Agapornu 
UUtanae) were observed 

Faia4ay Sectaty, May 9 —Prof A W Porter, presU 
dent, in the chair — E K RMeal and U R Evans 
Ihe problem of the fuel cell huel cells may be 
classiued as — (i) Direct fuekcells burning solid fuel 
These suffer from current polarisation due to the low 
velocity with which carbon enters into electrodi rc 
actions (3) Semi direct fuckcells burning giseous 
fuel These suffer usually from current polarisation 
due to the difficulty of keeping the electrode material 
saturated with g is Mood and Lani,er overcame this, 
but in doing so used so much platinum that their cell 
became far too expensive for practical use An at 
tempt to use nickel instead of platinum as the sub 
stratum of a gasailcctrode was unsuccessful (3) In 
ducct ctlK of (0) oxid iti m^cduction type 1 hese suffei 
from not only (1) urrent polartsatun dependtnt on 
the electrode area but also (11) time pol ii isation^ de 
pendent on the cell volume This second kind of 
polarisation is economically most important but hiv 
been overlooked by some workers borne fresh celK 
of this type were tested but proved unsuitable 
(6) Metxl anode type Zinc appears unsuited but pre 
Itminary experiment with different cells (both hot and 
cold) in which tin was the active element gave results 
which seemed promising — L h A»«PP The sdu- 
bikty of small partules and the stability of colloids 
A theoretical paper in which Ostwald s relation 


between the solubility and size of particles is modified 
for the case where the particics are electrictll} 
charged ^n attempt is made to explain the connec 


tion oetween the stability of colloids and the charge 
I carried by their partules 

Edinburgh 

Roysl Sacisty May a - Prof F O Bower ]|iresU 
dent in tbo chair— Dr Dawson Tarase and Mr 
D M R Cfosrtls Behaviour of an electrified pith 
ball In an ionised atn « sjffiere This communication 
concerns a iMicate method of demonstrating the' 
ionised atmosphere surrounding flames and hot bodies 
by means of a pith ball suspended from the knob of 
a charged Leyden jar The effectiveness of vaoouv 
sources of ion sation was demonstrated and the direc 
tive influenie of the charged Levden jar shown The 
conclusions arnved at were — (1) A charged pith 
ball ran serve as a very delicate indication of the 
eiectneal condition of its surroundini,s (3) The ion 
are exmeentrated along the straight lino Joining th* 
centre rod of the charged far and the source of 
ionisation (3) The Ions tcncl to be carried upwards 
by eonreetkm currents (4) The ionisation of the 
atmosphere does not dmnd upon the luminous or 
aetmte intenrity of the fllune mit is associated with 
a racOaffon of longer wave length (3) The effect 
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tuKK) tibealectrified plUi ball appcm to be independent 
of die nature of iti charge —Ur K XMMm and Prof 
W H Lang Old Red Sandatone planU ebowing 
•tructuree from the Rhyme Chert Bed Aberdeen 
ahu« Part iv Reetorations of the vaicular crypto- 
gams and discussion of their bearing on the general 
morphdogy of the Pteridophyta and the origin 
of the organisation of land i^ta Restora 
hons of the four plants Rhyma Gwynne 1 augham 
R major Homea Ltgmtn and itUroxyton ilackut 
are given A few awitional features supplementary 
to tm descriptions in preceding papers of the senes 
are describM The hermspt^kOl projections of 
Rhyma Gwynne Vaugham are shown to have 
originated underneath stomata A oompanson is 
nuiae between them and certain mtamescences in 
existing plants Areas of necrosis and marked wound 
reactions of the tissues around them are described 
for both species of Rhynia The apex of a stem of 
R major is figured 11 k discussion summarises th< 
authors views on the beanngs of the facts descnbcd 
in the Parts 1 iv on problems in plant morphology 
Part V The Thalknhyta occurring in the peat bed 
the succession of the plants throughout a vertical 
section of the bed and the conditions of accumulation 
and preservation of the deposit The Thalloidiyta 
found in the siliafied peat are described The most 
abundant are fungi represented by hyphas of the 
myoehum and vesicles or resting-spores borne on 
this With the exception of one specimen the 
hypluB were non septate and the fungi arc regarded 
as belonging to the Phyccmiycetes A number of 
form types are described the species distinguished are 
Priaeomyeet Gordon* P Gordon* var major P 
MteroxyU P Homeae P vesHta P Stmpsont and 
P agglomerata The possibility of there being a 
symbiotic (mycorrhiral) rehtion between certain fungi 
and the viscular crvptogams is discussed there is 
no conclusive evidence in favour of this The major tv 
of the fungi in the Khvnie peat were certainly living 
as saprophytes Bacteria were doubtless present in 
abunoance but are difficult to distinguish in the 
granular matrix A representative of the Schizophyta 
a filamentous organism with the small protoplasts prt 
served is nimed Archaeothnx osctUator*formu and 
compared w th Bcggiatoa and Oscillatorla among 
existing pHnts Scattered remains of an alga the 
vegetative structure of which presents a number ot 
resemblances to existing Characese ate described 
under the name Algites (Palaeonttella) cranit Two 
fragments belonging to an organism with the char 
actenstic structure of Nematophyton are desenbed as 
N Tatt* The specimens show the structure of the 
peripheral region which in speamens previously de 
salM has not bee« preserved The succession of 
the plants throughout a section of the Chert Bed as 
expoud tn situ is followed and the conditions ot 
formation of die Rhyme deposit are discussed On 
grounds mainly of resemblances presented Iw Astero 
xvlon to Tharsophyton {Lyco^itei) Mwert the 
Rhyme Chert Bed is allocated to the Middle Old Red 
Sandstone age 

Paris 

Acadsay et Sclsaces April 35 M Georges Lemoine 
In the chair — C OaHhard Tnply indeterminate 
systems of right lines and their conjugates with 
respect to a linear complex —I Cadaet The different 
mooes of regeneration of the antennae in Caraunus 
morosus—C Nkode and A Ca i a td New acquisi 
turns in the experimental studv of trachoma An 
account of results obtained in experiments on apes 
and ndibits — I Tstsmm Observation of the annular 
echpse of the sun on Apnl7 1931 at the astronomical 
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observatory of the Umverei^ of Valencia (bpaia) 
Comparison of the observed and calculated times of 
contact — P Fax Measurementa of stellar parallax 
at the Dearborn Observatory The table givmg tbe 
parallax of twenty four stars is based on pbotomphic 
observations with the ^g-cm equatorial — A motc 
JT he principle of equivalence and reversibility —H 
tai iiia and C Fabry fhe displacement of the solar 
lines under tbe action of the gravitational field The 
differencea observed between tbe lines of the solar 
spectrum and those of the arc in vacuum cun be per- 
fectly mterpreted by the fcdlowing hypotheses the 
fnessure in the reversing layer is small and con 
aequently the effect of the pressure can be neglected, 
and the Einstein effect is me only cause of the die- 
piacement of the lines of the solar spectrum — -Mme 
P Carts ihe Y radiation and the evolution of heat 
from radium and mesothorium fhe heat evolved is 
measured by an ice calorimeter with a tapiUai^ tube 
one division of which corresponds to about 0 03 
calorie A method for the determmation of the rela 
tive quantities of radium and mesotbonum in a sealed 
tube can be based on the calorimetnc measurements 
ind It may also be possible to determine the of 
tbe specimen by obMrvations with time intervals of 
several months — Mile Irbne Carts The atomic 
weight of chlorine in bome minerals Three minerals 
were examined a Canadian sodalite a Norwegian 
apatite containing chlorine and a salt from Central 
Africa The hyorochionc acid prepared from these 
minerals was ronverted into birium chloride and 
comparative experiments were made on the silver 
chloride obtained from these and from ordinary pure 
barium chloride With the lodahte and the apatite 
the differences observed were of the same ord^ as 
the experimental error tn the case of the salt the 
atcmuc weight found was 3560 This difference was 
proved not to be due to the presence of bromine or 
iodine and further experiments with this material 
will be carried out — M; LsperU Ihc measurement 
of the mobility of gaseous ions by the toothed wheel 
method The mobility of gaseous ions has been 
measured by a method based on that used by Fireaii 
for the determination of tbe velocity of light Some 
preliminary results are given — G C sa tiw ia lfa i s The 
protection against X ra^ of persons other than the 
operator and patient The effects of modem \ ray 
tubes can be telt outside the operating room and m 
thickly populated districts may be a source of danger 
Experiments are described bearing on the precautions 
required to prevent the rays penetrating beyond the 
qierBting room — A Daavtniar The working of the 
I ilienfeld tube — C Matignoa 1 ho pnnaples of 
some new methods applicable to the determination of 
molenila wreights The utilisation of dietnical 
equilibria for the measurement of molecular 
weights — L OalOct The tempting of brasses 
containing tin — M Ptmat The solubility of 
various potassium salts in mixtures of water and 
alcohol \lcoholic solutions of varying strength in 
alcohol of the salts examined (potassium bltartrate 
perchlorato chloroplattnate fluosilicate and cobalti 
nitrite) were prepared by prolonged shaking of the 
salt with the mixture the alcohol removed by evapora 
tion in a current of dry air the liouid made up to its 
ongmal volume with water and the concentration of 
Bie salt determined by the dectrolytic conductivity 
method Solub lities for each of the above salts ore 
given for six different concentrations of alcohol — P 
DunsoII The acid ethyl dlethylmalonate — M 
RsoMa Contribution to the study of the globular 
silica representing the flmt day to the south of the 
Paris basin — M DsUfhM The active mcemic com- 




May i9» 1931] 


NATURE 


383 


pounds. kuthor ngards a crystalline structure as 
racemic If it is composed of equai numbers of dextro- 
rotatory and isovorotatory molecules. The optical ac- 
twity is only an accessory phenomenon depending on 
the nat^ of the molecules of each configuration, and 
“ 5®^ i" particular case of simple enantiomot^fi. 
—J. as Lanafeat ; The episodic character of the lajers 
of carbmiferous limestone in the Boulonnais and the 
dolomitiaation of certain of them. — S. Stalaassea ; 
Some n^orphotogical characters of the crown of the 
molars of mastodons and elephants. — R. Soaigss . 
The embryogeny of the labiates. The development 
of the embryo in Mentha vindn. — A. Oerls and C. 
VisehBiac: The alkaloids of valerian. The authors' 
results confirm those of Waliszewskt and Chevalier. 
Valerian^ root contains two alkaloids, chatinine 
(soluble in ether) and valerinc (insoluble in ether, but 
soluble In chloroform). The proportions found in the 
root ore very small, and, ns their physiological action 
is slight, these substances probably have no bearing 
on the therapeutic action of the valerian. — J. PeUtti : 
The mitochondrial origin of the anthocyanic pigments 
m fruits. — E. Lkeat ; The structure and evolution of 
the nucleus in the meristem cells of some Euphor- 
biacM. — R, 4s LtUidttrs ; Remarks on the chromo- 
somic processes in the diploidic nuclei of Podophyllum 
pettatum. The author's observations on the evolution 
of the somatic chromosomes of P peltatum, given 
in detail, are not in accord with those of Overton. — 
Dsigm and H. Merry ; Food rations and vita- 
mins. — A. Luritre : Surface tension and the ana- 
nhvlnctic shodc. Replv to the criticisms of W. 
Kt^ccewski.— A. Voddsl: The regeneration of the 
genital glands in Planaria.— A. LofeM; The adaptive 
modifications of Dunaliella roltno.— A. Ma^ua ; The 
variation in weight of the lowering and lifting 
muscles according to the extent of the wing.surfaco in 
birds.— S. and A. Mayer; The fundamental organic 
substance of amylopectin. The amylopectin was 
separated by electrodialysis from a starch solution. 
Its chemical and physical properties are compared 
with those of the amylose solution obtained In the 
process of preparation E. Real ; Some remarks on 
the action of light and heat radiations in heliotherapy. 
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The Use of OU Fuel. 

T he prolonged coal stoppage has given an 
impetus to the use of oil fuel for industrial 
purposes. Conditions were favourable to such a 
slevelopment, and circumstances have helped to 
expedite it. One may reasonably assume that the 
coal industry will suffer some permanent loss as 
a consequence of this step, since fuel consumers, 
having gone to the expense of adapting their plants 
for oil burning, are not likely to revert wholly to 
■coal again, especially as by doing so they would 
he surrendering the advantage of possessing an 
alternative which business counsels them to retain 
in view of the unhappy frequency of labour 
troubles in our coal-fields. 

Another aspect of the matter which will influence 
commercial men is the economies which accrue 
from replacing coal with liquid fuel. In compar- 
ing the two, availability of supplies and prime cost 
are, obviously, the first factors to be taken into 
account. As market quotations now stand they do 
not tell against oil as they used to do. Fuel oil 
teems to be in good supply, and at the current 
price of about 61. to 61. io(. per ton is practically 
as cheap as coal when everything is considered. 
As two tons of oil have aj^oximately as high a 
calorific value as three tons of coal, the greater 
heatiBg power of the former goes far toward.s 
equalising the difference in cost. Nor is this com- 
parison in heating properties merely an estimated 
figure; it has been established by actual test. Oil 
fuel is, likewise, much cleaner to handle than coal, 
and the labour costs of operating it are far lower- — 
roughly, about five times le.ss. With it steam can 
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be raised more quickly, and the temperature of 
furnaces regulated with greater ease. By simply 
turning the tap of the atomising spray one man 
controls the fire in an oil-burning furnace, whereas 
the coal-fed furnace keeps several men employed 
in shovelling in fuel, levelling fires, and breaking 
up clinker. Oil does not require any ash-ejecting 
equipment, which means a saving in plant, nor is 
the inside of the furnace damaged by “ slicers ” 
and “ prickers ’’ — and that also effects a saving 
in working costs. 

OU had been growing in favour before the exist- 
ing industrial crisis came along to give impetus 
to its adoption. The British Admiralty was 
amongst the earliest to investigate its possibUities 
and to employ it on a large scale. After a lengthy 
period of experimenting, a flotilla of oil-fired 
destroyers was added to our Navy in 1909. Since 
that date oil has been steadily replacing coal as 
the staple fuel of H.M. ships, until at the present 
time ail our effective warships are oil burners. 
Most of those retained on the active list also use 
oil for such auxiliary purposes as cooking the food 
of the crew. 

Prior to the introduction of liquid fuel into the 
service the Navy was an exceedingly good cus- 
tomer to South Wales. But it now makes only a 
negligible demand upon the product of the pits 
there, as will be seen from the fact that during the 
current financial year the Navy is spending about 
three times as much upon oil fuel as it is upon 
coal. For the Navy an oil-fuel flash-point of 
*75° bcc** adopted. In the mercantile 

marine the flash-point is 1 50*^ F. ; and in the latter 
service there has been a considerable " turn over ” 
from coal to oil fuel during the past couple of 
years. How serious a matter this may prove for 
the coal producer is shown by the fact that whereas 
a ship like the Aquitania used to take in 660 
ten-ton truck-loads of coal each time she crossed 
the Atlantic, she now has accommodation for 
7000 tons of on instead. Upon the salt- 

water highways the future lies largdy with 
the motor ship, which is making its appear- 
ance there in ever-growing numbers, ^ing 

Diesel-engined, craft of this type have no 
direct use for coal as a fuel, and every 

such vessel put into service means a lessening of 
the demand for the output of the collieries. Look- 
ing at the subject comprehensively, one can only 
arrive at the conclusion that the extending use of 
oil for fuel purposes constitutes an economic factor 
that is bound to, have a considerable effect upon 
our coal-mining industry in the future. 
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The great problem m connection with oil fuel is 
that of supi^y It has been estimated that the 
worid has coal enough to last it for another five 
hundred years Nobody can estimate how much 
oil we possess, for no one knows So far as Great 
Britain is concerned, we nou have to import most 
of our stocks of this fuel, and for the time being 
the supplies are equal to the demand The shale 
oils obtained in various parts of the United King* 
dom are nearly all suitable for fuel, but the yield 
is very limited Hopes are entertained that the 
new field opened in the Fen district will even 
tually give large supplies, and it is reported that 
oil cm be obtained there at a cost of ad per 
gallon, as compared with the lod per gillon 
for Scotch shale Whether this hope will be ful- 
filled or not we must ‘ wait and see Howes er, 
judging by prices quoted and reports from oil pro 
ducing centres abro id, supplies available appear to 
be sufficient for present requirements How far 
they would be equal to meeting i greatly extended 
demand is quite another matter 

Education as a Science 

Education and World Ctiteenshtp An Essay 
towards a Saence of Education By James 
Clerk Maxwell Garnett Pp x + 515 (Cam 

bridge At the University Press, 1931 ) 36s 
net 

R eaders of Mr oamett s papers in the 
British journal of Psychology and else 
where will open this stately volume expect 
mg to fand substantial fare nor will they 
be disappointed The book is full of vigor 
ous reasoning and independent thought It 
IS written from a definite point of view, with a 
definite purpose, which is systematicaUy followed, 
and It leads to clear cut conclusions Its aim is 
gi\en in its title It is an attempt to outline a 
provisional science of education Mr Garnett is 
unpressed by the need for an accepted body of 
scientific pnnciples which will make our educa 
tional thought and practice more coherent and 
efficient He has therefore made an effort to 
supply the want, in the modest hope that his 
attempt may stimulate others to more successful 
endeavours The result is one of the few recent 
discussions of educational theory which deserve 
to be taken seriously 

Unlike too many writers, Mr Garnett knows 
what he means by a science of education Science, 
he tells us, u “an organised body of connected 
facts graded according to their relative import 
ance " (p 196) Such a body of facts when com 
plete constitutes the "endarchy of science," which 
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IS the world of experience scientiffimlly mterpreted 
— “the neat, tnm, tidy, exact world which is the 
goal of scientific thought *' This ideal shapes his 
conception of the science of education, which is 
a portion of the complete endarchy of soence 
It also determines the lines upon which he con- 
siders education should be organised in practice 
The facts upon which a saence of education must 
be based he borrows from psychology, for psycho 
logy enables us to formulate “the laws of 
thought * from which scientific methods of educa 
tion can be logically deduced But the aim of 
education which must synthesise its methods is 
not gi\ en us by psychology It depends upon the 
aim of human life Unfortunately, the latter aim 
is still uncertain We may, however, provision- 
ally define it in the light of such agreement as 
exists, and thus develop a tentative science of 
education which will be a first approximation to 
the truth, and may serve as a provisional guide in 
pr icticc 

Mr Garnett s pages are so full of matter that 
points in his argument may easily be overlooked , 
but unless we are mistaken, we have in his con 
eeption of educational science one of the sources 
of the duahsm which is the great weakness of his 
book Speaking roughly, we may saj that educa 
tion as a normative saence must interpret facts 
in the light of values, but Mr Garnett gets his 
facts and his values from different quarters, and 
as a result they will not mix His facts remain 
facts and notlung more, and his values either 
belong to a world apart from facts, or are 
merely facts of a certain kind Thus a man s 
will IS the most valuable thing about him (p 138) , 
but will 18 unforeseeable, and possesses no quality 
that characterises its owner except its strength 
(p 391} On the other hand, a fact gains value 
simply by the frequency of its recurrence (p 317) 
This dualism is apparent throughout Mr 
Garnett s argument His endarchy of science is 
essentially a world of facts as such and prefer- 
ably of physical facts Thus it is only unwillingly 
that he speaks of the mind and its processes He 
prefers to speak of the comparatively simple 
material aspects of the brain ’’ (p 8) His first 
law of thought," for example, states that, apart 
from the intervention of the will, our thought 
ictivity at any moment is determined ‘ by the 
neurones that are exated by the degree of their 
excitement” (p 66), which is a rather bold state 
meat The elements of our mental life are ' neu- 
rograms — that IS, "low resistance paths among 
the neurones of the brain or among those of other 
portions of the nervous system ” (p 4a) Our 
purposes, which recent experiment has shown to 
play so important a part in our thinking, become 
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parts of our “neurography,” compounded of the 
ncurograms of, say, oursdves, some action, and 
some future tune (p 144 ei seq ) This failure 
to do justice to the significance of purpose is 
evident m the elaborate discussion of the organ- 
isation of thought (chap xi ) 

The same tendency to explain values in terms 
of facts IS seen in Mr Garnett s use of the phrase 
sssthetic satisfaction ’ to denote the pleasant 
feeling that results when the instinct of curiosity 
achieves its end ’ (p 353), and m his description 
of religious faith as action on an hypothesis with 
a view to Its verification ’ (p 307) More import 
ant IS the effect of his preoccupation with the tidy, 
exact world of scientific facts upon his conception 
of the aun of education Every citizen ought to 
develop a tidy and perfectly integrated mind — a 
single endarchy of neurograms — ^which should 
correspond, so far as the time and effort available 
for his education and his own educability ’ 
permit, to the endarchy of science” (p 313) 
These individual endarchies will vary according 
to the citizen s special activities in the life of the 
community , but m all cases they should centre in 
a single wide interest system Education must 
therefore, aim at the development of an appro 
pnate single wide interest in ^e mind of each bo> 
and girl Schools should be so organised as to 
offer unified courses of training for different 
classes of individuals, distinguished mainly bv the 
types of callings for which they are prepared 
Mr Garnett, however, has too keen an interest 
in ethics and religion to remain entirely content 
with the endarchy of science Hence on ethical 
grounds he holds that human souls are really free 
and can influence neural activity by the exercise 
of will (p 97) What exactly is meant by the 
will and how it is related to the soul and to the 
body does not seem very clear But it is the 
principal factor in developing a single wide in 
terest (p a6S) Such interests, indeed, centre in 
conscious purposes, and we even find the alarm 
ing statement that the possessor of a single wide 
interest will tend always to be conscious of his 
supreme and dominant purpose (p 344) In an 
unporta nt chapter (chap vii ) it is argued that 
strength of will is measured by g, the index of 
general ability, and that g can be increased by 
training Indeed, the cultivation of strong wills 
by the formal training of attention is one of the 
chief ends of education (p 333 et seq ) Again 
the world of science is brought into relation with 
religion, and more particularly with Christianity 
"The Christian account of the universe com 
pletes the discovered part of the endarchy of 
science with an hypothesis concerning the hitherto 
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undiscovered central essences, it does so in 
a manner that enables the corresponding neuro- 
graphy to fulfil the conditions that have to be 
satisfied by the neurography of the typical citizen 
of a maximally efiScient and progressive com 
mumty ’ (p 355) 

rhis conception of the function of religion is 
suggestive in many ways, but it is another ex- 
ample of the loss which the deeper things of life 
must suffer in order to be fitted into the Pro- 
crustes bed of the neat and tidy endarchy of 
science, and, speaking generally, Mr Garnett’s 
effort to make room in his world of scientific facts 
for freedom and religion can scarcely be regarded 
as successful His system of education is too cut 
and dried, too externally determined and bureau 
cratic to meet the deepest demands of human 
nature It might give us industrious citizens, 
good officials and scientific experts, but scarcely 
prophets, artists, and men of genius For while 
a tidy and integrated mind is greatly to be 
desired, it is not, perhaps, the highest type of 
mind we know As Dr Rivers has recently re 
minded us, some degree of mental instability is 
probably a condition of great achievement in art 
and science, and gives strength to man s deep 
craving for religion 

It has been impossible in this review even to 
touch upon many of the important topics uhich 
Mr Garnett discusses with marked ability and 
wide knowledge We may mention, for example, 
his discussion of general abihty, cleverness, and 
purposefulness It is from no lack of admiration 
for his achievement that we have dwelt upon an 
apparent weakness in his argument That weak 
ness will, we fear, mihtate against the general 
acceptance of his special point of view But he 
has done us no small service in giving us a book 
which treats the theory and practice of education 
in a thoroughly scientific spirit It is this spirit 
which matters most, and the book will stimulate 
and encourage all who hold loose thinking and 
vague metaphor to be as pernicious in education 
as they are in any other field of thought 

Advances in the Study of the Yeasts 
The Yeasts By Prof A Guilliermond Trans- 
lated and thoroughly revised in collaboration 
with the original author by Dr F VV 
Tanner Pp xix + 4a4 (New York John 

Wiley and Sons Inc , London Chapman and 
Hall, Ltd , 1930 ) 333 net 

O DR knowledge of the yeasts has made great 
strides within the past twentv years, and 
for this we have mainly to thank the classical 
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researches of Etnil Chr Hansen It is now 
realised not only that many industnal concerns 
depend for their success on a maintenance of Con- 
ditions favourable to the multtphcation of the 
yeast plant, but also that new fields of interest 
are unfolded to biologists and students of medical 
research A book such as this is a timely addi 
tion to our literature for hitherto we have had to 
be content with books on the subject of yeasts 
which had a purely industrial bias In Prof 
Gutlhermond s book the whole subject is treated 
in a comprehensive fhshion, and the reader will 
be able to follow the advances in the subject from 
different points of view 

Prof OuiUiermond s Les Levures appeared 
1 1 1912 but the present book is not a mere trans 
lation of the French edition it is rather a coUabo 
ration of Dr Tanner with the author to produce 
an English work m which it would be possible 
to incorporate the new material which has 
appeared smce 191a The idea is a happy one 
but It has Its disadvantages from the point of view 
of the reader Thus in the first chspter m which 
the morphology and development of yeasts are 
discussed Prof Guiltiermond is referred to in the 
third person with the result that he becomes both 
counsel and judge in the estimation of the value 
of his own researches There is little doubt as to 
the \alue of his contributions but some of the 
points that have been raised ire of a rontroversi ii 
nstuit and not such that all biologists ca 
accept without supporting evidence from indepen 
dent investigators Such for example are the 
heterogamic copulation of yeasts and the attitude 
dipted in regard to the nuclear structures of 
these bodies Many statements are of an e\ pnu 
nature and raise doubts in the reader s mind as 
to whether he has heard both sides of the ques 
tion Incidentally Mr Wager is referred to by 
the name of Wagner throughout this section 
of the subject 

Ihert IS I very useful chapter on the nutrition 
and physiology of yeasts which concludes with 
an unexpectedly scanty account of the theories 
which have been advanced to account for the 
alcoholic fermentation they induce This is dis 
appointing for, after all alcohol is responsible for 
having brought yeasts to the forefront and the 
sibject is honeycombed with tunnels of investi 
gation 

On the question of phytogeny it is not possible 
to share the wnter s opt mism that matters are 
now more settled It is well established that 
particular growths of micro-organisms may be 
side-tracked into exceedinglv minute structures 
which can in such a condibod multiply mdefimtcly 
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and apparently never emerge mto any other forma 
j It IS a common phenomenon in bacterial cultures, 
and the present reviewer can vouch for the appear- 
ance of the phenomencm among some of the higher 
bacteria The probability that yeasts are side- 
tracked offshoots of modem fungi may not be 
great but there is suflBcient evidence to make this 
theory not untenable even if some recent work 
in this direction must be set aside on account of 
cultural impurities The chapters on the prac- 
tical methods that are adopted for the studying 
of yeasts are somewhat perfunctory Un- 
doubtedly the most valuable portion of the book 
IS the short description which is given of all the 
yeasts known to saence The authors have done 
for yeasts what Migula in his System der 
Bakterien accomplished for bacteria We are 
grateful to them for havuig accomplished thts 
arduous work Greater knowledge has resulted 
in slight changes in the classification but in essen- 
tials no stnking changes have been effected 

a book of reference this publication will 
remain a standard for some tune to come A 
warning must however be given due to our 
imperfect knowledge of the activities of micro 
organisms It must not be taken for granted that 
the discoverv of a yeast in a particular medium 
ntcessanls credits or discred ts it for changes 
that occur in that medium nor does it follow 
that if a name is given to a supposedly new species 
that species has not been named before \Vc 
know that sc\ eral sptcics of bacteria have received 
each sever 1 names and it s probable that we are 
suffering from the same maladv in the investiga 
tion of the yeasts This however is an irregu 
lantv which a general text book cannot be ex 
pected to rectify We can say m conclusion that 
this book ought to be in the hands of all those 
who arc interested in yeasts either from the purely 
Bcievtific or from the industrial jxnnt of view 
David Flus 

Introduction to the Theory of Cutves 
Plane Algebraic Curves By Prof Harold Hilton 
Pp xvn-388 (Oxford At the Clarendon 
Press 1930 ) 26s net 

D uring the present century there has been a 
very considerable increase in the number 
of students of the calculus and this increase ha» 
been accompanied by a change in the character 
and content of the text books In the latter half 
of last century a considerable section of works on 
the calculus dealt with the theory of higher plane 
curves and students with a liking for geometry 
were often led on to a fuller study of that theory, 
as expounded, for example m Salmon s weQ- 
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known treatise The tendency in more recent 
tunes, however, has been so strong in the direc 
tion of physics that less and less space is given m 
text bo<^ of ^ calculus to the theory of curves 
and the number of students of the theory has 
probably decreased But investigation and re 
search have, nevertheless been continuous ind, 
now that Salmon s treatise is not riadilv acces 
sible, even if it were abreast of modern develop 
meats the need for a good introduction in English 
to the theory of curves has become clamant such 
an introduction is to be found in 1 rof Hilton s 
book 

A rcider of the book is supposed to possess k 
knowledge of the more element irj portions of the 
calculus and of pure and anilyticil geometry, 
including the theory of cross ratio involution 
projection reciprocation and inversion Without 
a good 1 nowledge of the subjects mmed the 
student s progress will not be ripid and occa 
sionally as for example in the study of super 
linear branches some familiarity with the theory 
of the expansion of algebraic functions is almost 
a necessit) But any student who is in earnest will 
find in Prof Ililto 1 s exposition in excellent guide 
to the subject of which he treats The first eight 
chapters discuss what may be roughh described 
as the leading principles — singular points foci 
determination of the branches at singular points 
and Pltickcr s numbers At an early st-ige a care 
ful treatment of curve tracing is gi\en fully illus 
trated by well selected equations while numerous 
examples with hints for the more difficult cases 
are provided for practice in this very necessary 
part of the student s training 

A compact but careful discussion of the quad 
ratio transformation is given in chap ix to a 
student new to the subject this discussion should 
be very illuminating A good chapter on curves 
given by a parametric representation is followed 
by an interesting chapter on Derived Curves 
among which are mcluded evolutes inverse curses 
pedal curves, orthoptic and isoptic loci cissoids 
conchoids, and parallel curves This chapter is 
of special interest as the geometry of the curves 
considered figures more prominently than in the 
chapters which discuss the algebraic developments 
that are necessarily associated with the subject 
Later chapters treat chiefly of cubics and quartics, 
and probably it would be hard to find anywhere 
a better dismission, the chapters do not always 
make easy reading, but they are well worth the 
most careful study Two excellent chapters on 
circuits and corresponding ranges and pencils 
bring die work to a dose 

A valuable feature of the book is the very large 
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number of examples provided for practice there 
can be no better training for the student than 
the careful study of these examples Hints for 
their solution are given in many cases but the 
chief advantage is that a student is really intro 
duced to the methods of research and put in a 
position from which he can undertake independent 
investigation 

The book is provided with a good index but it 
might be considered m view of 1 later edition 
whether a special list might not be made of the 
more importmt curves and a connected summary 
given of their leading geometrical properties 
Such summaries as ire to be found in the recent 
work of Brocird and I emoyne on Courbes Giio 
mitnques Remarquabks ire very instructive 


Aeronautical Treatises 

(1) Aeronautics 111 1 heory and Lxpenmeni By 
W L Cowley and Dr H Levy Second 
edition Pp XU + 33 1 + plates (London 

I dward Arnold 1920 ) 255 net 

(2) A PreaUse on Airscrews By W E Park (The 
Directly Useful Technical Series ) Pp xii-t'308 
(I ondon Chapman and Hall I td 1920 ) 
215 net 

(1) second edition of Mr tow ley and 

1 . Dr Levy s book is now issued and 
the authors have seized the opportunity to modify 
some of the material Ihis has become jxissible 
by the release of official reports for publication 
The new items are of an advanced nature and 
the book now eontiins two sections Mathe* 
matical 1 heory of Fluid Motion and Critical 
Behaviour of Structures which are unique in 
the literature of aeron lutics Both sections are 
written by the luthors as pioneers for Dr Levy 
has a first hand knowledge of the mathematics 
of fluid motion ind is an origiml worker m the 
subject, whilst the Critical Behaviour of Struc 
turns ’ IS the result of joint study by the authors 
of the complex problems of structural theory 
Throughout the book there is much more 
theory than experiment, and for the latter the 
data are, as usual taken mainly from the reports 
of the Advisory Committee for Aeronautics The 
selection of items in reference to points under 
consideration is good, and the book can be re 
commended as sound It is distinctly a student s 
book, and is not modelled on the needs of the 
designer like the great bulk of publications on 
die subject In range it covers, sometimes in 
quite an elementary manner, both the aerodynamic 
and structural problems connected with the aero 
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plane, and should make a good preliminary text 
book for a degree in aeronautics 

(a) In his preface Mr Park says that his aim 
has been to consider problems of airscrew design 
and construction from the point of view of the 
designer In so doing he explains methods de 
veloped for the Lang Propeller Co Ltd A very 
considerable degree of success has been attamed 
and the book u not difficult to follow The items 
of calculation are given in great detail, but are 
connected with the main outlines of airscrew 
theory so closely that the book may be used by 
later workers even when they are more up to date 
in theu: theories 

It IS very noticeable that the two latest books 
dealing with the subject of airscrew design adopt 
the attitude that the oldest theory agrees better 
with practice than a new and presumably sounder 
one Lmpiricism has to this extent rather re 
tarded the development of the subject The 
theory adopted in the early days of aeroniutics 
Ignored the influence of previous passages of the 
airscrew blade and its companions and the effect 
was found in a disagreement between prediction 
and observation An examination of the theory 
by Lanchester, De Bothezat and others indicated 
a loss of efficiency and of torque which was great 
for the stationary airscrew or helicopter and of 
less importance at the highest speeds of flight of 
an aeroplane The moat difficult part of design 
being the production of an airscrew which allows 
the engine to develop full power at a given speed 
It was found that the introduction of an inflow 
factor indicated by a modified theory was advan 
tageous In the later periods of development the 
magnitude of the inflow factor required has been 
found to decrease to the point at which it mav be 
Ignored It is highly probable that this is an 
incorrect view of the phenomena and that it 
would be much more sound to attribute the 
change to an opposing change due to the com 
pressibility of the air The importance of this 
latter factor depends on the tip speed of the air 
screw, a quantity which has been steadily increas 
ing No one has yet propounded a working 
theory which is based on the best established 
theoretical data 

The greater part of the treatise by Mr Park 
18 independent of the refinements mentioned above 
and gives a good analysis of the possibilities of 
airscrew des^n In commending the book to 
readers, one may suggest that it will cover the im 
mediate needs both of a designer and of a scien 
tific student of sufficient ability A thesis of con 
siderable value might be produced as a result of 
the data of the book and the critical faculties of 
thj; student 
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Our Bookshelf 

Practical Btologtcdl Chemistry By Prof G 
Bertrand and P Thomas Iranslated from the 
third edition by Hector A Colwell 
Pp XXXII +348 (London G Bell and Sons, 
Ltd , 1930 ) los 6d net 
This work will be found of great value by 
students and, perhaps more particularly, by 
teachers of biochemistry The object of the 
authors has evidently b^n to provide a series of 
laboratory exercises illustrating the properties of 
the chief substances of biochemical interest, and 
at the same time affording examples of the 
methods used in the various branches of bio 
chemical investigation A large number of tests, 
interesting preparations and estimations are de 
senbed in the first part (Statics) whilst in the 
second part (Dynamics) the subjects of en 
zymes micro biology and fermentations are 
treated experimentallv 

Although the whole range of biochemistry is 
deilt with and the exercises -ire chosen quite 
impartially from the chemistry of animal and 
vegetable life the treatment i*. nevertheless verv 
unequal as regards both the selection of methods 
and the degree of detail given For example as 
ill readers would desire a very full account of the 
admirable Bertrand method for the estimation of 
sugars IS given and similarly Duclaux s ingeni 
ous distillation method for the estimation of vola 
tile acids is fullv described On the other hand 
although several pages are devoted to the ammo 
acids ind Sbrensen s formaldehyde titration 
method is described there is no mention of van 
Slvke s method for the estimation of amino 
nitrogen and indeed the name of van Slyke does 
not occur in the index Again the conception of 
hydrogen ion concentration is mentioned but no 
practical use of it is made in the book It is on 
account of this arbitrary element in the treatment 
that we consider the book as likely to be of 
greater value for teachers than for students, but 
whoever uses it will find in it manv interesting and 
unusual exjxriments described in a clear and 
suggestive manner without too great a load of 
detail The translator has done his work well and 
has added a few notes including a detailed 
description of the use of the Maquenne block 
for the determination of melting jmints 

A Hardsk 

Wireless Telegraphy With Special Reference to 
the Quenched Spark System By B Leggett 
(The Directly Useful Technical Series ) 
Pp XV + 485 (London Chapman and Hall 
Ltd igai ) 30s net 

^^'B welcome this volume which gives full prac 
tical details of the Telefunken ’ or quenched 
spark system of radiotclegraphy (\^e use this 
word for we think it will shortly receive inter 
national sanction ) Practically all the treatises, 
on this subject published in English concert them- 
selves mainly with the Marconi system, and dis- 
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cuss very briefly, if at all, the quenched spark 
system In 1906 Max Wien showed that it was 
possible to quench the oscillations in the primary 
circuit of the sending station after a few oscilla 
tions leaving the bulk of the electromagnetic 
energy to be expended m and radiated from the 
antenna circuit alone Hence the efhiiiency and 
the amount of energy radiated are practically 
doubled Ihe system is the standard one in 
Germany and the author thinks that possibly 
national prejudice has prevented us from jud£,in|. 
Its merits fairly 

It IS f ir too e irlv yet to st indardise in r idio 
telei,raphs The Marconi Co has entered 
into in agreement with the Tclcf unken Co 
and this will probably climinite much heillhv 
competit on The United States has adopted 
the leUfunkcn svstem for both land and ship 
Stations and Aitssrs Siemens of Woolwich 
haic fitud many stations of this tvpe on both 
British merchant and war ships We igrce with 
the author in think ng that for marine w irk rad o 
telephony will be of limited use except in the un 
hkeW e\ent of all maritime nations agreeint, to 
the simuUtneous idoption of some form f 
Esperanto 

An interesting description is gis on of the stat t n 
at Nauen about 2^ miles from Berlin which s 
the most powerful radio station in the world Its 
normal range is tjooo kilometres and the 
messages are regularly received in Austrilia 

1 lu ( olo nut By Prof I B Copel ind 

Second edition revised Pp x\i faas 

(London Macmillan and Co Ltd iqai ) 

20s net 

The hrst edition of this excellent handbook was 
reviewed in Nature for 1 ebruary 25 1915 

(p 695) In the new edition the subject matter 
remains substantially the same and the revision 
consists chiefly in recording the results of certain 
scientific work relating to the coco nut industrv 
carried out in the Philippines during the last six 
years Reference is made to the investigations on 
copra and coco nut oil by Messrs Brill, Parker 
and Yates in 1917, which dealt mainly with the 
conditions governing the production of a fine 
quality copra of high oil content On the cultural 
side an account is given of the discovery, bv 
Reinking in 1918, that the primary causative 
organism of bud rot of the coco nut palm in the 
Philippines IS Phytofhthora Fahen Maub It 
would have been useful to mention that a serious 
bud ret of coconut palms in southern India 
(M i 1 ibar) was desenb^ by Shaw and Sundara 
raman in 1914 as due to Pythium paltmvorupt 
Butl References are also made to interesting 
work on the growth and behaviour of young and 
ripening coco nuts and to the use of Uit nuts of 
young trees as seed In the foreword the author 
refers to the impetus given during the war to the 
export of coco nut oil from coco nut growing 
countries in place of copra Ip hu opinion the 
remarkable advance in this direction made in the 
Pl^ippinet during recent years would have been 
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impossible but for the scientific and educational 
work on coco-nut cultivation organised by the 
Philippine Government 

Th$ Early History of Surgery in Great Britain 
By Dr G Parker (Medical History Manuals ) 
Pp 1x4-204 (London A and C Black, I td , 
1920 ) ys 6d net 

Dr Pakkfr has written a very delightful 
account of the rise and development of surgery in 
our country He is fortunate in his judgment, 
his sense of proportion and his style he is neither 
dry nor gossipy The great figures stand out, 
nothing could be better than his lightly touched 
portraits of John of Ardcrnc William Clowes, 
Richard Wiseman — all strong willed practical 
shrewd kindly observant men Ihey were 
hindered at every turn hv thiir lack of more 
science but they were splendid craftsmen and 
good artists of the living f ibric of the body The 
stories of their deeds and their adventures their 
sympathy their insight are fresh ind vivid espe 
cially in military surgery Here and there a note 
of prophecy is in their work thus we find Henri 
de Mondeville (1260-1320) miking statements 
which were fulfilled in Lister s work 
Three great periods come into the book 
(1) The twelfth century the rise of universities 
and of hospitals (2) the Renaissance (3) the 
eighteenth century the development of hospital 
schools and of clinical teichinj. The book goes 
no further we must read elsewhere of the new 
learning which came with Pasteur and Lister It 
came when surgery was in a bid way The 
development of surgerv is not constant and the 
first half of the nineteenth century was a period 
of arrest relapse almost of degeneracy Hap- 
pily this fine art made a completi recovery Let 
us hope that the other fine arts which now are 
in an equally bad condition will follow its 
example 

Pomander Collection of Hauatian Antiquities and 
Folk lore By A 1 ornander With transla 
tions Edited and illustrated with notes by 
T G Thrum Third series Part at (Memoirs 
of the Bernice Pauahi Bishop Museum \ ol vi 
No 3 ) Pp 111-1-359-346 (Honolulu HI 1920) 
The publication of the present instalment of the 
great collection of materials made by Mr 
Abraham I ornander the author of An Account 
of the Polynesian Ract will be of great interest 
to antiquaries and students of folk lore Many 
of the cha its now edited in the original dialect, 
with an English translation and elaborate explana 
tory notes the latter mainly based on the notes 
by Judge L Andrews are comparatively modern 
Thus the great Wakea Creation chant is the work 
of the priest diviner Kaleikuahulu who was born 
in 1721; but doubtless it is based upon ancient 
tradition The notes throughout supply complete 
comments upon the philolc^v bistoiy and folk 
lore which the volume contains Merely as a col 
lection of materials for linguistic study the 
volume published 10 admirable style must be of 
gteat value to the philologtst 
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Letters to tbe Editor. 

[Th« Editor dots not hold hsmstif rtsponsthlt for 
opinions txprtssed by his cortespondtnts Nttihtr 
con he unosrtake to rtinm or to correspond mth 
tht witirs of rtfceUd manisscnpts intended for 
this or any other part of Naturp No notice is 
taken of anonymous commumcations ] 

Ttw Awrora at May 1»-1S 

In pursuani« of tbe programme outlined m my 
letter to Naturr of March 31 p 137 I hive been 
photographing the hpectrum of the night aky every 
night On the night of May 13 14 and also of 
Mav 14-1^ a strong auroral spectrum was obtained 
showing the aurora luie ^^57^ negative 

bands of nitrogen which were much stronger than 
the aurora line Ten heads of these hands were shown 
on the photograph of May 14-15 though only six 
appear within the same spectral range in Vegard s 
investigabon made on a special expedition to the 
Arcbc 

That these nitrogen bands should be actually 
strftigfT than the aurora line is very remarkible On 
ordinin nights it is generally possible to photograph 
the aurora line while the nitrogen bands have never 
been photographed in the course of about too nights 
except on these two consecutive occasions 

It IS of interest to note that the aurori apparently 
ceased before the magnetic storm was over itcording 
to the data given by Dr Chrec in Nati rp of May iq 
p 35q On the night of May 15-16 the aurori line 
SI as barely if it all visible on the plate and befoiA 
Its average intens n on ordinirv nights Nothing 
could he seen of the nitrogen bands 

Ravi pk h 


The OravitatHiial Field of an Uootnm 

In the Proceedings of the Royal Soaetv for 
rebiuari last (vol xci\ A p i-’^) is nn interesting 
paper bv Dr G B Jeffery in which he applies an 
extension of Einstein s theory to ascertiin something 
about the state of the »ther close to in election- 
though perhaps he might not express it in that wiy 
He obtains independently and then discusses i result 
recently published by Nordstrom namely an eaten 
Sion uf tht nov m 11 known y of bchwai zschild s 
equation 

ds*“y-*df’+etc -yc’df* 

b\ addirg to it a mixed gravitationil and electrical 
term so that it becomes 


y- 


sGai , Gc* 
7?r + KrV 


wherein while the old second term involves the 
^avitabonal potential the new thml term involves 
the square of the electrostabc potential 
I have mtroduced the dielectric constant of the 
tether into the denominator so as to keep dimensions 
right and if w« qow choose to make use of the 
famihir J J T (1881) expression for tbe mertia of 
an electric charge m=a/is*/3a — which is reasonable 
inismuch ns the gravitihon constant is dominant 
over both the second and third terms — we may write 
the above value of y thus 


y-i 


7Cm/ 3 A 
n*V 4rJ 


This expression attams a minimum value when 
rmt^ and it is unity both at infinity and at 
This last probably means that the electric and 
moss terms Just balance at the surface of an electron 
(for we may probably ignore the J factor as unlikely 
NO 2691, VOL 107] 


to be accurate so close to a diarge), or else it mean* 
that the gravitational effect at an electron boundary 
IB reduced to one quarter of its normal value Fhe 
formula does not apply m the mtenor of an electron 
if an electron has aiw interior though if it is a geo- 
metrical point as Dr Jeffery evidently thinks pos- 
sible then y may rise to a very high va^e withm 
what IB cohimonfy thmight of as the boundiry 
It » not to be mought that the new term is merely 
the natural consequence of electromagnetic mass for 
It IS oppMwd in sign the electrical and the masa 
effects tend to neutralise each other but nowhere dO' 
they succeed except at or near the boundary of an 
electron For all distances large cornered with the 
sue of an electron y has its customary Emstein value 
so the third term has no astronomical significance 
whatever 

But a stud} of what happens to ndiation when it 
impinges on or penetrates between the ultimite 
elements of matter — in fact a study of the whole 
behaviour of a stream of radiation at its twi ends 
the source and the sink is obviously of great im- 
portince An immense amount of work has been 
done on the emission end of radiation but less on 
the absorption end Bv the two together we may 
ultiiiitcly hope to get some information as to the 
struLlure of in electron It mav be pardonable to 
menhon some small pipers of my own in this con 
nection in the Phitoiophical Magattne tor April and 
probillv for June ind Julv this veir though the full 
working out is not ittempted 
It oust be emphis ved that the e* above meins 
the squire of the unbilinced th ug only it s (S#)* 
not i(e*)- id that all neutralist chirges ire pro 
vided for bv the se ond ter The conclusion that 
unb Iinced electric potentnl and neutnlised 01 n iss 
I itintiil oppose e ch other in their wirping effect on 
the lether appears nther suggestive I confess I 
should have expected a third term which did not 
involve the gravitation constant ind perhaps there 
miy be a reconsiderition on this point for the present 
manner of obtaning the expression is fir from easv — 
in fact IS abstruse OiivFR I oncR 

Tha Magnetic Stem ef May 13-17 

iHh magnetic storm which began soon after i p m 
on Mi^ 13 presented several unusual features beyond 
that of almost unprecedented magnitude As recorded 
on the kskddlemuir magnetogriphs it showed a 
sudden commencement at i^h igm GMT on 
May 13 The phenomenon known by this name 
usually takes the form of a sharp change in value of 
the horuontal components of terrestrial force fre- 
quently including as its first part a temporary drop 
in value lasting for about a minute but always ex- 
hibiting a riM m value immediately thereafter In 
the vertical component the change when appreciable 
IS very much slower and is in the direction of the 
zenith In the case of the storm now described the 
change in Bie north component was too quick for the 
fdiot^aphic paper to receive a visible impression of 
the light spot On the west component a drop in 
value 18 shown at first amountmg to aoy (oooosp 
C G S ) and extending over two mmutes liiere then 
followed a rise of 947 occupying ai mmutes On the 
vertical component the ‘ sudden commencement 
assumed an unusual form There is quite clear evi- 
dence of a prelunmarv increase in value of the ver- 

a downward directed force amounting to 87 fot- 
immediately by a reverse change of 3^ the 
latter being much more rapid than u generally the 
case These preliminary phases havmg passed fhe 
mam features of the Asturbance were quuddy de- 
veloped This It quite m accord with the results of 
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previous experience^ which shows that, as a rule, 
edwti a “sudden oonuneocement ’* occurs not far from 


noon of local time the p-indpal maxima and mintma 
of the storm occur within the next twelve or fifteen 
hours, but that if the “ sudden commencement " 
occurs late in the day the full development of the dk> 
turbance is postponM until the posttneridUm hours 

the following day. 

The changes in the horisontal components of force 
throughout the disturbance were on a very large scale, 
and took plar^ with a rapidity so great that the photo- 
graphic traces are in some parts too faint to read. 
But the most unusual feature of the storm was the 
remarkable series of changes in the value of the 
vertical component of force. In most magnetic storms 
the general course of events comprises 0) ■ gradual 
increase m V to a maximum (in some cases two suc- 
cessive maxima) reached about i8h. local time, (2) a 
gradual fall until midnight, (3) a rapid fall to a mini- 
mum which is reach^ about ih., (4) a gradual 
recovery lo nearly the undisturbed value, which 
recover!’ is completed by about 8h., and is sometimes 
accompanied by (5) a series of short-period pulsations. 
The whole srauence is frequently repeated on a 
modified scale later on in the second dav. In the 
storms now described this course of events was fol- 
lowed so far ns the first twentv-four hours are con- 
cerned. The first maximum on Mav 13 was reached 
at 2oh. 37m., and was 1527 above the undisturbed 
value at' the time of the “sudden commencement” 
One or two falls in value succeeded until aih. 24m.. 
when a rapid fall of more than 3507 in six minutes 
carried the light spot off the paper. The principal 
minimum which then occurred took pl.ace at an un- 
usually early hour (see “British Meteorological and 
Magnetic Yearbook,” iqis. part iv,, p flq, and plate 
vi ). According to the thi’ory which would nnount 
for magnetic storm ohenomeha by assigning them to 
the earth’s rotation in a beam of particles emanating 
from the sun, this sudden drop in the value of V 
might be supposed to take place at or soon after 
midnight of local time, hut not so early as o pm. 
The rate of change in V during the descent to the 
minimum referred to was large, but hv no means the 
largest recorded at Eskdalemuir. For example, the 
storm of March 23. loan, show’ed a case of V chang- 
ing at the rate of 1607 per minute. The gradual 
recovery which followed the minimum was accom- 
panied, parricularlv between 6h_ and 8h., by pulsa- 
tions of about four minutes' period and of amplitude 
averaging about 47, Tt is, perhaps, unsafe to 
generalise, but there is some evidence to show that 
such pulsations in vertical force do not occur In a 
magnetic storm unless the total range of disturbance 
In V exceeds a certain amount. 

The second twentv-four hours of the storm showed 
even more remarkable developments than the first 
After several maxima and minima had been passed 
the value of V began to fall about 23h. on Mav 14, 
and the light spot went off the paper at midnight. 
Between ih. and fih. on Mav 15 at least a doren 
extensive and rapid changes in V took place, swing- 
ing the light spot altematelv beyond the upper and 
below the lower edge of the paper. The most clearlv 
marked of these occurred between ah. 40m and 
ah. 44m. on Mav 13, and involved a change during 
that Interval at the rate of 1387 per minute. Repeated 
oscillations of this character usd magnitude have not 
hitherto been recorded at Eskdalemuir The course of 
the disturbance during Mav 16 was remarkable in 
tfiat the fall In the value of V during the early hours 
of the morning continued undt nearlv yh. 

The storm had practically died dosvn by noon on 
Mav T7, but soon after ash. .on that dav another 
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“ sudden commencement ” was recordeck and the 
sheet which will be taken off the recording dnoM 
to-morrow morning will probably show a recur- 
rence of disturbance. 

A. Crichton Mitghxu,. 

Eskdalemuir Observatory, May 18. 


OwHut Tide*. 

Thb article in Naiurb of March 10, p. 33, on 
oceanographic problems by “J. J." prompts one 
interested in tides to direct attention to the services 
which a new ChaUenger expedition might render to 
the general theory of ocean tides at rSatively litde 
cost either in time or in money. 

'i'here are numerous localities for which tidal 
information is either inadequate or wholly lacking. 
Sir George Darwin directed attention to some of these 

aoes by publishing in the Geographical Journal of 

ovember, iw, a memorandum prepared by the late 
Dr. R. A. Harris, of tho U.S. Coast and Geodetic 
Survey. Ihe “dozen or so landing parties plocul 
here and there over the world ” suggested by “J. J." 
could undoubtedly use to advantage as their bases of 
operations some of these places lor which tidal ob. 
set cations are needed. These suggested landing 
parties could therefore, in connection with their other 
observations, secure tidal data of great value. 

It may not, perhaps, be amiss here to point out that 
such tidal observations would serve two important 
purposes. In the first place, they would increase our 
geographical knowledge of the regional distribution 
and local characteristics of the tides ; and in the 
second, they would furnish further data of an accurate 
character to test the merits of the various tidal theories 
that attempt to interpret mathematically the terrestrial 
phenomena of the tides. Ihus some of the places for 
which tidal Information is desired are of critical Im- 
portance to the so-called “stationary wave ’’ theory of 
tides, which appears steadily to be gaining in favour. 

The use of automatic or self-recording tide gauges 
would, of course, be most desirable. In this connec- 
tion it is to be noted that such tide gauges may now 
be had in small and inexpensive types that ^uire no 
elaborate installation and may be expeditiously set 
up It cannot, however, be too strongly emphadsed 
that valuable additions to our knowledge of the tides 
at out-of-the-way or infrequently visited places mav be 
secured bv recording hourly the height of the tide as 
registered on .1 nuked tide-staff gracniated to feet and 
tenths The longer ihe series of observations, the 
better ; but even a day or two will furnish considerable 
information. 

The value of the tidal ob-wrvations would be greatly 
enhanced if bench-marks of a permanent character 
were established and the relation of the zero of the 
tMe-staff to these bench-marks determined. This 
would make possible correlation with any future tidal 
cibservations at the same places, and mighteven permit 
a quantitative determination of the local rate of etCVa- 
tion or subsidence of the land relative to the sea, 

A fertile and almost virgin field is offered to the 
investigators of a new ChaUenger expedition in the 
study of the tides of the open sea, the importance of 
which is obvious. Several forms of automatic tide 
gauges adapted for offshore tidal observation* appear 
to have given satisfactory service. Recently an off- 
shore hydrographic party secured an excellent series of 
tidal observations by means of an improvised Hde 
gauge consisting of a graduated tide-staff secured to 
a float and confined in a float-tube made un nf sec- 
tions of 2-in. pipe, the lowest section of which was 
east into a block of cement. It also appears that sati*. 
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s of « lovind* 

. f concreta or box 

A itone* (see Seienes, vol. xUL, 190^ p. 704). 

Those members of the new CtuMingtr expedition 
whom fortune may choose to be re^xmsible for the 
tidal observations have it in their hands to make all 
tidal workers using their dau everlastingly gmteful. 
This gratitude they may secure by insisting l^t the 
tidal observations should be made in Greenwich mean 
civil time, reckoning the hours from o to 33. Apart 
from the many advantages for purposes of computation 
resulting from such procedure and the ease with which 
time comparisons ot the tide at different places may 
be made, there is one outstanding advanuge— it will 
remove all uncertainty as to the kind of time used. 
Many otherwise excellent tidal observations are of 
little use because there is no certainty as to the kind 
of time employed, whether mean local civil, mean 
local astronomical, local apparent or standard time 
for some unknown meridian. The uee of Greenwich 
mean dvil time should prove further desirable in view 
of the change to this kind of time soon to be made in 
the Nauticiu Almanac published bv the British Ad. 
miralty. H. A. Marskr. 

U.S. Coast and Geodetic Survey, Washing- 
ton, D C., Apnl 15. 


Tin Physical Status of “Spaea.*’ 

To answer all Mr. Bonacina’s points (Nature. 
May 5, p. 300) is not possible in a single letter. I 
agree with him that no rigid boundary can be draan 
between the provinces of the older physics and meta- 
physics. Concepts are freely introduced into both 
which are not known to experience, and are never 
used either in describing past experience or in 
inferring future experience. Some hypotheses are 
necessary in any sdence, but hypotheses that are 
never used are neither necessary nor useful. The 
elastic solid aether forms an excellent example of 
these. It is assumed that electric and m^netic 
forces' satisfy certain differential equations, and this 
is the only assumption required for the theory of the 
propagation of electromagnetic waves. The tether 
the^, however, introduces the additional hypothesis 
that one of these forces is a displacement in an elastic 
seffid the properties of which differ from those of any 
ordinary solid. This assumption is never used, has 
no basts in experience, and cannot be tested experi- 
mentally. Accordinglv I say it should not be made, 
for the introduction of ndditfonal hypotheses decreases 
the probabilltv of the theory. The other assumption, 
which is valuable and leads to much new loiow- 
ledge, makes no mention of an aether. It appears to 
be the rase that all so-called explanations of physical 
laws by means of the cether are really based on some 
mathematical assumption that makes no reference to 
an ssther at all. 

I cannot see Mr. Bonacina's difficulty about 
“empty space." I have advanced no thewy involving 
any such entity, and think that space is as useless a 
concept In physics as aether. To construct a space 
with suitable properties may be an aim of physics, 
but it is certainly not the starting point. The exist- 
ence of entities incapable of being objects of experi- 
ence is a thomv problem even to metaphysicians, and 
1 think that physicists would do well to postpone its 
consideration so far as possible until they have some 
Idea of the basis In their knowledge of the proposi- 
tions to which they attach high probabilities. 

Dr. Campbell’s ptrfnt fMav 5, p. soil is dealt with 
In the article (Nature, February 17) of which I was 
part author. Geometry is not the measurement of 
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the earth, and never was ; it was pointed out in the 
article that that excellent idea in nomenclature was 
never carried out. Euclid’s geometry was, from the 
nature of its constructions and postulates, quite in- 
applicable to earth measurement. If anyone doubts 
this, let him consider the definitions and axioms as 
they stand and see how many of them are veiiflable 
ii}. even a few cases on a scale such as occurs in 
surveying. Further, Euclid’s treatment assumes 
that the postulates are true in all cases. To 
suggest that this can be known by experiment is 
riifl^lous. It is at best an inference to which a high 
probability can be attached. I khow of nobody but 
Einstein and his followers who has used the word 
“geometnr” in any other than the mathematical 
sensoi. The measurement of the earth is always 
known as “geodesy,” and has been for more than a 
century: and measurement in general is “mensura- 
tion," the most important and least discussed of all 
sciences. Constancy in terminology requires that 
these meanings should be retained. Dr. Campbell 
would scarcely claim that measurement in general 
•should be called “ geometry ’’ in his sense. 

Harold Jeffreys. 


The Reparation Act and Solantiflo Reacaroh. 

Proi-. Gardiner (Nati rf, May 19, p. 359) is one 
of many British men of science who are helping to 
pay the German war indemnity. One does not obtain 
goMs from Germany unless one is compelled; it is 
difficult to see how standard German books and new 
publications can be procured from home industries, and 
they are necessary to research In other cases the goods 
might be expected to be made by British firms. For 
many months T have been tiying to obtain Wollaston 
wire* of a certain diameter from a well-known British 
firm, .^t first I was informed that it could not pos- 
sibly be made. I had bought it before in Germany, 
so they tried to make it. Several samples were un- 
satisfactory, and finally I was told that the British 
firm did not wish to make any further attempts. I 
then ordered some of the German wire, which I was 
required to pay for in advance, for the reason stated 
bv Prof. Gardiner. This was reasonable, as the price 
charged by the German firm, plus indemnity which I 
pay, is less than I have bem paybg for unsatisfac- 
tory wire in England. The wire was on the way for 
several weeks. Meanwhile work was delayed. The 
Customs officials know nothing of the reduction of 
the tax from too pw cent, to 36 per cent., announced 
bv Mr. Chamberlain. Another order for new books, 
given in February, was dispatched from Bonn on 
March 4, and arrived in I.ondon on April 13 and 
April 16. Notice from the Customs was received a 
month later. After two days spent at the Customs 
fillbg up forms, and five letters requestbg delivery, 

I still await the Utter. 

The condition of the British man of science who 
elects to do research will soon become impossible. 
Perhaps that is really the idea behind all this. The 
extension of the “key industry" idea will finish us, 
altogether. J. R. Partinotok. 

East I.ondon College, University of London, 

May 30 . 


The Ri t si Mu iee Tlwery of Hoortag . 

I SHOULD like, in the first place, to take thU oppor- 
tunity of thankbg Dr. Perrett for his reply b Nature 
of May s (p. 301), but 1 feel difficulty b accepting the 
expUnation he there advances on the displacement 
hypothesis, because it does not seem to me to fit b 
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with the following observations When a short inter- 
ruption IS made in a musical note it is not a beat (t t 
a short silence) that is heard but on the contrary, a 
short noise which appears to add itself to die un 
interrupted note The way this short interruption is 
produced and an explanation of the noise that results 
according to the resonance theory of hearing will 
be found m the BrtUsh Journal of Psychology (vol xi 
igai p 277) 

If then in order to change the phase of a note 
by n the usuil intervnl between successive impulses 
is altered from r to t x J, the beat (» * the silent 
interval) which (he observer hears cannot be due to 
the mere interruption in the sequence of the waves 
because experiment shows that such an interruption 
would be heard as a short noise But further even 
if Dr Pcrrctt s explanation could be accepted for the 
case where the interval is increased from r to rxn, 
It clearly could not 1 think apply to the case where 
in order to introduce a change of phase of * t is 
reduced to r/2 for on Dr Perrett s reasoning no heat 
should he evident in this case whereas experiment 
shows It to be present H Hsaiatooi 

King s College Cambridge 


Htsnioglobm hi Mollusea 

SiK Ray Lavkkstfr will find some inttrcsling 
expenments on the usefulness of h emoglobin to 
Planorbis and C hironomus larva? m a paper 1 v I eitih 
in the Journ il of Physiology (vol 1 iqi6 p 370) 
in which the author indicates that its respiratory 
value comes mtoplay only when the oxygen pressure 
IS quite low Triis does not of course solve the 
prohlim as to whv there should be various closely 
allied mollusea (I imn,ea) living side by side with 
PI inorl IS an 1 with apparently equ il success which 
h ivi no hTinoglobin bci ind t trace in the muscles of 
their lingu il apparatus Ihc possession of a cun 
sidcrahle quantity of h-ernoglofain seems to be a 
gem ric ch iracter since it is present in all the species 
of Planoibis which differ a good deal among them- 
selves in their habits and in th ir capicitv to live In 
clean and dirti water and absent in all sorts of 
Limniea Sir Ra\ Lankestcr seems to have forgotten 
what he taught me in his eleuenlary class twenty six 
years ago that htemoglobin has come to have 
secondary (decorative) uses in man but he will 
perhaps be as loath to admit in aesthelir sense in 
snails and their companions as he has been to accept 
the selective intelligence of P irl ind s foraminifera in 
building their tests But the albino form of Planorhts 
corn f us found bv Mr W T Webster near Barnet 
in which the colour of the htemoglobin is not 
obscured bv black pigment is certainK a gorgeous 
spectacle A F Boicoir 

17 1 00m I aiie Radlett Mav 14 


PhytMoglaiJ RMstfom in the Protozoa 

It would be deplorable if the letter by Mr Ludford 
and with the address of a zoological laboratorv 
(Naturk May 12 p 33s), should be thought by any 
one to represent the attitude of zoologists m general 
or of protozoologists m particular towards physio 
logical problems It wouul be hard to find a more 
individualistic reaction than the grouping " of 
Protozoa in direct response to a particular chemical 
or physical stimulus Tvplcal expenments are 
desenbed in every physiological or protozoolc^ical 
NO 2691, VOL 107]* 


textbook and it requires some imagmation to Mt 
in such behaviour the dawn of a greganona 
instinct ' 

It IS difficult to understand how any student of 
zoology or biology could have wntten the sentence 
beginning On the part of Protozoa, proteetkm 
against toxins in the water is a necessary ^acauHon 
that has to be taken to safeguard the mdividual " 
(italics mine) Do the Protoroa really practise sani- 
tary science and are they no longer subject to natural 
selection ? J S Dunkbrlt 

/oology Department ihe University 
Glasgow 


Pwtiire-liaiigmg Wire 

In reftrence to Mr Marston s letter upon the above 
subject (Naturf May iq p 362) I have for many 
VC irs past used and advocated the use of plain copper 
w.irc in preference to anv other means of suspension 
The only matter that calls for careful attention is 
atoidance of kinks With hea\y pictures my prac- 
tice IS to have two entirely independint suspensions 
— SCI cw eyes wire and wall nail or hook Ae dupli- 
cate being entirely screened by the picture and eitner 
wtually or so ntarh sh ring the weight that should 
the other suspension fail it tould taki the whole load 
at once without jai 

If I use a (nailed on) wall hook I put a stout nail 
immediately beneath to provide agiinst failure of the 
brass hook and I hive found it a good plan when 
using a brass he ided nail to diive in a wire nail at 
a steep angle bene ith it so that the head of the wu« 
nail Ixlges liemath the brass head The wire nail 
acts excellently is a stmt A T Stibbs 


Anode Rays of Berylliiim 

Tub method cf anode rav analysis which was used 
to determine the isotopes of Itthtum (NAtuaa, 
February 24 p 827) his recently lecn amlied to 
the case of bervllium \ yvcil marked parabola was 
found cor/csponding to a single charge and an atomic 
weight qo±oi (Na'-ai) No setond line was ob- 
servid which could with ctrtamtv be attributed to 
beryllium but the parabola at go was not so strong 
as that at 70 for lithiun and it is doubtful If one 
if a tenth the intensity could be observed On one 
plait a scarcely percfptiHe indication of a line was 
fiund in the neighbourhood o' 10 but a more recent 
photographs m which the line at q was stronger, did 
not show it It seems likch that it yyas not due to 
bervllium sNo indication was found which would 
suggest that the atom of bervllium can lose two 
electrons under Ihe conditions of these experiments 
G P Thomson 

Cavendish I al oraton Ca il ridge Mav 23 


The Oelmirt ef Prhwesee 

Myy not Dr Heslop Harrisoi s experiences of 
primulas (Nati.rf May iq p 34q) be due to the 
influence of cold and somewhat resemble what Is seen 
in our so called copper beech in the spring and early 
summer? Few seem to be aware that during the 
summer its diarecteristic colour entirely disappears 
and It then has the ordinary green foliage Other 
plants too eg some vanetl s of roses show the 
same sensitiveness G Aanorr 

May 24 
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The Japanese Artiilcialfy Induced Pearl 

By D» H Lvstnt'jAMKsON 

O N May 4 a London evening paper announced water musaels the well known mother of pearl 

that quantities of artificialty produced images of Buddha, and of Luinsus s clawical 

Japanese pearls, of perfectly spherical shape, but experiments in the eighteenth century These pro 

ct>nta*«<ng in dieir centres buds of mother of ducts were known as culture pearls,’ and nave 

pearl h^ found their way into the London market long been familiar m this country, set in brooches, 

tiepins, rings, etc Iheir value, compared with 
pearls of corresponding sixes was, of course, 

qu,tg gmaii 

For many years Mr Mikimoto experimented 
With a view to the production of a complete pearl, 
not attached to the shell by a modification of this 
process, and obtained his first successful results 
about igia as announced by me at the Ehindee 
meeting of the British Association in that year 
From information supplied to me by Mr K 
Ikeda one of Mr Mikunoto s staff, in a letter 
from Tokyo dated May 30 1914 it appears thit 
I I the first considerable crop of these round culti 

Vdted pearls tias harvested in the autumn of 
_ , . . ... 19*3 1 heir production 15 now an important part 

^*“V ^ u T 4 (SrdMj of the Original Japanese industry 

***' ’ ** '' Apart from the purely financial question as to 

the degree to which the advent of artificially 
induced pearls is iikely to affect the price of 
and had deceived experienced pearl merchants m natural pearls two questions seem to have been 
Hatton Garden who had boi^ht and resold them agitatmg the public Are these products 


I naturally produced gems 


pearls ? and Can a teat be devised by which 


msleading and contradictory without destroying them they can be distin 


announcements have appeared m the daily papers | gu shed from j^arls of natural origin’ 
leaving the public bodi lay and 
saentific m some confusion Ihe 

foUowuig sUtement of the post l ^ 

Um, so fir as it can be judged 
from the scientific point of view 
may therefore be useful 

For some years Mr K Miki 
moto, the pioneer in the applies ^ 
tion of scientific knowledge to the 
pearl oy!>ter on a commercial 
scale has been producing in 
J^wn and selling under the 
name of Mikimoto pearls 
pearls of this description There 
was no secret about this Mr 
Mikimoto not only sold them as 
artificially producra pearls, but . 
also published in one of tfis cata 
logues (No 33) a short descrip - 
tion and diagram explaining his 
process 

Ever since 1898 Mr Mikunoto 
(who be^an his work in coUabora 

SLiS? .fiiw 

owrlmtmg half pearls or blls «•''** ^ i»rwefcy»M«» oomwst. t«t of 

ters ' pearly excrescences formed 

by inserting a mother of pearl bead between the Of course when a slice is cut across a natural 
body of the oyster and the shell and allowing the pearl and a Mikunoto pearl the distinction u 
oyster to coat it over with nacre This was of obvious A natural pearl, except in those (m my 
course merely a development the very old experience exceptional) cases where a nucleus of 
operation by which the Chinese produce, in fresh foreign origin and of sulBaent size to be identified 



5id**S23t'*f*S»S' h 

ie I Of course when a slice is cut across a natural 
tie 1 pearl and a Mikunoto pearl the distinction u 


operation by which the Chinese produce, in fresh 
JNU 3691, VOL 107] 


I foreign origin and of suifiaent size to be identified 
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(«uch u a grain of sand) is present, consists 
throughout of concentrically deposited layers, 
which differ in degree of transparency or opacity 
in different specimens (Fig i). The Mikimoto 
pearl, in its outer layers, has the same structure 
as the natural pearl, but has an artificially manu- 
factured bead of mother-of pearl, composed of flat 
parallel laminae of nacre, in its centre (Fig. a). 
(These preparations and photos were made 
under the supervision of Mr. Brammall, 
to whose investigations reference is made 
below.) 

The method by which Mr. Mikimoto produces 
these pearls has been patented by him in Japan 
and^ other countries, and an application for a 
British patent has already been filed, and is open 
for insp^ion at the Patent Office. The informa- 
tion here given was obtained from this specifica- 
tion, from a short description and figure published 
in one of Mr. Mikimoto’s catalogues, and from 
facts supplied by Mr Toranosukc Kato, his 
London representative. The process involves the 
most delicate and skilful manipulation, and it 
could he carried out, presumably, only by care- 
fully selected and trained workers. The shell is 
removed from one pearl oyster, and a bead of 
nacre or other suitable nucleus is laid on the outer 
shell-secreting epidermis of the mantle. This 
epidermis, which is composed of a single layer of 
cells of microscopic size, is then dissected off the 
oyster, and made to envelop the nucleus as a sac, 
the neck of which is ligatured. This sac is then 
transplanted into a second oyster and embedded 
in its sub-epidermal tissues, the ligature is re- 
moved, certain astringents or other reagents are 
applied to the wound, and the second oyster, with 
its grafted pearl sac containing the mother-of 
pearl bead, is returned to the sea, where it has 
to remain for several sears before a coating of 
pearl of sufficient thickness is secreted around 
the introduced bead. (In his letter of May 30, 
1914, Mr. Ikeda stated that it took seven 
years.) 

Now Mr. Mikimoto’s success is based on the 
fact, which follows from my work in 190a,* and 
was further demonstrated by Alvcrdes’s re- 
markable experiments ten years later,* that it »» 
not the presence of an irritating intrusive body 
that determines the formation of a pearl, but the 
presence in the sub-epidermtd tissues of the oyster 
of a closed sac of the shell-secreting epidermis, 
the secreting surface of which is not continuous 
with the secretihg surface of the epidermis which 
lays down the shdil; and that unless this epidermal 
sac is introduced by transplantation (as in 
Alverdes’s and Mikimoto's methods), or is induced 
by the specific stimulation of a particular kind of 
parasite (as in the pearls in Mytilus caused by the 
trematode Gymnophallns), or arises by some still 


I unknown cause or causes (as in the Ceylon pear) 
I oyster), no irritating body introduced into the 
shell t>r tissues can be expected to become the 
' nucleus of a pearl. In my 1912 paper* I showed 
that the vast majority of pearls from the true 
i p^rl and mother-of-pearl oysters have no recog- 
I Disable nuclei of foreign origin, the bodies so 
I often taken for such, like the dark portion of the 
I pearl shown in Fig. i, and the centre of the pearl 
diagrammatically shown in Fig. 3, being com- 
posed of a kind of shell substance of pathological 
origpn, identical with that with which the oyster 
repairs an injury to its shell.* On the other hand, 
some of the natural pearls I have examined con- 
tained foreign bodies which (apart from the special 
case of the trematode which causes pearl sacs 
to form in Mytilus) ranged from diatoms and 
fragments of radiolarian shells and sponge 
spicules to quartz grains measuring, in one case, 
as much as off mm. in diameter. I propose 
to outline a theory attempting to account 
for the presence of these bodies in a later 
paper. 

From the biological aspect there arc two 
classes of pearly bodies. For the first of these, to 
distinguish them from true pearls, I adopted the 
name “blisters,” familiar to pearl fishers, in 190a. 
Blisters (Fig. 3, bl.) are excrescences on the in- 
terior of the shell formed to close holes made by 
shell-boring animals, or to coat over intrusive 
objects such as grains of sand, small crabs. Pier- 
aster, etc., and, in the case of the Buddha 
“pearls,” Linnaeus’s “pearls,” and the “half 
pearls ” originally produced h> Mr Mikimoto, 
metal images or beads. Over such a blister the 
epidermis forms a little pocket, directly continuous 
with the shell-secreting epithelium. A pearl, on 
the other hand (Fig 3, p ), is formed in a 
closed sac of shell-secreting epidermis, which is 
embedded in the tissues of the oyster, and the 
nacrc-sccrcting surface of which is not continuous 
with that of the epidermis that lays down the 
shell Itself. A blister is a more or less hemi- 
spherical body passing over on all sides into the 
shell substance ; a pearl is a concentrically 
deposited body, the substance of which is no- 
where continuous with that of the shell. A pearl 
may, in the course of time, be ejected into the 
space between mantle and shell, and become more 
or less buried in the shell forming the core 
of a blister ; but in that case it can be 
dissected out from the shell layers deposited 
over it. 

The trade distinguishes different kinds of pearls 
according to shape and size (fine pearls, baroque 
pearls, seed pearls, etc.), just as biologists dis- 
tinguish certain classes according to where they 
arise (parenchyma or mantle pearls, muscle 
pearls), or to the kind of shell material of 
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which the> are composed (nacreous pearls, 
cohmoar pearls, hjpostracum pearls, perto 
stracum pearls, hinffc pearls) All these 
classes, some valuable, some worthless, are, 
from the biologrical point of view, pearls Bio 
logically speaking, the Mikimoto pearl satisfies 
all the conditKNis which go to make up a pearl as 
defined above It differs from a natural pearl 
only in that it contains a foreign nucleus lar^r 
than any foreign nucleus which 1 have so tar 
encountered in a natural pearl, and in that this 
nucleus is a bead of mother of pearl such as does 
not occur in Nature Both these points could 
easily be remedied A smaller nucleus could be 
intn^ced, or the nucleus might be removed 
after gracing tht stc in the oyster, or 
a small natural pearl of inferior quality, or a con 
centricall} erjstallised bead of carbonate of lime 
could be used as a nucleus \ trade in the worth 
less pearls of Mvtilus might even be revived for 
this purpose according to Ciarner they wore once 
exported from this country to China for the 
manufacture of ‘ medicine The somewhat 
greater transparenoj on tht avtr-ige, of Miki 
moto pearls when compared vvith natural 
pearls could be remedied bv either of these 
processes 

With regard to the question of distinguishing 
the Mikimoto pearl without cutting it, much 
vague talk as to scientific investigations has ap 
peered in the dailv Press Some of those investi 
gations remind me of the little boy who having 
learned that trains were propelled by steam 
lighted a fire in his go cart put a kettle on it 
and expected it to run by itself Undoubtedly 
experienced pearl merchants, and, indeed, any 
zoologist who IS familiar with the shells of the 
different species and geographical races of pearl 
and mother of-pearl oysters, can usually distin 
mish pearls from the Japanese pearl oyster 
{MargartUfera Martensu) from the pearls of other 
species, just as they can distinguish i ovlon 
Australian, Central American etr , pearls from 
each other by slight diflferentcs in colour and 
lustre, but this test only reveals that the pearls 
come from the Japanese pearl oyster and cannot 
be used to distinguish naturally and artificially 
produced Japanese pearls from each other, and it 
would be useless for distinguishing pearls pro 
duced by the Japanese process in oAer species of 
pearl oysters from pearls naturally produced by 
the same species 

This natural difference is greatly intensified 
when the pearls are evamined in ultra violet light, 
for which purpose an apparatus has been designed 
and IS already on the market I hope shortly to 
able to examine some naturaUy produced 
Japanese pearls with this apparatus 1 anticipate 
ttat they will agree with the artificially produced 
Japanese pearls and not with natural pearls from 
locahties, as this test, like the rule of- 
thumb test based on the general colour and lustre, 
NO 2691, VOL 107] 


appears to depend on the minute dtffereocea m the 
structure oi nacre m different species and races 
of pearl oysters 

Immediately on the first announcement of the 
presence ot these pearls m the market bmng made, 
1 suggested to a Bress representative who called 
upon me that polarised light was the most hopeful 
hne along which to seek a test that would reveal 
the presence of the artifioal nucleus, and this 
suggestion was pubhshed in one of the daily 

apers on May 5 Immediately afterwards 

got into communication with Mr A Bram- 
mall, of the Imperial College of Science and 
lechnology, South Kensin^on, who has since 
been enga|^ upon experiments which aim at 
determining whether polarised light can be applied 
to whole pcirls in such 1 wiy as to furnish a 
test 

Ihc behaviour of polarised light when passed 
through sections of the natural and the Mikunoto 
pearl respectively was a foregone conclusion 
from our knowledge of the structure of their 
centres When examined with polarised light 
between crossed Nicols, the section of a natural 
pearl, of course, shows throughout the cross of 
extinction characteristic of concentrically crystal 
Used bodies (except m those parts which are too 
opaque to transmit light) A section of a Miki- 
moto pearl, on the other hand, shows the four 
arms of the cross in the outer part, which is con 
centrically laid down , but the mother>of pearl 
bead appears alternately dark and light as the 
slide IS rotated, according as the part of the 
exterior to which its laminie are parallel is in a 
dark or a light sector Mr Brammall is not 
yet in a position to make a definite statement as 
to the practicsbility or otherwise of applying some 
modification of this process to the whole pearl 
He will, of course, publish tus results as soon as 
they arc completed 

However whether or not the pearls produced 
by the Mikimoto process which are now on the 
market, can be distinguished from naturally pro 
duced pearls, without destroying them, by virtue 
of their containing a large bead of mother of 
pearl, which behives differently towards pohnsed 
light or towards some other variety of light, 
Mr Mikimoto can easily remedy this in future by 
a modification of his process, such, for example, 
as one of those suggested above That being so, 
and having in view the fact that, in the appro 
priate localities, ‘ Oriental " Australian, Central 
American, and other varieties of pearls could be 
produced by the same process, it is probable that, 
as tune goes on, more and more of the pearls 
coming into the market will have been produced, 
not by the old-fashioned methods of fi^mg for 
the "wild ” pearl oyster, some erf which methods 
have existed almost unchaxiged from tune imme- 
morial, but by such applications of scientific 
knowledge to cultivated pearl oysters as that 
in which Japan has given so conspicuous a 
lead 
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The Recent Magnetic and Electrical Disturbances. 

Dr. C. Chrbb. F.R.S. 


T he recent magnetic and electrical disturb- 
ances have bMn remarkable for both their 
intensity and their persistence. Magnetic dis- 
turbance went on without any considerable inter- 
lude from shortly after i3h. (G.M.T.) on May 13 
to 4h. or sh. of May 17. This was followed by 
notable disturbances on May ig and following 
days. There was, however, a distinctly quieter 
interval between May 17 and xg. Thus the storm 
w^as really less persistent than one presenting very 
similar features which began late on November 11, 
1882, and continued practically without a break 
for nine or ten days. 

As regards aurora, much depends on the season 
of the year, the am of the moon, and the amount 
of cloud, in the North of Scotland, the principal 
auroral region of the United Kingdom, twilight 
lasts so long in May that the chance of aurora 
being visible is but small. During the recent 
magnetic storm^ aurora, if not generally brilliant, 
has been seen in a number of places. At Cam- 
bridge, aurora was .seen to rise as high as the 
zenith on the night of May 13, and in the early 
morning of May 15 aurora was observ'cd with a 
bright red colour. Aurora was also reported from 
London and other stations in southern England, 
where it is a rare event even at the equinoxes. 
Large earth-currents have been observed in the 
Post Office telegraph system at stations in 
England, Scotland, and Ireland. 

The magnetic disturbances recorded at all the 
magnetic observatories have been of a quite ex- 
ceptional nature. They reached a climax on the 
night of May 14-15. Almost all large magnetic 
storms show shorter-period oscillations superposed 
on changes having a more or less persistent direc- 
tion for a considerable time. But the extent to 
\\ hich short-period oscillations prevail varies much 
in different storms. Also in many cases, while 
the disturbance of the horizontal components is 
considerable, the vertical force (V) shows little 
disturbance, and rapid oscillations of any size in 
that element are very rare. During the recent 


dbturbances the persistence and size of the short- 
period oscillations were remarkable, and during 
the night of May 14-15 this characteristic was 
shared by \' to a quite exceptional extent. The 
magnetic storm of November, i88z, already re- 
ferred to, also showed this phenomenon, so that, 
though rare, it is nut absolutely unique. The year 
i88z, it may be noted, like igzi, was not char- 
acterised as a whole by abnormal sun-spot develop- 
ment. 

The storm has received unusual attention in 
the newspapers. The writer of a leading article 
on the subject in the Times of May ig has re- 
ferred to the difficulty of pruv iding the large store 
of energy required, seeing no alternative to the 
acceptance of the estimate made many years ago 
by Lord Kelvin other than the giving up of ffie 
principle of the conservation of energy. As the 
storm considered by Lord Kelvin was very trifling 
compared with the recent one, the conservation 
of energy may appear in a hopeless case. It may 
thus comfort the general reader to know that a 
recent estimate by Prof. S. Chapman gives a 
result which is nearly one million-million-million 
times less than Lord Kelvin’s. When Lord Kelvin 
made his estimate his position resembled that of 
an eighteenth-century engineer consulted as to 
the possibility of warming London by burning coal 
in the Midhinds. The better the engineer of that 
epoch, the deeper the pessimism to be expected. 
But the modern engineer, familiar with high- 
tension electrical transmission, whatev’er he might 
think of the scheme as a financial proposition, 
would not consider its realisation fatal to the 
conservation of energy. 

If, as some modern theorists have suggested, 
atmospheric elci'tric potential at the earth’s 
surface should show some response to magnetic 
disturbance, the morning of May 15 was the time 
when the phenomenon should have declared itself. 
Unfortunatelv , some ram fell that morning in 
Ixindon, and a decisive answer to the question 
must be sought elsewhere 


The Recent Large Sun-spot Group. 

By H. W. Newton, The Royal Observatorv, Greenwich. 


T he large sun-spot which appeared on May 8 
is remarkable in several respects. 'The 
sun-spot cycle reached its maximum in igi7, and 
the occurrence of a large group some four years 
later, though by no means unique, is a matter of 
interest apart from its association with an intense 
magnetic storm. The spot group has been photo- 
graphed daily at Greenwich, and reproductions of 
some of the photographs are given. Fig. i shows ' 
the disc of the sun on May 13, on whidi day the ' 
magnetic storm commence. Fig. a lllnstrates 
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the group in detail and the considerable changes 
taking place in a few days. The most interesting 
features of the group are (a) its position exactly 
on the sun's equator; (b) its abnormal develop- 
ment ; (r) its position at the time of the magnetic 
storm. 

(a) It is a well-established fact that the change 
in latitude of the sun-spots is cyclical in the same 
eleven-year period as their frequency. Soon after 
tlie commencement of a new cycle, spots appear 
mainly about latitude 35*^ north and south of 



400 


NATUm 


[May j 6, Z9ai 


the eub's equator Aa the cyde progreaaee they 
bfoome moet nuitieroua in au^ceeeively lower htt- 
tudee while at the present phase of tM cycle they ; 
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are found most frequently in latitude lo® Very 
large groups on the equator are rare however 
and the present one is 
the laigest which has 
appear^ in this posit on 
during the last half 
century I ooking at 
Fig I It IS necessary to 
bear in mind that at the 
middle of May the north 
end of the sun s axis of 
rotation is about ai® 
west of the north point 
and that the sun s equa 
tor passes aj® north of 
the centre of the disc 
Spots are carried bj the 
sun s rotation from the 
east to the west limb 
in about thirteen days 
The centre of this 
group of spots was 
nearest the centre of 
the disc on May i4d 
i6h when it was 
within 3® It was then 
most nearly in line with 
the earth but the mag 
nehc storm commenced 
twent) seven hours earlier The spot group was 
visible to the naked eye for eight out of the 
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thirteen days H could have been seen with the tale, 
scope Its area nveraged I /tsooth part rfllie sun’s 
surface, or about ms^t tunes the area of the earth, 
but It was only half aa large as tte group 
of SMts of March iqso 

(b) Sun spots are neaily always to be 
found in continual change especially for 
a few days followmg their formatioo and 
It IS evident from earher photographs 
that this group devekiped after April se 
and was therefore of recent origin It 
was first seen at the east limb of the tun 
on May 8 as a long irregular spot nearly 
80 000 miles in length with two principsu 
nuclei by May 13 these bad be<^e the 
centres of two spots 7® ^rt in longitude 
while the mid portion of the original spot 
had changed into a cluster of small ones 
It IS unusual for a large spot to split up 
m this manner Pairs of spots often 
appear but they have generally been 
evolved from two small nuclei On the 
photograph of May 9 it will be noticed 
that the spot is surrounded by bright 
faculs The amount is unusually small 
for so larM a spot but by the time the 
group had reached the west limb of the 
sun ^e area of facuUe had extended con 
siderably 

(c) llie magnetic storm commenced 
suddenly at ijh lom on May 13 

“ At this time the leading spot was 
ii|® east of the suns central men 
dian and the followmg spot 19® The greatest 
intensity of the disturbance was about 5h on 



May 15 at which time the following spot was 
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ieoondaty maximum followed at 8h on Ma> | however, of this terrestrial and solar relation ‘ire 


16. It does not seem possible to associate 
the disturbance with one or other individual spot, I 
but rather with the group as a whole. In this 
connection it is of interest to note that mmor mag 
netic disturbances occurred on April 18 and March ' 
11 Some years ago Mr Maunder showed that j 
magnetic storms tend to recur at intervals of about 
twenty-seven days, which corresponds to the time 
taken for the sun to make one rotation relative to 
the earth If this sequence is continued we miv 
expect a further disturbance on June 9, when the 
spot group, if still visible, will be in the same 
r^tive position on the sun s disc as on May i-t 
when the storm commenced 
The general relation between the diurnal vana- | 
tion of the earth s magnetic elements and the I 
sun-spot cycle cannot be doubted It is better 
term^ the solwr cycle for it is well known that 
the solar prominences, the faculae and flocculi and 
the shape of the corona vaiy also with the sun 
spots in the same eleven-year period The causes 


still obscure, and the magnetic storms m par- 
ticular offer other difficulties on account of their 
anomalous occurrence, althou^ on the whole they 
follow the sun spot curve Fhe theory which in 
general seems best to lit the observed facts is that 
which assumes a directive stream of charged par- 
ticles ejected from a restricted area of the sun, 
most probably in the region of a sun-spot 
Opinions diffct as to the exact nature of the stream 
and as to its action on meeting the earth It 
IS, of course, admitted that such a stream, though 
It may be a requirement, is not the sole factor in 
the production of a magnetic storm, the energy of 
whidi IS to be traced to the earth’s own mag- 
netic svstem, and ultimately to the earth s 
rotation 

At Mount Wilson Observitory the magnetic 
polarities of sun-spots are now investigated daily 
It will be interesting to see whether this group of 
spots IS associated with exceptionally strong or 
otherwise abnormal magnetic fields 


Obi 

Da G B LongstafI' 

T^R G B LONGSlArr died on Mn 7 
■L' after a long period of failing health <«l 
his residence, Highlands, Putney Heath Dr 
Longstaff was born on February 2, 1849 and 
educated at Rugby and at New College, Oxford, 
where he obtained a scholarship and a first class 
in natural science At a very early age his atten- 
tion was attracted to the study of insects, mainly 
through the influence of his uncle by marriage, 
William Spence, of Kirby and Spence s Intro- 
duction to Entomology”, and he was already 
recogmsed as one of the most energetic and 
successful of the younger lepidoptensts of his time, 
when a regrettable accident in the second term 
of his residence at Oxford which resulted in the 
loss of an eye, put an end to his activities in this 
direction for many years His later career 
at St Thomas s Hospital where he w as awarded 
tile Mead medal, was highly distinguished, and 
In later life, besides taking an active part in 
philanthropic and municipal work, he represented 
Wandsworth on the London County Council for 
fourteen successive years 
Much attention also was devoted by Dr 
Longs&ff to the scientific aspect of statistics, and 
his well-known work on this subject (” Studies in 
Statistics ”) was published in 1891 His long- 
dormant interest in entomology was revived by a 
tour in India and Ceylon in the winter of 1903-4 , 
and in later years flying visits were made him 
to almost every accessible part of the world in 
company with his accomplished second wife {nie 
Maiy Jane Donald, well known as an authority on 
recent and fossil mollusca) The energy and 
acumen with which insects w^re collected and 
deserved on these tni» may be estimated by the 
NO. sSgi.ATOL 107] 


uary 

fact that Dr Longstaff enriched the museum of 
his old university by at least 14,000 specimens, 
and the value of this generous contribution is 
greatly enhanced by the full and accurate data 
attached to every one of them 

I he gratitude of all entomologists is also due 
to Dr Longstaff for the finely illustrated and 
most pleasantly written narrative of these collect- 
ing tnps which appeared in 1912 under tne title 
of Butterfly Hunting in Many Lands The 
numerous and valuable observations on the bio- 
nomics of the butterflies met with in the regions 
visited — their flight, resting habits seasonal forms 
mimicry and sexual scents to which last-named 
subject Dr I nngstaff devoted special attention 
are embodied in the last chapter of this fine book, 
which IS supplemented by an equally valuable 
series of papers on the same questions by the late 
Fritz Muller here presented for the first time in 
English 

Dr I ongstaff was a highly appreciated member 
of many learned bodies, and had been vice presi- 
dent of the Royal Statistical Society and of the 
Entomological Society of London and the loss of 
his commanding presence and genial address at 
their meetings will long be regretted by his fellow- 
members as well as by his numerous friends m 
private life 


We notice with much regret the announcement 
in the Ttmes of the death of Dr Edward B 
Rosa on Tuesday, May 17, at the age of fifty nine 
years Dr Rosa had been connected with the 
U S Bureau of Standards since 1901, and from 
1910 onward he held the jposition of chief 
physicist at the bureau 
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At a special meeUng of die Institution of Blectrical 
Engineers to be held on May 31 a proposal «ill be 
submitted to the members that the institutioo shall 
petition the Pnvy Council for a charter of Inoorpora 
turn More than forty years ago when the institution 
was a small and struggling society it applied for a 
charter but the appluatioo was sucoessfuVy opposed 
by the Institution of Civil Engmeers Now tlmt the 
importance of electrical enginecnng to the community 
IS recognised and the good work that the institution 
has done in developing electrical science and its appli 
cations is well known there is no reason to anticipate 
that there will be any opposition to the grant of a 
charter The only point where discussion Is likely 
to anse is in connection with the clause which proposes 
to confer upon corporate members of the institution 
the ng^t to use the designation chartered electrical 
engineer We take it that the object of this clause 
IS to distinguish between an electrical engineer ant a 
man who having some slight technical qualificati n 
calls himself one We think the proposal unnecessan 
The public recognises that the letters M I E E are a 
complete qualification 

Tklbphonic communication has now been estau 
lisbed between Cuba and the United States b> three 
separate cables each of whidi is more than a hundred 
miles in length and is submerged to a depth of 1000 
fathoms Owing to the large electrostatic capacity of 
submarine cables distinct speech through them would 
be impossible were not the circuit made inductile so 
as to secure the practically distortionless circuit 
first described by Oliver Heaviside In the submanne 
portion of the London Pans telephone circuit lumped 
inductance is added by inserting Pupin inductance 
coils at short intervals In the Havana and Key West 
cables the copper core is surrounded by a continuous 
spiral of fine iron wire insulated by a sheathing of 
gutta percha The inductive loading is thus con 
tmuous and so the necossarv mathematical conditions 
can be more accurately fulfilled Above the gutta 
percha is wound a copper tape as a protection against 
the attacks of the teredo Over th s shield is wound 
a further copper tipe which forms the return half of 
the telephone circuit of each cable The specifications 
for the cables were prepored by Sir William Slingo 
formerly Engineer in Chief of the British Post Office 
in conjunction with the Western Electric Co 

Wi learn f om the publication Radtum that 
Mme Cune left France on May 7 on a visit to 
the United States the main purport of her visit being 
to receive a gift of one gram of the element radium 
from the women of the Umted States The gift was 
organised by Mrs William Brown Meloney the 
editor of the Delmeator and earned into effect by the 
Marie Cune Radium Fund Committee From a 
rqurt in the Times of May 31 it appears that this 
presentation was made to Mme Curie at the White 
House Washington at the hands of President 
Harding In an eloquent and felicitous address the 
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President referred to the benefits coofenred upgn 
humanity i^ discoveries m science It is os be said 
given to relatively few to make great discovenat 
and the recognition given to those wdio do eo 
is erften meagre enough In a happy phrase he 
reminded his audience that the great things 
achieved by great minds would never have been 
wrought without the inquration to successful effort, 
and success m turn enables the outgiving of benefits 
to milliont whose only contnbution has been the 
power of their united appeal We understand that 
Mme Curie is to be the recipient of several honorary 
degrees on the occasion of her visit to Amenca 
The importance of regular meteorological reports 
from Greenland for the forecastuig services of Western 
Europe and indeed for that of Canada also has 
been recognised for some years The question of 
these reports was discussed at the meetmg of the 
International Commission for Weather lelegraphy 
which was held m London m November last and the 
Commission decided unanimously that the estab 
lishment at the earliest possible date of a high power 
radio-telegraphic station m Greenland is of the utmost 
importance to the meteorology of Western Europe 
and further it is of such importance as to warrant* 
the internationil provision of fun^ for mamtaining 
It It 18 probible that the provision of such a 
station bv the Danish Government will be made at 
an early date When this station has been provided 
It will be possible to mal e a definite use in weather 
forecastmg m Europe of meteorological observations 
from Canada and the United States Hitherto the 
gap between the European and American observations 
ha*, been so great that meteorologists have been un 
ible to justify the expense which would be mvolved 
in regular cable messages from America to England 
Dr E J Russell director of the Rothamsted 
Experimental Station has been appomted a foreign 
corresponding member of the Reale Istituto Lorn 
bardo di Sciense e 1 ettere di Milano 
Dr E L Golla will deliver the Croonian lectures 
of the Royal College of Phisicians on Tuesdays and 
Thursdays June q 14 16 and 31 at 5 o clock upm 
the subject of The Objective Study of Neurosis 
Notice is given by the Institute of Physics that the 
first exammauon of candidates for the associateshiiy 
of the mstitute will be held at the latter «id of 
September next Forma of application are obtainable 
from the Secretary 10 Essex Street WC^ Ap- 
plications for entry must be received before June 15 
A public meetmg arranged by the National Union 
of Scientific Workm will be held in the Botanical 
Theatre University College Gower Street on Monday 
next May 30 when Prof L Bairstow will speak oi 
the subject of The Adramistration of Scientific 
Work The diair will be taken at 8 p m 1 ^ 4 ie 
Right Hon Viscount Haldane 
Thx Prmdpal Trustees of the Bntldt Museum have 
appointed Dr W T Caiman to be deputy keqicr In 
the department of soology Dr Caiman 
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|{r»du«ted as a Doctor of Science at St. Andrews 
University, has been in charge of the Crustacea at 
the Natural History Museum since 1904, and is the 
author of “The Life of Crustacea *' and of numerous 
articles on this group. 

A MBinNO on the subject of “Constructive Birth 
Control : Its Ideals and Helpfulness to the Individual 
and to the Race “ vrlll be held at Queen’s Hall on 
Tuesday next, May 31. The chair will be taken at 
8.30 by the Right Hon. G. H. Roberts, and among 
the speakers will be Dr. Jane L. Hawthorne, Dr. 
C. Killidc Millard, the Right Hon. J. M. Robertson, 
Admiral Sir Percy Scott, and Dr. Marie Stopes. 

The Ottawa Field-Naturalists’ Club has decided to 
open a subscription list for a permanent memorial to 
the late Prof. J(din Macoun, naturalist of the Geo- 
logical Survey of Canada, who died at Sidney, British 
Cdumbia, on July i8, iqso. The wide field of work 
to which Prof. Macoun devoted his life it known to 
many naturalists. He specialised particularly in 
botany, and was the founder of the Canadian 
National Herbarium. Other sciences, however, 
espedaily xoology, were also greatly enriched by him. 
He will be remembered as the great pioneer in 
Canadian natural history. The memorial wilt take 
the form of a portrait to be hung in the Victoria 
Memorial Museum, which will be executed by Mr. 
Franklin Brownell, of Ottawa. The expenses in con- 
nection therewith will be about 700 dollars, and sub- 
scriptions, which should be forwarded to Mr. Arthur 
Gibson, Dominion Entomologist, Ottawa, are invited. 

The third meeting of the Council of Agriculture 
for England, constituted by the Ministry of Agricul- 
ture and Fisheries Act, 1919, will be held at the 
Middlesex Guildhall, Westminster, S.W., on Fiidav, 
May ay. The proceedings will begin at ii a.m. and 
will be open to the public The Earl of Scl- 
borne, K.G., will be in the chair. The purpose of 
the council Is to provide an opportunity for the dis- 
cussion of matters of public interest relating to agri- 
culture and other rural industries by persons repre- 
senting the various interests of the industr}' from all 
parts of the country. Several interesting resolutions 
will bo considered, among which may ^ mentioned 
two to be moved by Sir Douglas Newton, dealing 
with the facilities of railway goods stations for the 
rapid transit of soft fruit and other perishable pro- 
duce. The question is especially difficult at the pre- 
sent time, when railway services have to be cut tailed. 

In connection with the presentation on June aq of 
the John Fritz medal to Sir Robert Hadfield, which 
was announced in Nature of May j, it may be of 
interest to record the events which led to the institu- 
tion of this medal. In 190a a number of friends and 
associates of Jtgm Fritz, the American engineer who 
brought about great changes in the iron and steel in- 
dustry in the United States, decided to celebrate his 
eightieth birthday by establishing a fund, the income 
from which should be used to strike annually a John 
Frits medot for scientific and industrial achievement 
In any field of pure or applied science, A committee 
<s6iuisting of representatives of the American Sodeties 
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of Civil and Mechanical Engineers and the American 
Institutes of Minmg and Electrical Engineers was 
appointed, and an impression of an appropriate design 
was presented to John Fritz at a great dinner given in 
the Waldorf Hotel, New York. After the die had 
been completed the committee continued in existence 
as the John Fritz Medal Fund Corporation. One 
member of each of the societies instrumental in found- 
ing the fund is now elected annually to serve on the 
committee foi a period of four years; the members 
of the committee also act as a banrd of award. The 
medal, which is of gold, is aw aided annually, without 
restriction on account of nationality or sex, and it is 
accompanied hy n diploma reciting the origin of the 
medal and the specific achievement for which the 
awaid is made. The first award, in 1903, was made 
to John Fritz, and the second, in 1905, to Lord Kelvin, 
“for work in cable telegraphy and other general 
scientific achievements.’’ Since then an award has 
been m.ide every j«‘ar with the exception of 1913, and 
the list of recipients contains siuh well-known names 
as George Westinghouse, Dr .\lexandcr Bell, 
Thomas Edison, Sir William H. White, and Elihu 
1 horn son. 

The second issue, that for April, of the Antiquaries’ 
Journal, the journal of the Society of Antiquaries of 
London, is fully up to the level of the first number, 
and the publication marks a distinct advance in the 
popularisation of the science of archseology. Mr. A. 
Iteslie Armstrong announces the discovery of engrav- 
ings found at Grime’s Graves, Noifolk, on flints 
associated with a series of flint implements of Le 
Moustier type, bone tools, and pottery, on a level 
immediately ovei lying glacial land. One is a 
naturalistic lepresentation on flint-crust of a stag or 
perhaps an elk. The authorities at the Natural His- 
tory Museum regard this animal as an elk, known 
in America as “moose.’’ In the discussion which 
followed, the picsidcnt suggested that the art of the 
engravings seemed to lie of the same character as the 
French rave series, though he would not say the 
resemblance was conclusive " In recent years dis- 
coveries at Grime’s Graves, Norlhfleet, and eltewhere 
had reduced the sequence of prehistoric periods to a 
state of flux. If type, material, and coloration, singly 
or collectively, meant nothing at all, the whole struc- 
ture of prehistoric study was undermined. In any 
casp, the Grime’s Graves industry did not seem to 
belong to the ordinary Neolithic period.’’ 

In the April issue of Man Sir Ray Lankester 
describes, with illustrations, a remarkable flint im- 
plement found lying on the surface of a field within 
ten yards of the gravel-pit in which the jawbone of 
Euanthropus was disimvered in 191a. He proposes 
to call this specimen “the Piltdown batiform,’’ and 
he expresses the hope that it may be placed with 
the other Piltdown flints in the Geolc^ical Depart- 
ment of the British Museum. He thus sums up the 
question “ In my ojanion the facts hitherto ascer- 
tained do not justify the identification of the period 
at which Eoanthropiu lived with the period at which 
any of the flint implements discovered in the Pilt- 
down gravel were fokiioned, nor do we know enough 
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to make the eeeartkm that fanplemanta of Moitttttrian 
or Acheulsean or Chdlwui or pre^CbelleBan work, 
manahlp were not manufactured or in um iriien 
Boanthropus llourlahed. Assuredly we are not in a 
position to assume either that Eoanthn^s manu< 
factured flint imptemento, or, on the other hand, that 
he did not do so. To me it seems improbable that 
Eoanthropiu had anything to do edth flint Imple- 
ments at aii, althou^ more likely that he suffered 
from them rather than that he benefited by thrir use." 

In an article on the conditions of cellular im- 
mortality (Set. Monthly, voi. xii., No. 4, p. 3*1) Prof. 
Raymond Pearl discusses artifidal piuthenogenesis 
and tissue culture and the views regarding senescence 
to which they lead. The life of the unfertilised egg. 
cell can be prolonged only bv fertilisation or by some 
other stimulus to development. The experiments of 
Leo Loeb, Hairison, Burrows. Carrel, and others 
in the culture not only of embryonic, but also of adult, 
tissues in vitro show that the phenomena of senes- 
cence do not originate in the cells themselves; for 
all the essential body-tissues, including heart.4nusclc, 
nerve-cells, spleen, connective tissue, and Iddney-cells, 
have been shown to be capable of multipUcation in- 
definitely by mitotic division outside the body. With 
improved methods Carrel has kept a strain of con- 
nective tissue from the chick’s heart alive and grow, 
tag for nine years. There is, therefore, a potential 
immortality not only of germ-cells, but also of tissue, 
cells, and senescence is a phenomenon of the dif- 
ferentlated body as a whole, due to the effects of the 
various types of ceUs upon each other. 

In the Journal of the Quekett Microscopical Club 
(vol. xiv., November, 1930) Mr. G. T. Harris describes 
the Desmid flora of a small area in East Devon, and 
compares It with that of Dartmoor In order to elucidate 
the influence of geological beds on the species density 
of the Desmid flora Dartmoor is a Palseoxolc, semi- 
mountainous area of extensive peat deposits, great 
rainfall, and deep bogs; the other, a Triassic, low- 
land area, with no peat-bogs, moderate rainfall, and 
unimportant bogs. The numerical results from each 
area were surprisingly similar, indicating that the 
factors influencing the richness or poverty of 
Desmid floras must be sought elsewhere than In the 
geological beds upon which the habitats stand; and 
a recent investigation of the Desmid flora of a dis- 
trict on Eocene beds confirms this statement. The 
species density of the two districts is also practically 
the same. A systematic list of the species and varie- 
ties from the Triassic area, 439 in number, is ;^ven. 
This adds isa forms to the Desmid flora of Devon- 
shire, bringing it up to a total of about 500 species 
and varieties. From gatherings made during the 
winter it would appear that most species in a southern 
county like Devon pass the winter in the vegetative 
state. 

Tin Forestry Commission in a recent report states 
that up to April it had acquired for (danttag 
t;7,i6o acres of land, of which 36,68a acres ore Ul 
England and Wales, 54,973 acres in Scotland, and 
5506 aqres in Ireland. The area of 1586 acres 
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planted under ftivaurable ooodlljqna ip tgtgraa oop^ 
ttauaa to ehow aatisfaetocy growth. DiuhiE ^ 
t9so-at aeaton 6357 vere ptaoted at aeveateen 
centres in England and Wales, nine centres in Sedb. 
land, and twelve centres in Ireland, while new nur^ 
series have been established in various parts of tha 
country. The Commission has publirii^ a report 
of the British Emigre Forestry Conference hbU ta 
Loodon last July, s^ich can be obtained through any 
bookseller, or from H.M. Stationery Office (7s. 6d.). 
Leaflets on forest pests— No. 3, Chtrmos CooUyi; 
No. 3, The Pine Shoot Beetle; and No. 4, Hylastcs 
ater—can be obtained free on aj^Ucation to the Com- 
mission at 33 Grosvenor Gardena, London, S.W.i. 

Thx dispotal of the ddbris from hydraulic mining 
and its influent e on the lower courses of rivers have 
been urgent problems in California for the last half, 
century. A monograph on the subject by the late 
Or. G. K. Gilbert is published by the United States 
Geological Survey entitled "Hydraulic Mining Ddbris 
In the Sierra Nevada ” (Professional Paper 105) T he 
material washed from the hillsides is carried by the 
creeks and rivers, and eventually finds lodgment In 
the lower reaches of the streams and during floods on 
the riparian lands, thus doing a conaiderable amount 
of harm to navigation and agriculture. For these 
reasons hydraulic mining has been severely restricted 
for many years. The bays of the San Francisco 
system have been sounded and mapped more than 
once, and comparisons made between early and racent 
maps show that the areas of the bays have been 
much reduced by the seaward growth of muddv 
shoals. Since the discovery of gold and the beginning 
of hydraulic mining more than 1,000,000,000 cubic 
yards of material have been deposited in the various 
bays. Dr. Gilbert made careful researches on the 
effect of this shoaling and diminution of area on the 
tidal currents and depths of water on the Golden 
Cate bar. The crest of the bar ahows a retreat 
towards the land, but no reduction in depth since 
iffSS* *1x1 the navigability of the bar has apparentiv 
not yet been affected. 

In the Journo] of the Franklin Institute for April 
Mr. A. H. Armstrong considers the economic aspects 
of railway electrification ta the United States. He 
points out that at the present time we are facing 
the facts of an eight-hour working day with overtime 
coating £0 per cent, more, greatly increased wages, 
fuel prices at levels never before reached, and main- 
tenance costs at almost pvhibitive values. With no 
immediate prospect ta sight of any material reduc- 
tion ta the price of labour, iU output muat ba in- 
creased, and etectrie operation effects this both on 
the railway line and in the worktta^. The elec- 
trification of railways is a very costly operation, but 
the saving ta operating expenaes enablea a reasonable 
return to be obtained on the capital expanded. The 
argument for electrification, however, rests on a 
broader foundation than this. The nationa] prosperity 
of America is bound up with the future growth of 
ite transport system, and this growth depend on ffie 
adoption of electrification. An Incidental advantage 
of ekctrificadon la that it would pave one-aixth of aS 
the coal mined ta the United States. 


NATURE 


405 


May 26, 1921] 

Tm foura annual general meeung of the Soaety the course of the evening the president referred to 
of Glass Technology was held at University College the proposed legislation affecting the uidustry and 
on April so, when Dr Moms W Travers maintamed that the total prohibition of the importa- 
waa elected president in succession to Mr S N tjon of all chemical glassware except under limoe 
Jenkmson The new president delivered an address was essential to that branch of the industry Elec- 
on the importance of quantitative investigation m tnc lamp bulbs should also have been induded m 
with technical gl««« problems The speaker the Bill Assistance would bo necessary if the manu- 
directed attentmn to the fact that the late Lad facture of these irticles aert. to be continued in this 
Moulton, who was to have presided at the society’s country 

dinner that evening had brought about a great im- Masses G E Stechert avd Co i^i West ssth 
provement in the efficiency of explosives factones by 1 Street New ^ ork (London 2 Star \ ard Carey 
applying quantitative investigation to the processes | Street W C 2) haie sent us a copy of their cata- 
conducted in them The energy balance sheet of a logue (New Senes xl ) of second hand books relating 
factory was as important as its financial balance to natural history It conliins some hundreds of 
sheet and the efficiency of a furnace for mstance | titles and is classified as fillows —General Natural 
should be accurately known so that a full account Science Agriculture Foiestrv harming Botany, 
could be given of all heat which entered it This I Zoolog> Omithologi Ichthi log) Entomology, 
principle was illustrated by applicabon to several | Gatdcmng ind Supple nent the prices asked (in 
furnace problems There was also a wide field for 1 American dollars) qpear to 1 e \fn moderate 
mvestigations bearing on the nature of glass and ' An interesting little latalogue (No 414) of nearly 
recent work had shown that gltss in the solid condi four hundred works (books and engravings) on the 
Uon resembled the elastic gels rather than the liquids j topography of Kent and Sussex has just been issued 
A paper on automaUc glass feeding devices was com- I by Mr F Edwards 8a High Street Mar>lebone W i 
municated by Messrs G Dowse and E Meigh and It will doubtless appeal t residents in the two 
the society s third annual dinner followed Dunng l aunties named and to mam others 


Our Astrononucal Column. 


C0UBT8 — It appears that Dubiago s comet was dis- 
covered by him at Kasan on April 24 and observed 
at Pulkovo a few days later It has now been ob 
served m England by Dr Steavenson whose observa 
tions enable the orbit to be improved This has 
already been done approximately with the following 
result — 

T 1921 May 7 177 GMT, «■ ioo« la 65® 58 
1 22® 20 log q 00481 

Ephewert^ for Creenwteh Utdmght 

lii*. N D«:t U,r I «« S 

Mav 28 q 38 57 a, 5-> 00680 00172 

lune I TO o 27 n 18 00756 00179 

5 10 20 55 30 30 00^0 00203 

9 10 40 22 27 32 00933 00250 

13 10 58 42 24 27 o 1032 00318 

17 II 16 3 21 20 01137 0-0^ 

Its total light IS probably equal to a 9th majrni 
tude star it should be readily visible m an ordinary 
telescope in the absence of the moon 

The errors of the ephemeris of comet Pons Win 
nedte have become so large that it is well to give die 
revised orbit lately received from Prof Crawford and 
Miss Lew with the ephemeris, for Greenwich mid 
night, deduced from it 

T 1921 fuae 12 95 GMT, <• 170® 34* 97 ® Ji' 

1 18" so*, log q 001703, s 06779, period (assume) 
58 years 

h ”*** ^ 

May 27 19 35 27 43 16N 00272 9-2698 

31 20 16 47 39 36 00230 9-s2a6 

June 4 21 o 39 33 52 00198 9 1818 

8 21 44 at 26 4 001:^ 9 >537 

ra 22 24 4a 16 37 00170 9 >446 

16 23 o 20 650N 00175 9 >5^ 

20 23 31 5 a 14 S 0019a 9 iM> 

24 23 sfi 4» 0 SS S 00211 9-2295 

After this th^ comet will travel south rapidly, it should 
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be observable in the southcin hemisphere until 
September 

Ihsokt of Juiitbrs SAfEiuTFs — Plof Sampson’s 
tables of Jupiter s satellites ha\e been in use in the 
national ephemendes for seviral \ears but the theory 
on which thev were basel has onh just appeared in 
print being sol Ixiil of Memoirs of the Royal Astro 
nmnical Society The author Commences with a 
review of the wak of I aplace D lambre Damoiseau 
and SouiIIart he explains that the discordances that 
still exist between the tables and observation are due 
to the fait that in deducing the fundamental elements 
with the aid of the older theories it was assumed 
that onh the leading tei m of these w ould be involved 
It was discovered (too 1 te to alter the tabl s) th^t 
some seiondary terms n th oldti theories were s< 
seriously wrong that the tables are sensibly affected 
One suth error mav affect the lime of an eclipse of 
Satellite IV by 140s 

The elements it the piesent dav were derived chiefly 
from the Han ard photometric obsei i at ons of eclipses 
These permit of the dedurtion of an exceedingly 
accurate value of the ecmatonal semi-dianieter of 
Jupiter, the mean of the Harvard and Durham dis- 
cussions IS 18927* 

The adopted value of Jupiter’s mass is 1/104735 
but it IS noted that a discussion of recent measures 
and photographs in on function with the theory leads 
to the value 1/10470 It would however be rash to 
alter the accepted value which rests largdy on the 
perturfiations of minor planets and the comet Pons 
Wlnnecke 

One advantage of the delay in publishing the 
theory is that it has enabled a list to be given of the 
errata and omissions that have been detected One 
such was found soon after the tables wore printed 
and a supplementary page was Issued 

Mr Innes directed attention to two omitted terms; 
one ^e to the effect of the sun on Satellite IV has 
a roeffl^t ^ 76* The other is a long-period term 
period for III a6| years coefficient about 6' The 
values for IV are not verv different 
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An Early Cheilean PaUeolitluc Workahop-site at Cromer 


A T a meeQng of the Roval Anthrcmlogical Inititute 
held in the roonu 01 the Royal Som^, Burling 
ton House, on May 3 Mr Retd Moir exhibited a 
large collection of odiu^ut flint implements cores 
and flakes recovered upon a lunited area of foreshore 
exposed at low water at Cromer Norfolk These 
specimens are remarkable not only for their bnlliant 
and arresting ochreous coloration but also because 
of the hrge and massive sire of many of the artefacts 
Many of them are evidently fashionra for comfortable 
prehension but it is clear that the hands of the 
ancient Cromenan people must have been much larger 
tton those of modern man Several examples of 
Early Cheilean implements with coarse flakmg upon 
the upper and lower surfaces have been found at 
the Cromer site associated with rostro cannates 
choppers scrapers points partly finished specimens 
cores and flakes 

It IS evident that an actual workshop site of Early 
Cheilean age is represented at Cromer and from its 
position appears to be referable to the lowermost 
stratum of the Cromer Forest Bed series of deposits 
The Cromer Forest Bed strata are generally regarded 
as of Upper Pliocene age and it seems therefore 
that the earliest Cheilean implements— such as are 
usually found in river terrace gravels — must in East 
Anglia be regarded as of Pliocene date It is of 
interest to note that the massive human fossl jaw 
bone found at He delberg in Germany was supposed 
to be of sbout the same antiquity as the Cromer 
Forest Bed The ind vidual represented by this jaw 
bone would appenr to have been of almost gorilla like 
size and strength and it may be that the massive 
Cromer implements which have been found were made 
by people of the Heidelberg type 

An animated discussion followed the reading of the 
paper Prof Arthur Keith past president who was 
In the chair said that while it wruld be impertinent 
for him to attempt to criticise Mr Reid Moir s com 
munication he considered it of outstanding import 
ance in the studv of the antiquity of man in th s 
country Th s site woild apj^r to be the most 
anc ent workshop-floor which had yet been discovered 


Sir William Boyd Dawkms said that no geological 
evidence had been brought forward for the relation of 
the flints on this site with the Forest Bed senes, 
they were no mote than a foreshore accumulation of 
flints which differed in no way from other fllnu found 
on the foreshore along the whole East and South 
Coast Further it was assumed that the Forest Bed 
fauna was Pliocene but it had been shown more 
than forty years ago that the Forest Bed senes in 
eluded recent mammalia absent from the Miocene 
deposits of France and luly and therefore they 
should be regarded as Early Pleistocene 
Sir E Ray Lankester said th it the use of the terms 
Pliocene ' and Pleistocene was purely arbitrary 
and did not affect the facts Ihese specimens were 
quite unlike foreshore flints in their large size their 
flaking and their coloration Mr S Hazzledine 
Warren denied that any evidence had been brought 
forward in support of the very defimte assertion of 
date and it was his opinion that if a boring were 
made at the base of the cliff as had been suggested 
nothing similar to the conditions on the foreshore 
would be found at the base of the f^'orest Bed series 
Mr Haward considered the site represented merel> 
an outcrop of one of the zones of flints wh ch are 
found slop ng down to the sea in the neighbouring 
cliffs Mr Barnes said that the rase wis not mide 
out The number of implements vis smill while a 
flake afforded little as a cr tenon of human manufai 
ture It was essential that a bor ng should be made 
at the base of the cliff Mr Reg n Id Sm th on the 
other band ma ntained that Mr Reid Moir had mad 
out a pntM facte case it was only the quest on of 
provenance which gave rise to doubt In referring 
to the disproportionate number of flakes on the site 
he mentioned one of the floors investigated at Swans 
combe on which no implement but only a large 
number of flakes had been found 
The seres of humanly fashioned flints collected by 
Mr Reid Moir is to remain on exhibit for one month 
in the rooms of the Royal Society Burlington House 
where the specimens can be seen and exanined by 
those interested 


Hydrology of the Western States of North Amenca 

By Da Brvsson Cunnincham 


T hree water supply Paperb prepared under the 
direction of the United States Geological Survey 
contain features of interest respecung the natural 
condiUons which prevail in the undevdoped toritotv 
letween the 108th and 118th meridians ot west long! 
tude 

(1) \ sequence of devastating floods which swept 
the 10 nties of southern Cal forma in January 1916 
s deserbed in Water Supply Paper No 426 with 
records of the precipitation run-off and attendant 
phenomena The rainfall was heaviest and its effects 
most disastrous in San Oiego County which for neariv 
a month after the storm was cut off from com 
munication with the rest of die State The mean 
precipitation for the period January 14 30 in different 
port* of the countv rang^ from ao m to 30 in 


1() So hmCalfansroodtorTsmury >6 ByH D McOlwkMi 
■nd r C Ehwl. WoMr Supply Pspsr No 4<S (i) Ths Npnie 

CouMi^ ny Heflisri F Trsfo y Wa st Papar No jto. 

UA Cmoty snd Watsr Kaaourcaa of B|« SiMky Clayup aail Allal 
os Hssaila By Oacar b Aipar 
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The normal annual rainfall at San Diego is in the 
neighbourhood of 10-15 in As a result of the down 
pour the Lower Otay Dam forming part of the reser 
voir system for the city of San Diego was swept 
away and the Sweetwater Reservoir developed serious 
fractures Twenty two lives were lost in the flood 
from the former reservo r A huge wall of water 
vanously described as from 6 ft to ao ft in height 
rushed down the valley covering the distance from 
the dam site to Palm City (about ten miles) in forty 
eight minutes and tarrying everything before it An 
impressive idea of the devastated area is obtained 
from the photographs which illustrate the report 
There is also a lar^ scale map of the distnet 
(a) Upon the borders of the States of Utah New 
Mexico and Anzona lies an area of reservation 
known as the Navajo Country set aside for indigenous 
Indian tribes It is a region of which very little 
hitherto has been known and it remains more or 
less in a primitive condition The area Is conrider 
able about 35 735 square miles it is the most eaten- 
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^ve tract of undeveloped reservation land within the 
United States This area forms the subject of a 
geographical and hj^lrographical reconnaissance by 
Mr Gregory, whose report is embodied in Water 
Su^Iy Paper No 380 

Tne exploration of a little-known region has con 
aiderable attractions for the adventurous ^nd Mr 
Oragoiy in a personal introductory note confesses to 
Its powerful appeal The Navajo country, ho points 
out contains the remnants of an almost extinct rice 
whose Ions occupation of the district is recorded in 
ruined dw^lings and nbindoncd fields It is true thnt 
roads hive been established along selected routes but 
by far the larger portion of the territorv is accessible 
onlv bv trills and in the rougher areis no rt tgnis 
able trad s ire to be found 

The countiv contains many extremdv interesting 
feituies topographical gcologuil ind hydro 
gnphicd The zoo pages of the report ire replete 
with viluable notes on the nitunl r sources of the 
district ind iixlirate 1 c ireful ind piinstiking inves 
tigation Topof,riphuilly the country forms pirt of 
the Colorado pi iteau 1 region of flit 1 \ mg or slightlv 
tilted rocks rut bv fifions and surmounted by mesas 
and buttes So numerous ind so closelv intcrlired 
ire the ciflons in some portions of this singulir r gion 
that thev have dispheed ill but srittered remnants of 
the origiml plateiu leicing nirrow wills isolitcd 
ndges ind spires so slender that thev seem to totter 
on their bases shooting up to in enormous height 
from the caults below " 

The most inaccessible leist known and roughest 
portion of the reservation is a region of bare red 


sandstooc rock forming a plateau, known at the 
Rainbow Plateau, intersected by innumerable caAons 
some of which are bridged by natural arches One of 
them it a symmetrical semi circular curve with a span 
of a7A ft It gives its name of The Rainbow ” to 
the plateau 

The Navsjo Indiin is given a famly good character, 
he IS vigorous intelligent and capable of hard work 
provided it be not too continuous He is however 
independent towards those who engige his services 
> and liable to take himself off He will help him- 
' self t> intere'l ng trinkets ind to food but may be 
trusted with valuable things and with important 
missions ” 

The report is well iHustntcd b\ photognphs ind 
mips 

(3) B g Smokv Villey fh subjert of Water Supplv 
Piper No 423 IS 1 typical Nevada desert vallev — a 
pliin hemmed in bv mountan ranges and underhin 
bv porous rock wiste eroded therefrom It once con 
timed two large lakes one 40 miles long and 9 miles 
in miximum width in the upper pirt of the vallec 
ind the other about 22 miles long bv si miles wide 
in the lower p u-t The depth of the former ranged 
to IS much IS 1-0 ft and of the litter to 70 ft The 
CMstfnci f these 111 f s is deduced from shore feitures 
wh ch ire still m existence The rlimate is disbneth 
rhtr (terist of in ind trirt the inniiil rainfsll 
being genenlU il out 6 in or 7 in or even less 
Ihe Mllev IS but spirsely populated ind the 
I settlers ire pnncipilly engaged in mining or null 
infc The report contains mips diagrams and 
I h togi iphs 


The Plaice Fishery in the Belt 
'T'HL sea fisheries of Great Britain, though perhaps 
* of less importance to the prospenty of the 
country than the supply of coal are nevertheless of 
vital interest m more ways than one Consequently 
anything bearing on the problems connected with 
them especially as to their permanence ought to 
awaken interest in all who have practically studied 
this mtneate subject as well is to arrest the attention 
of the legislators and the public Few nations have 
done more in proportion to their populations than the 
Danes in unravdling various problems of the sea 
fisheries and were it only for the single cise of the 
remarkable life-history of the eel as elucidated b\ 
Dr Jobs Schmidt their labours merit careful attention 
as well as commendation 

The Report of the Danish Biologicil Station for 
1920, by the experienced expert Dr Petersen, who is 
well known in fishenes researches and for trans 


SSS^', 


i a new feature in the plaice fishery 
Belt Sea and neighbouring waters No fish in the 
North Sea indeM, has given more solicitude to 
scientific investigators and the fishing industry than 
’ — which, after the twenty years’ labours of 


the plaice 

the Intern 

as the only form requu-ing legislahon Dr Petersen 
^ author of the Damth rqiort hi 


the International Fishenes Council was singled out 


I rqiort hitherto has held 
me oeiiei mac ic was possible to produce impoverish 
ment of certam areas by over fishing though at the 
Dundee meeting of the Bntish Asi^ation m 1912, 
when Impovenshment ” svas challenged, he declined 
to give an opinion, nor did anyone present support it 
Dr Petersen, indeed, had in fonner years pointed out 

1 On lb* stock of Fla CO 10 Relation to tbo Intoown F •Mag of tho 
Pnwat Tuan a iho Bolt Soa and ntbor Waton Rapon of tha Dan fb 
WlOlaSloil Station to tho DaaUi Bonnl of Airieol oro aani nao Bjr 
CTa O J PatarMB (Ca|Maba|aBl O B (T gad 1911 ) 
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Sea and Neigbbounng Waters ^ 
the decline of a Danish plaice fishery, but, as Dr 
H M Kyle afterwards proved, that waa a mis- 
ipprehension Now in this report of 1920 we have 
the remarkable admission that the intensive phice 
fishing, first by gill nets ind then by st ines with otter 
boards (which increased greatly from 191a to 1019) 
worked from motorboats in the Belt Sei and ne^h 
hourhood, has resulted not in the impoverishment 
of the area, but m the more rapid growth of the 
pliice of to-day The phice now fished are younger, 
larger and better fishes than formerly though tnev 
are fewer on a given hectare but the yearly yield is 
larger Further, in the words of Dr Petersen the 
plaice got formerly wo did not care to eat now 
we regard them as delicaaes ’ 

Dr Petersen supports his views by the Fisl erei 
Beretnings statistics for twenty years, which show 
thit this intensive fisheiy has hid the effect of in- 
crcising the weight of plaice from an average of 
S kg per score to 10 kg per score The original 
dense old stock has been fished out, and a new, 
quick growing rare fewer in number per hectare, has 
fortumtely appeared It is like a lawn which » 
cut many bmes a lear in lieu of once every second 
sear the latter method produces old bid grass only, 
the former gives much more and better griss, but 
calls for much more work ” Instead of 500 tons 
before 1900 the fishery of the area now produces 
1000 tons, indeed, in 191a, 1913, and 1919 the yield 
was about 3000 tons and valued at 3 000 000 kroner 
In 1900 the fishing in the Great Beit at 22 m 
product many undersised plaice amongst the larger 
forms of 40 cm , and there was a majoribr of mates 
In 1920 there were few undersised forms, and 
generally they were larger and heavier than before, 
the larger being similar to the larger in 1900 and 
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tb« fwulw ym* m th« majontjr. Tin tlirefr* md four- oU and young, for he thuika tiik it vanahto awl 

year-oldt were on an average larger than die did plaice posaibly defiaent, but it has long been dwnonitrated 

of former timet, the latter being riow growing and that the tumly of food on the bottom, in midj wa itar» 

coneumingthe avaiiable food wiaiout much increaee and near me surface is everywhere both peraisteat 

in Inidc Thus die intensive fishing had improved the and ample, and no efl'ort of man can, as a rule, 

growth of the plaice in the area Purthv, in the modify it beyond low water The contrast between 

small waters of the Belt the young plaice have but a the sea and the fresh waters in due re«ect is often 

short distance to travel to reach jdMea where rapid misunderstood Taking a broad view ot Dr Peter- 

growth occurs, whereas m the Mttegat and the sen’s observations, and without plaang undue w«i^ 

North Sea it is otherwise In these deep baeins of on the effects of intensive fishing m the Bdt See, 

the Belt, moreover, gill-net fishuig south of Faaborg they simply bear out the marvelloua ways of Nature 

hes hindered over-population The food of the plaice m the ocean, especially in connecbon with the food- 

tn the area consists largelv of Maeoma balUca, Abra fishes, the recuperative powers of which are bide 

oZba and the annelid Nephthys pendent of artificial interference Some may clasp 

Dr Petersen anticipatet that similar results to the and nurse the phantom of unpovenshment ” of this 

foregoing in larger areas might be attained by trans- or that place (seldom lorited) but Nature unheeding 

planting, and he would recommend prohibition against cpnetly answers by her annual swarms of young and 

uuiding plaice in the qmwning season He places by the ndi and perennial hirvest of food fishes which 

much weight on the su^iiy of food for the plaice, everywhere rewards industrial energv W C M 


The Melbourne Meeting: of 


TT was arranged that the fifteenth meeting of the 
* Australasian Association for the Advancement of 
Soenoe should be held at Hobart on January s-ii 
last when, on December i8 passenger communication 
with Tasmania was cut off bv a strike and eventuall) i 
It was deaded to hold the meeting at Melbourne By 
this unavoidable decision a grave disappointment was 
inflicted on the Tasmanian executive who had worked 
for months at the organisation of the meeting and 
alto on Australians who desired to combine a nolidai 
with participation ui the science congress Further it 
meant that a great strain was placed upon the Mel- 
bourne officials who had to arrange local details at 
diort notice after a particularly strenuous tune 
during mi^ummer Nevertheless the meeting was 
one of the most successful ever held and members have 
eapecial reason to bo grateful to the president of the 
aaaociation (Sir Baldwin Spencer) and to the local 
sserstary (Dr Georgina Sweet) svlio, at the head of 
a band of devoted assistants worked early and late 
and thua secured the fine results obtained 

A featura of the meeting was the number and im 
portanoe of the sectional and intersectKuial discussions 
many of the papers being taken as read m order to 
affoid an opportumty for the interchange of ideas on 
subjects wn rh are of special importance to the 
Commonwealth 

During the transaction of business it was decided 
that the mvitation of the New Zealand Institute to 
hold the next meeting m January 1923 at Wethogton, 
New Zealand, should be accepted It was also re 
solved that meetings in New South Wales, Victoria 
or Tasmania shall in future alternate generally with 
those in the more remote Stetes 

The permanent honorary seentary, Mr J H 
Malden asked to be relieved of the duties of his 
office as from Drcember 31, 1921, aad on the motion 
of the president a resolutioti was unanfmouaty earned 
recording the council s deep appreciatimi of Mr 
MaMen*? vahtable semoes to science and to the atoo^ 
aabon during Hie past fourteen years; 

The council made a formal offer of the preridoicy 
for the Wellbigton meeting to Mr J H Maiden, who 
gratefully admowledged the caamlnnent, but adeed 
be eacueed acceptance of the honour The name 
of Mr O H Kmbbs Commonweahfa Stabstidan, 
vietHir esrf ent, waa then aubmitted, aad las was 
unanlnMMtsly elected Mr Knibbs haa r en dere d toe 
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be AustralMlen Association 

association invaluable service dunng a long period 
of years Mr E ( Andrews Government Gemogist 
of New South Wales was unanimously elected to the 
oflice of permanent honorarv secretary as from 
January i, 1922 

The council recorded its deep sense of the value of 
the experiment'll work m leronauttcs of the late 
Laurence Hargrave which has led to such remark 
ible results in the evolution of aviation, and proved 
of sucli immense importance during the recent war 

Mueller Memorial Midali — It was deeded to award 
two medals as follows - (i) Mr R T Baker 
cuntor of the Technological Museum Sydney in 
acknowledgment of hi» eminent services to botant 
particularly in regard to Eucalyptus, and (2) Prof 
C Chilton piofessor of biolMv Christchurch New 
Zealand in acknowledgment of his eminent serv ces to 
zoology particularly in regard to the Crustacea 

Auitraltait National Retearch Council — In 1919 
Australia was invited to take part n the formation 
of an International Resevch Counc 1 Two represen 
tatives of various branches of saence were appointed 
to form a provisional committee, and it waa deaded 
to refer the mattei of the constitution of the permanent 
body to the counnl of the associat on at the Hobart 
(Melbourne) meeting A sub committee of the latter 
was appointed to draw up a scheme wbuh was adopted 
^ the council It provides that a NaUonal Reaear^ 
Counal for Australia shall be instituted, consisting 
of not more than one hundred members representauve 
of the following branches of scieiice (1) agriculture, 
fa) anthropology (3) astronomv, (4) botany, (5) 
chemistry, (6) economics and staustics, (7) engineer- 
(^) g«ograph\ (9) geology, (10) tnathematica, 
fii) mental saence and education, (la) metallui^ 
(13) meteorolo^, (14) pathology, (le) physica, (16) 
physiology , (17) veterinary sc enoe , (iS) zoology The 
present provisional counal u to meet m Sydney in Mav 
of dus 3 ear to co-opt additional memMrs, and the 
counal so constituted will meet as soon afterwards 
as IS possible It is empowered to appoint (a) such 
oflioe 4 ieareis as it may determine, (b) such standing 
and speaal committees as it may dem neaessaty for 
national or international purpoaea, and (c) a number 
of asaoaate members chosen from amoiu soentifie 
workers at Australia who ate deenad likely to confer 
benefit by their researches The counal will submit a 
full report of its work and proceedings to the Austra- 
lian Association for the Advancement of Saence M 
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««ch meeting of the latter Until other arrangements 
made for the upkeep of the council each member 
thereof wOl contnbute the sum of tvio gumeas per 
annum and eadi associite member one guinea. 

Resoluttom of the Oeneral Councti 

Section \ (Aitronotm Mathematu^ atid Phyuts) 
— That as regaidv thr following coramiltcei Solar 
Physics Seumologv Itir strial Magnet sm lidal 
Survey, Physical and Chemical Con'.tants md Longi. 
tude — since their methods of viorking involve inter 
national co-operation these commit ees should be 
allowed to lapse and that the respons bilily fer caiiy 
ing on these researches bo tr insfoi red to the \usti ilian 
National Research Council 

lhat the sum of 30/ lefcrred to n the leport of 
the secretary of the Phvsical and Clicmicil Consunts 
Committee be approved and torn irded to Dr M irie 

Macquarie Island Committee (Sir 1 VV Edge 
north David seiretarv) — Iht report n is adopted ind 
the names of Sir baldivm Sptiiccr Sir Douglas 
Mawson and C ipt J K Divis mi add d to it 
Ibe question of reopening the uticl ss station at 
Macquanc Isl ind est ibli-th d there orig nallv b> th 
Austral isian Antaictie E\|>edition undei Si Oougits 
Maw sun uith the i opoi it n of the Communueilih 
Me eorological Oftie hii (,\on use to some differ 
ent fop nun and th lou lol gists nov\ give pit 
cedtnee to tho estibl shmtiU f stations at Kerguelen 
or the Island of St Paul Th qu stion of i» tsiab 
hah nc the vuieless station n Maiquiiie Isl ind must 
thereiuic be for tlie j resent | istponcl The question 
of CM It ng a roologied 11 1 botan cal pt s rve at 
Macquarie Island is i ns Kr It b w rthv of fiv ur 
able consideiation 

Committee for the Study of Earth Movementa b\ 
Horuontal Pendulums (formerly the Committee for 
Determination of Oravity in Certain Critical Locali 
ties) — \ preliminary account of the installation and 
working of the pendulums at Burrinjuck was read 
before flit R^at Society of N w South Wales (Journ 
Roy Soc NSW 1915) 1 lie observations have been 

svstematically earned out bv Mr \ Goodwin since 
the pendulums were fiist established Dr L A 
Cotton of the University of Sydney furnished i 
report, the examination of the records since the pre 
liminary account already referred to has served to 
explain m large measure the movement which was 
then regarded as being secular m character It now 
appears that the movement is chief! v, if not wholly 
seasonal in character and a function of the under 
ground temperature It is of course essenUal for 
flus work, as well as for the main investigation 
to have a detailed geological and topographical survey 
of the area This work was taken up about two 
years ago, and though far from completion has 
yielded important information with reg ird to the litho 
graphical characters ind rock structures of the area 
under investigation The general council voted the 
sum of losT, already expended m anticipation, 
together witn 50I foi the futuie work of this com 
mthee 

The Samoan Observatory at Apia — ^The observatory 
was founded by the Germans in igos, and is described 
in the New Zealand Journal of Sctence and Techno 
logy (v(d lit p 157, 1930) by Dr C B \dams and 
Prof Marsden It is considered most desirable that 
it should be maintained at nre-war effidency, and that 
the cost of It be contributed to by Great Bntain, New 
Zealand and Australia A resolution was passed 
urging upon the Federal and State Governments the 
Importance of the work of the observatory in Samoa 
and the desirabititv of contnbutin^ loool per annum ' 
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as the Australian share of the cost of upkeep of this 
institution as an Imperial observatory 
Section C {Geology and Mineralogy ) — It was 
decided to form a committee for the classification and 
MM-relation of the Carboniferous and Permian rocks 
jf Australia in the place of ^ lominittee bearing the 
name Permo Carbonihious of Australia and 
mother committee under the title For the Investiga 
tion of the Stiucturil It tiies and Ijfind Forms in 
\ustralasia to supersede the two committees on 
Structural Features in Austral isia and PhyMO- 
graphie Fealares of Austral isia The Glacial 
Phenomena Committee was re appointed with Sir 
Edgeworth David as secretary Ihe report of the 
committee was adopted It consisted chiefly of ob 
servations by Mr Loftus Hills Government Geologist 
of Tasmania, on Glacial cirques and moraines in 
Tasmania together with Gtaiial Notes from New 
Zealand by Mr R Speight and brief remarks con- 
cerning South Australia by Prof \V Howchtn 
The Kainozoie and Quaternary Climate of Aus 
tralasia Committee was re appointed with Mr R 
Speight as secretary Ihe Alkaline Rocks of Aus- 
tralasia Committee was also re appointed with Prof 
L SI eats and Dr H C Rich trds as secretaries and 
the sum of 50! w is \ >ttd f t vptnses 

V ri pi 1 1 was submilt db\ Prjf I SI ats whiihem 
bodies riferencts to the work if Prof H C Richards 
in south L istern Queensland md recorded by him in 
the Journ Roy hoc Queensland (vols xwii and 
XXX ) \s regards Tasmmia Pi of Skeats has sup 
plied a note on the age of the alkaline rocks of Port 
( vgnet etc (Proe R iv Ste \ let vol \m\ ) The 
same author wrote a note in the Tertiary alkaline 
rocks of Victoria for the British Association at its 
Melbourne meeting in 1914 binct then hi his made 
a numbei of additional observations which are 
detailed 

A committee was appointed to collect information 
11 I gard to the oc urrence of artesian water m 
Vustrilii with Mr S A Ward Government Geo 
logist of South Australia as se retary 
Section D (Biology) —It was do ded that a resolu- 
tiuii be sent to the Premier of South Australia em 
phasising the gnat national and s entific importance 
of the preservation of native fauni and flora, and 
congratulatmg the Government on the ligislation re 
eitly passid constituting F Under s ( hase m Kai 
aroo Island 1 n itnnal leserve f r fauna uid flora 
mediate steps should be taken t give full effect to 
that legslition The Govirnment is further urged 
to give full consideration to the unique importance 
wliieh altirhes to the c institution of thi whole of 
Kangiroo Island as a national fauna and flora reserve, 
as well os to the protection of the land, fresh water 
and sub aquatic fauna and flora of all the islands in 
South Australian waters other than Kangaroo Island 
which are actively useu for farming pursuits 
The Ecology Committee was re-appomted with 
some additional names (Dr C S Sutton secretary) 
It was further resolved that a committee be appointed 
to collect data and initiate a reasonably detauM eco- 
Ic^ical map of Australia marking out tM distribution 
of the salt bush and other type flora 
It was further resolved on the motion of Sir 
Baldwin Spencer that m order to carry out im- 
mediatelv a coordinated mvestigation mto the land 
and fresh watei fauna and the flora of Australia 
and Tasmania the soaeties and institutions in 
the various States be requested to co operate in the 
work, and to take such steps as they may deem 
advisable for carrying out this work espeaally 
in securing m each Stata the active assistance of 
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•peculisU in different brancbei of tioUuiy and 
zoology 

It was resolved to pre^e a bibliography of the 
botan> of those Pacific islands of speiw interest to 
Australia under the ausMces of a coimnittee consist 
ing of the Government Potanists of Queensland, New 
South Wales, and Victoria Mr J H Maiden to be 
the convener The sum of 50! was voted m aid of 
the work 

A brief report was furnished by the Committee for 
the Biological and Hydrographical Study of the New 
Zealand Coast (Prof C Chilton secretary) Ihe war 
has hindered the examination of the collecUons and 
the publication of the results 
SMtion L (Geography and History ) — It wss re 
solved to urge on the Federal Government that in 
the interests of histoncal and geographical research 
It IS desirable thst steps be taken to continue the 
work of obtaining translations of all available journals 
of the early French navigators in Australian waters 
It was also resolved to subsidise the work of the 
mvestlgation of ocean currents tides and sand move 
ments on the Australian coasts which has been under 
taken at his own expense by Mr G H Halligan 
late Hydrogiaphic and SupervUing Engineer for New 
South Wales 

Section h (Ethnologr and Anthropology) — It was 
resolved that the nerd for the formation of a Federal 
Museum for Australia and its territories, and the 
immediate necessity for securing specimens historical 
and ethnological while they are yet available be urged 
on the Federal Government 
Also that the Federal Government be pressed to 
endow a chair of anthropolo^ especally in view of 
its value in the government of subject races and thit 
attention be directed to the desirability of investigating 
nd recording the ethnology of the northern {»rt of* 
Western Australia 

Section H (Engineering and Architecture) —The 
council welcomed the general recognition gradually 
being extended towards the movement for the 
oetter planning and development of cities and suburbs 
and affirmed mat great economic waste exists and is 
mcreasing conseouent upon the ill plannmg and 
absence of regulation for the proper development of 
cities and suburbs which will lead to many and 
costly resumptions to make necessary improvements 
The hope was also expressed that State Governments 
following the lead of South Australia may initiate 
suitable legislition on the subject including provisions 
for ensuring full inquiry by means of civic surveys 
into the needs of existing urban areas 
Section I (Samtar Science and Hygiene) — ^The 
Anthropometric Committee (Dr Mary Booth secre 
tary) was re-appointed On the joint recommenda 
Pon of this Section and Section G (Social and Statis 
tical Science) a committee was appointed to inves 
igatc and report on industrial fati^e in Australia 
In connection with Dr Jean Greig s paper on 
the problem of the special child and the special school 
It was resolved that in view of the existence of 
feeble minded persons and their economic cost to 
the community it is desirable that the Government 
be asked to establish farm colonies and residential 
homes for the accommodation of these cases and that 
In the case of New South Wales the proceeds of the 
Randwick Orphanage specially reserved for the care 
of mentallv deficient children be forthwrith applied 
ftor that purpose 

It was further resolved that medical inspection be 
extended so as to include -ill schools 

Section K Agriculture) — It was decided that the 
Commonwealth Government be asked to provide funds 
for the encouragement of the cultivation of cotton In 
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such parts of the Commonwealth os are suitable 
climatically for its produebon 

In response to the request of the presideat of the 
Agricultural Section of the international Congress of 
Meteorology, it was deaded to appomt a committee 
to report on the climatic control 01 wheat production 
in Australia 

Section L (Veterinary Science) —At a joint meeUng 
of the Sections of Hygiene and Sanitary Science, 
Agriculture, and Veterinary Science Prof J Douglas 
Stewart dean of the faculty of vetennary science at 
the University of Sydney read a paper on Animal 
Tuberculosis tlie chief object of which was to revive 
interest in a resolution adopted at the fourteenth 
meeting of the association recommending the Govern 
ments of the States of Australia and of the Dominion 
of New Zealand to hold a conference of the chief 
medical and veterinary officers to discuss and report 
on uniform measures for the control of tuberculosis 
in cattle and pigs Owing to the mtervention of the 
war the counul of the issociation was unable to 
proceed with the matter 

Abstract of Presidential Address by Sir Baldwin 
Spencer 

The mam part of the address dealt with some 
aspects of the cultural anthropology of Australian 
aboriginals especially with their tribal and social 
organisation as illustrating an early stage in the 
development of human society In the remainder of 
the address the origin of the aboriginals and their 
relation to other races were discussed and a theory 
of the ongm of their complex culture was suggested 

Ihe question of the independent origin of similar 
inventions behefs and customs was dealt with and 
evidence from both the zoological and anthropological 
sides was brought forward to show the possibility of 
this The remarkable homogeneity of all Australian 
tribes even with regard to the details of theu- social 
organisation gives no suggestion of outside influence 
This homogenei^, existing side by side with the most 
remarkable differences in skull measurements 
customs beliefs and arts revealiM an extraordmary 
range of variability presents a difncult problem quite 
insduble on the theoiy of interactions of vanous im- 
migrant peoples reaching Australia at different times 

The statement of Prof Keith and others that the 
Australian race might have served as common ances- 
tors for all modern races may be understood on the 
theory that it is the survivor of such a one that has 
been isolated for long ages in Australia and has been 
pracbcally uninfluenced by contact with other peoples 
In conclusion reference was made to the suggestion 
of Bateson that perhaps ' the course of evolunm may 
be regarded as an unpacking of an original complex 
which contained within itself the whde range of diver- 
sity which living things present ’ and it was sug- 
gested thit in the chararteristic marsupial fauna and 
in the abonginals of Austraha we have a remarkable 
example of such an unpacking This has led without 
any outside influence to the development on one 
hand of mammalian forms along lines parallel with 
those pursued by higher forms so far as fundamental 
features are concerned but controlled at the same 
time by some factor or combiration of factors that 
has determined the retention of their marsupiallty on 
the other it has led to the independent develcmment 
of a race of human beings along lines parallel with 
those pursued bv other early races of humanity from 
Moustenan to Aurignacian times but again always 
controlled by some factor or combination of factors 
that has printed them from develoffing into any 
thing higher than men of the Stone age 
(To he eotthnned) 
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University and Educational Intelligence. 

Cambridob.— Honorary degrers are to be conferred 
on the Prince of Wales, Marshal Foch, Admiral Sims, 
and Lord Plumer on May 31. The Crown Prince of 

i apan received an honorary degree on Wednesday, 
laj 18. 

The voting on the alternative schemes— <i) admitting 
women to membership of the University with limited 
rights or (a) granting them merely titular degrees — ^is 
to take place on June 16. 

A lecturer is to be appointed in physics as applied 
to medical radiology. 

The first Ph.D. degree has been approved, Mr. 
C. G. L. Wolf, of Cmist's College, being the first 
successful candidate. 

The examination in anatomy in the Natural Sciences 
Tripos is to be on a wide scale to cover the general 
morphology of vertebrates, a general knowledge of 
vertebrate (including human) embrvologv, and a 
special knowledge of the morphological side of human 
anatomy. 

Edinbi rc.it Thf follosi injj lectui ers have been 
appointed as readers in the F.iciiltv of Science Dr 
H S. Allen in phvsies, Dr R Campbell in petrology, 
and Dr L Dobbin in ihemistrv 

Dr. Beard, lecturer in compaintive embrvologv, has 
levigned for reasons of health, and Di Ralsilhe, on 
being transfeiied to (he Koval Scottish Museum, has 
resigniHl his lectureship in chemistry 

It has been resolveil to re-institute the special 
tutorial ixiuise m Geiman for students of science 
It was reported that the new Ordinanee for Degrees 
in Pur* Siienci (Oidmniv .md Honours) had been 
approved hv his Majesty In Council, and had now 
come into force. 

Losixjv. — lecture will be given at King’s College 
on ThuriKlav, June u, at 5 13 ji.m . bv Prof Einstein 
on "Tlie Development and Present Position of the 
Theorv of Relativity.” The chair vvill be t.iken by 
Viscount Haldane. A tharge of at 6J will b** madi 
foi admiss'on, and the pioceeds will be given to the 
Imperial War Relief Fund The lectuie will be de- 
livered in German Tickets can be obtained on appli- 
cation to the lecture sciietary at the college 
The following advanced lectures addressed to 
students of the University and to others interested 
in the subjects have been arranged Admission 
is free, without ticket : — A course of four lec- 
tures on “Recent Developments in Legislation for 
the Prevention of Disease,” by Dr. Charles Porter, 
at University College at s-so P-nt- on Mav 30 and 
Juno 3, 6, and 10 A course of four lectures on 
"Some Actions of Foodstuffs in the Production and 
Treatment of Disease,” bv Prof. E. Mellanby, at the 
Royal College of Surgeons, Lincoln's Inn Fields, 
W.C.a, at 3 p m. on June 6, 7, 13, and 14. A course 
of three lectures on “Recent Advances in Experi- 
mental Embryology,” by Prof. E. W. McBride, at 
the Imperial College, Roval College of Science, 
Exhibition Road, S.W 7, at 5 p.m. on Tune 7, 8, and 
0 A lecture on “Permeability in Physiology and 
Pathology,” bv Prof. H. J. Hamburger, at the rooms 
of the Royal Society of Medicine, 1 Wimpole Street, 
W.i, at s p.m. on June 8 (this lecture is the last of 
a series of six arranged under the scheme for the 
exchange of lecturers In medicine between England 
and Holland). A course of four lectures on “The 
Therapeutic Use of Digitalis,” by Prof. F. R. Fraser, 
In the surgical lecture theatre, St. Bartholomew’s 
Hospital Medical School, West Smithfleld, E.C.r, at 
5 p.m. on June 13, 15, 17, ancl 20. 
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Mr. H. J. Davis has been appointed to a lecture- 
ship in mathematics in the Bradford Teehnical 
College. He is at present senior lecturer in mathe- 
matics in the Universitv College, Southampton, and 
has specialised on the theorv' of statistics. 

The Secretary of State for India in Council has 
made the following appointments to the Indian 
Educational Six-vice — ^'I'o be professor of ^ysics in 
Presidency College, Madras, Dr. Shankar Kao UUal 
Savoor; to be professor of biology in the University 
of Rangoon, Dr. J. Bronte Gatenby. 

Prof. E. G. Coker, professor of civil and mechan- 
ical engineering, Unlveisitv College, London, has 
accepted invitations from the Universities of Ghent 
and I..ouvain to lecture there next week on “Recent 
Researches in Pholo-Elasticitv." and also one from 
the .S<x:i^t4 Beige des Ing6ni<-urs et dcs Industrlels 
to lecture in Brussels on “The .Xppliralions of Photo- 
Elasticity to Engineering ” 

Tiif Anglo. vivv edish Society (10 Staple Inn, W C.i) 
has .tw.-irded two scholji ships of 50I. eaih to be spent 
on travelling in Sweden : one to Miss Dorothy Crid- 
Innd, to enable her to stiidv the industrial economy of 
the country; the other to Mi. G R Carline, to’ aid 
his study of the o|x*n-aii and folk museums of Sweden 
and their influence on national life .Similar scliolai- 
ships will be awarded in the spiing of each vear. 

Thk Ramsay Memorial Trustees vvill at the end of 
June (onsider applications foi two Ramsay Memorial 
fellowships for cliemical reseat ch One of the 
fellowships will b<> limited to candidates educated in 
(ilasgow. The value of the fellowships will be 250!. 
per annum, to which ni.iy be added a grant for ex- 
penses not ixceeding 50/. per annum Full particulars 
as to the conditions of the award are obtainable from 
Dr Walter VV Seton, sccrelaiv, Rams.-vy Memorial 
Fellowships Trust, Universitv College, lavndon, 

WC I. 

The Scitnie M.istcrs’ .\ssociation, in t espouse to an 
invitation to co-operalc with the stall of the Rotham- 
sted Evpcrinitnlal Station, Ilarpcnden, has issued to 
Its members, representing cowards of three hundred 
schools, a circular outlining the tjpes of research 
work in which it is believed that school science and 
natural history clubs can best give ihi assistance 
solicited bv the Rothamsted experts The lines sug- 
gested are ; — (i) The weed-flora of arable land, its 
I elation to the type of soil, to the geological forma- 
tion, to the system of manuring, to the crop rotation, 
,ind so on; (2) the phvsieal properties (tcxtuic, pore- 
space, water-content, cte.) of the soil; and (3) the 
carbonate-rontent and the nitrogen-content of the soil. 
'1 hesp have the merit of presenting a certain degree of 
finality that is wltliin the reach of a boy in the course 
of one or two school trims The weed-flora problems 
should appeal to the field club, while the other two 
should he attractive to boys whose bent is chemtCal 
and physical ratner th.iii biological It is a step 
entirely in the i ight dirertion thus to link up the worle 
of those still m \tatu puptllari with that of experts 
seriously engaged in research The moment is very 
opportune for bringing home to the minds of 
boys that their amateur efforts in reseauh may 
speedily be of real benefit to mankind and add to the 
sum of knowledge relating to the complex problems 
of plant-life. The work Is of high educational value, 
and also of verv practical utility; it deserves warm 
encouragement for both educational and utilitarian 
reasons. _ It is not beyond hope that industries other 
than agriculture may ere long enlist the services of 
schools in their several research problems. 
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Cateodar of ScicntUte Pioueera. 

May r, 1«14 Sr Mm/k WriMn Swm 4M— A 

partner tn a tirtn of chemim manufacturer* at New- 
castle Swan became famous by hu invention of the 
carbon process m photography and by his pioneering 
work on the incandescent electric lamp His first 
carbon filament lamp was shown at Newcastle in 
1S79 Me received many honours and m 1898-99 was 
president of the Institution of blectrical Lnguieers 
May S8. 1IS3 OhariM Pritchard diad — Graduatmg 
as a Wrangler in 1830 Pritchard from 1834 to i8ba 
was headmaster of a successful grammar school at 
Clapham In 1870 at the age of sixty three he 
became Saviltan professor of astronomy at Oxford 
He was a pioneer in the photographic measurement 
of stellar parillax invent^ the wedge photometer 
and in 1885 published his Uranometria Nova 
Oxomensis 

May 38, IMM RudoH Kmstaoh died \ native of 
Silesia Knietsch in 188a became a director of the 
Badische Antlin- & Soda rabrik at Mannheim where 
be played on important part m the minufacluic of 
artincial indigo and in that of sulphuric acid by the 
contact process 

May 28, 1838 Sir Humphry Davy died— Already 
famous for his discovery of mirous oxide in 1801 at 
the age of twenty three md at a snlirv of lool 1 
year Divv became the first professor of chemistry 
at the Royal Institution His great discoveries of 
sodium ind potassium were tnide there in 1807 In 
1814 he invented his miners safety lamp Knighted 
in t8i8 he was president of the Royal Society from 
1820 to 1827 Hia death occurred at Geneva 
May 38, 1888 Qabnal Augusta Dauferda died — 
Trained in Paris as a mining engineer Daubrde be 
came professor of geology in the Musde d Histoire 
Naturelle and Director of the School of Mines He 
carried out an important senes of experimental re 
searches in geology 

May 8^ 1887 duHua von Sasha died —Professor 
of botany at Wiirzburg from >868 Sachs contributed 
to all branches of botmy and especially to plant 
physiology IIis wellJurown text book was published 
in 1864 and his History of Botany ten years later 
May 38, 1888 Sir Lyon Playfair, Srtt Baron Ptaqrfoir 
of St Amhowt, dM —Chemist to the Geological Survey 
and the School of Mines Playfair from 18^6 to 1869 
was professor of chemistiy at Edinburgh He entered 
Parliament held public office and did much to further 
the study and application of saence He was knighted 
m 1883 and raisM to the peerage in 1892 
Wlay 81, 1887 T h dop M o didoo P olsn t ef dtod —Joint 
author with Frdmy (A an important treatise on 
diemistry Pelouze made researches in organic chemis 
try lectured at the Collie de France and the Ecole 
Poivtechnique and became President of the Mint 
duno 1, 1813 fli o h oH Klrwun dM— Of mdepen 
dent means and possessing manv accomplishments 
Kirwan was the corre sp ondent of many scientific men 
and In 1799 became president of uie Royal Irish 
Academy Hts Elements of Mtnerslogy ** (1784) 
was the first systematic treatise on that sub]^ in 
English and his essay cm Rilogiston (>7^ was 
one of the last attempb to defend Stahrs theories 
Kirwan acknowledged hu conversion to I avowier’s 
views four vear* later 

d«M 1.1888. d Potar Loslaydiad— Born at Phlla- 
delphia and educated for the ministry Leriey as- 
sistad in geological work and ultimately became pro- 
fesaor of geol^ m the University of Pernsylvanla 
and fAm 1874 to 1893 directed the Geological Survqr 
of that State 

ECS 
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Sodebet and Academies. 

London 

Royal Sactaty. Mav ij — Prof C S Sherrington 
president in the chair — G W Walker The prAlem 
of finite focal depth revealed by seismometers. Ob 
servationi. of the emergence angle of P waves it 
Pulkovo suggest that the depth of focus u of order 
one-fifth of the earth a radius Important modifica- 
tion* ore necessary in the interpretation of seismo- 
grams and in the attempt to determine how speed of 
propagation depends on depth A test of the accuracy 
of the Pulkovo values can be mide by a scrutiny of 
seismogrims for distances >11 000 kilometres 
C orrespondmg measures of the ingle of emergence of 
S waves by means cf three component seismometers 
are rcquir d — h \ OrUBtba \ liquid oxygen 

viponser The l|qu)d OMgen is contained in 1 metal 
vacuum vessel The emission of gas is governed b\ 
bringing i flexible portnn of the outer wall into 
xintact with the inmr the degree of contact deter 
mines the rate of transmit on of heat Any desired 
rate of gas ovoUit on can w obta ned up to 10 litres 
per minute and the delivers rem iins const iijt — 
Dorotliv M Palner md W G Palmer Some expert 
ments on the catilvtic reduction of ethylene to ethane 
The hvdrogenat on of ethvlene in the presence of 
nickel his been qumtit itively eximined The mixture 
of ethvlene and hydrogen was brought into contact 
with n ckel in motion n m electricilly heated tube 
The rate of hydrogenation w is mensured bv the rate 
at which a mixture of ethvl nc ml hydrtgen in oqiil 
proportions by volume hid to U. passed iiit the ti be 
to maintain tne gas then in at constint pressure TTie 
effects of varying conditions wire studied The curves 
showing rate of reaction igiinst time display indue 
tMN) periods during which no hydrogenation took 
place vxry ng m duration from a few seconds to manv 
hours according to the condit ons of the experiment 
Then the rate of reaction increases rapidly to a sharp 
maximum and decreases less rapidly to a lower value 
which decreases slowlv A theory is advanced to 
account for these effects — G Palawr The 
citalytic activity of copper Part ii The activity of 
copwer when prepared from oxide by reduction with 
carbon monoxide and methvi alcohol vapour is dis 
cussed Constant boiling mixtures of several alcohols 
with water were used as react ints Water acts as a 
positive and hydrogen as a negative auxilhry catalyst 
when adsorbea on the ct^per The activity tempera 
tore curve* for a catalyst prepared bv cirbon monoxide 
obey a simple exponentiil law Between 270® and 
280® C the ictlvity curves generally undergo a sudden 
change of direct on corresponding to a great reduction 
of the temperature coefficient This is attnbuted ta 
the diminution in the thideness of the adsorbed alcohol 
layer to at most two molecular diameters The 
activity of the catalyst does not increase continuously 
as the temperature of its prepiratXNi from oxide is 
lowered— Prof C F Mkla and D N ShoRhom 
The total heat of liquid carbonic acM The total heat 
of carbonic aad between temperatures of +io® C 
and +100® C and between pressures of 900 lb and 
1800 lb per square inch was measured The vahias 
hitherto acoeptM based on the assumption that the 
specific heat at constant volume does not diange over 
this range require slight correction —Dr A O 
RuAIm The viscosity and molecular dimensions of 
gaseous cyanogen The viscosity of gaseous cyanogen 
has been measured at 15® C and 100® C , the value* 
obtained being respectwely o qPfi x 10-* and 
I 264 X to-* r G S unit* Asauming Sutherland’s 
law of temperature variation the data have been used 
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to ealculAte Sutherland a constant (C *>380) and the 
viscositv at o" C (i|.-0 93S x 10-* C G S units) The 
mean collision area of the molecule of t^an 
ogen deduced, - 1 31 x 10- * cm ■■ proves to be 
practically the same as that of a bromine molecule 
1 38 x 10- * cm * fhis IS consistent with the evidence 
from crystal examination foi the molecular volumes 
of KBr and KCN are nearly equal If \ ri\ crvstal 
examination should prove that KCN and KBr arc 
strictiv isomorphous the results here obtained arc con 
sistent with the Lewis Langmuir view that the 
cyanogen mcdecule has a size and shape nearly the 
same as those of two nitrogen molecules Imked 
together by sharmg one pau- or outer electrons 
Llansaa Secitty, May 5 — Dr A Smith Woodward 
president in the chair — Prof A Dead; Hexactmellid 
sponges fhe origin on certam elongated siliceous 

r ules of discs at regular intervals corresponds 
ost exactly with the nodal points of s vibrating 
body as determmed by Prof J W Nicholson — Six 
papers deahng with various gro^s of insects col 
lectcd by the Perev Sladen Trust Expedition — C G 
Laa* Diptera (111 ) \ report chiefly on the 

Dolichopodi^ a large funily of small or middle 
sized flies usualh if beautiful metallic gieen or 
golden colours Ihe general affinities of the Sey 
chelles forms are discussed Most of them belong to 
a subfamilv largely represented in the tiopics the 
Chrvsos imatinas or Psilopinae some of these flies 
with dozzlingly brilliant golden green bodies settle 
in biiglit sunlight on broad leaves another group of 
smiller and much duller coloured species is almost 
entirely confined to the damp shady mountain forests 
A new genus characterised bv the males havmg at 
the base of the abdomen a pair of remirkable hollow 
spherical bulbs with a round opening at the top 
through which can be seen a rod rising from the 
I ottom of the bulb is described The tescs of the 
aings are also highly modified The Asilidas and 

the Svrphid'B an also discussed — H Qebicn The 
lenebnonida* A laigi fainih mostly of large or 
middle sized beetles Ihe knonn lencbnonid fauna 
of the island is increase I from twelve to fortv one 
species of tliesc twenty one are probably endemic 
and eleyen belong to endemic genera The endemic 
genera are isolated and specialised forms The idea 
previously advanced bv Kolbe that certain of these 
peculiar forms indicate relationships between the 
fauna of the Seychelles and those of New Zealand 
and South America is not ufffield for the endemic 
species which do not belong to endemic genera present 
Oriental affinihes Ihere is a much less pronounced 
Madagascan element while the African element »s 
represented onlv by a single widespread form Mr I 
SebcahHag The Clcndie A strong affinity exists ' 
wnth the fauna of Madagascar four out of the six 
Seychelles species being new and having strongly 
Madagascan affinities while the two remaining 
speaes are cosmopolitan One of the new Seychelles 
forms has a sup^cial resemblance to an Anthnbid 
beetle from the same islands Both belong to new 
genera Cleranthnbus and Anthriboclenis There are 
no data to show relationshin between them — Dr M 
Bsnhaatr The Staphylinid beetles The known 
Staphvluiid fauna of the Seychelles is increased from 
twenty eight to eighty-one species The report aho 
includes one species from the Chagos Islmds and 
two from Aldabra The conclusions of earlier wrriters 
were that the affinities of the Seychelles Staphylinidse 
were on the whole Oriental hut that a smaller 
Madagascan element and a verv small African rfement 
were included These conclusions are tn the mam 
upheld but generalisations must 'be aceepM with j 
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reserve fur the smaller forms are suit {Vactically un- 
known in surroundmg contments, and it is not known 
which species have reached the islands by natural 
means and which through human agency A sum- 
mary of observations on habits is given — Dr H 
Scett C lavicorn ind other beetles \ great deal ot 
fine work on the extern il anatomy was done in 
describing these forms Numerous interesting points 
in the structure of tat si nti nnse mouth parts etc 
and some remarkable secondary sexuil characters 
came to light Ihe geographical distribution is shown 
bv a tabulate i comparison of the numbers of repre- 
sentatives of these families in the Seychelles with the 
faunas of the Hawaian and of the Atlantic islands 
The Seychelles haire a great number of families and 
genera usually represented by a few clearly separable 
species The Hawaian islands have several families 
altogether wanting while in other groups they pos- 
sess great endemic complexes — riorence E Jarrli 
The Hydroids of the western Indian Ocean \n 
account of the collections obtained during the voyage 
of H M S ^ealark at varying depths to lyo fathoms 
and of some shallow roast it collections made by Mr 
C Crossland off Fast Africa There are eleyen 
Gvmnoblastea and seventy four Calyptoblastea The 
number of new species is rilatively small Ihe in 
fluente of depth and currents being emphasised as 
having a marked effect on the habit of colonies All 
the lirger families are represented the group being 
practicollv cosmopolitan there are no new genera 
but the species comprise a number of new Humu 
larians — Di C I van dcr Horit Madreporana 
Agariciidar Twenty nine species are recorded he 
longinj, to the genera Xgancia Pavona Pudabacia 
I eptoseris S der istrea C iscinar'ea Psammocora 
and Paehyseris The tvpe specimens of previous 
authors have generally been consulted Three species 
are described as new The examination of the collection 
has resulted in many spenes pievioiislv described as 
different being shown to be connected hv transitional 
forms F R Spever Insects m relation to the re 
production of coniferous trees The dcstniction of 
the cones of Pseud )tsuga Dfttitjlasit Carr Ptmis 
iondero^ 1 Dougl and P eehin ifa Mill bv various 
insects was discussed 

Zoetogkal SMlety May to —Dr A Smith Wood- 
ward vice president in the chair — R I Paeack 
The auditory bulli ind other crinial characters in 
the Mustclid* (m irtens badgers etc ) — G S 

Thapar The venous system of the li/ard Varattus 
hingal nvii Daud 

Royal Mctearalagical Society, Mav i8 — Mr R H 
Hool ei piesident in the chair -J E Clark 
and H B Adtaies Report on the phenology of the 
British Isles Decimbcr iqii) to Noveinbw 1920 
1 he abni rnial mildness and wetness up to mid-AfU'il 
ruined fiuittree crops through too earl} blooming 
Field crops suffered through drought m Mav and 
June and the cold sunlessness of July and August 
with excessive wet in the former month After June 
in England the accumulated temperature above 43'^ 
(that It which wheat will grow) fell more and more 
behind- the mean until October which bv its warmth 
sunshine and dryness gave a wonderful seeding time 
in earlier districts and helped to save crops in the 
later In 1920 the four spnng flowetg were in 
England and Wales 134 days early (February 27I 
in days (March 3) for the whole of the Brituh Isles 
I he latter date for 1919 was March 15 The succeed 
ing flowers became less and less earlv until the two of 
July were )ust average From 1931 on observers are 
asked to include the Deni t bit scabious in order to 
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extend the records into August The mean date of all 
IS 82 days earlier or the earhest ui the thirty years 
except 1^3 (14 days) The latest were 1891 (9! days 
late) and 1917 (7^ days) Two charts show by isohels 
isotherms and isophenes the relation between Imes of 
equal sunshine equal temperature and equal appear 
ance of flowers The correspondence is closest be 
tween the last two Thus the average flowering date 
ranges from Apnl 19, in the south west near the 
isotherm of so® to May 31 on the isophene lying 
between isottuu’ms 43® and 44“ 7® further north 
which represents a rate of change of 6 days for eaci 
degree In continental districts EuroMan and North 
Albican the rate is nearer 4 days Bird migrations 
and appearances of insects confirm the plant records 
The former were 3J days earlier than the mean of 
the seven years available — Dr E J Sallsbarjr 
Phenology and habitat with special reference to 
woodlands The observations of Klebs and Lakon 
have shown the importance of conditions of nutntion 
In determining periodic phenomena Raun Kaier 
has moreover shown that rarliness or lateness m 
foliar development is an hereditary character Prob 
ably no less important is the influence of habitat The 
flowering period of chalk-down plants is on the whole 
early whilst that of aquatics is late but the close 
ralation between phenologv and habitat is best illus 
trated by woodland plants Here we find there is a 
definite sequence from below upwards Taken as a 
whole woodland species deielop earher than non 
woodland but this is espeaally true <f the shade 
flora The average date for the inception of foliar 
development of woodland herbs which lose their 
leaves during the winter is February 19 Many 
however retain all o i art of (he r foliage throughout 
the ‘ light phase The leafage of the shrubs begins 
about a month later (averagr date March 19) and that 
of the trees towards the end of April (average Api I 
ai) This upward seq lence wid its early inception 
are clearly correlated with the dim nished light (7 to 
t per cent of that in the open) in the interior of the 
wood from the end of May to the beginning of Novem | 
her Such facts emphasise the impoi^nce of choosing 
species for phenological observation belonging to 
similar habitats and possessing aerial and under 
ground organs of a similar niture Further leafav, 
appears to be more susceptible to meteorological 
changes than the flowering neriod which is the usual 
subject of meteorological observation 

Pams 

Aeadcay •! Scknccs May 2 — M Georges I emoine 
ui the chair — | Bontdoesq Rectification and com 
pletion of a note of April 18 on the flattening of a 
rotating liquid drop— T Boanesea An unprovement 
of the isoperimetric inequality of the circle and the 
demonstration of an inequality of Mmkowski — M 
Alayrse The movement of the centre of gravity of a, 
solid symmetrical with respect to a vertical plane 
displacing itself m a resisting medium — H Godard 
Ot^nations of Winnecke s comet (iqaib) made at 
the Bordeaux Observatory with the 38-cm equatonal 
Apparent positions and ^sitions of comparison stars 
given for April 26 28 and 29 The comet was of 
the 1 2th magnitude — J MsU^ The use of the 
lamp with three electrodes for the measurement of 
ionisation currents— F Gadry Some consequences 
of the r orentr contraction from the point of view 
of cohesion of gravitation and of electromagnetism 
. — G Coatreaioallas The protection of third parties 
against X rai s The range of the radiations emitted 
by a Coohdge tube is considerable and the effects 
have been traced uo to n distance of 80 metres— C 
NO 2691 VOT 107] 


Rmm Saturated solutions of two or more sub* 
stances The appheabon of Le Chatelier’s prmciple 
— E Danocli The specific dispersion of hyvo- 
carbons — A Doadeas lellunum tetraiodide An 
account of the prejiaration jHinfication and physical 
and chemical propwties of the iodide Tel4 It is a 
well-defined compound and wiU serve as a raw 
material for the preparation of numerous derivatives 
of tellunum — A Mallke Ihe catsdytic hydrogenation 
of the phenylhydrazones The phenylhydrazones of 
aldehydes earned over nickel at 180® C by a current 
of hydrogen split up into aniline and nitnles the 
reduction to fatty amine and anilme is secondary 
Phenylhydrarones of ketones behave differently the 
reduction with production of fatty amine being the 
mam reaction — P Palacios Observations on a note 
on the tectonic of the western Pyrenees Remarks 
on a recent communication by P Stuart Menteath — 
F Kerforae The age of the oldest strata of the 
Armorican massif — P Boaaet Liassic volcanic erup- 
tions and their relations with the distnbubon of the 
facies m the Coucasian geosynclmals — M Dorl The 
variations of the solar radiation dunng the eclipse of 
the sun of April 8 1921 at Bagnlres-de Bigorre 

observatory station on the Pic du Midi Observations 
were made with an actinomcter of the Violle type 
and reduced to 15 minute intervals between 8 and 
10 IS am The figures are compared with the 
mean of corresponding measurements made on April 7 
and II — M MolHard The influence of sodium 
chloride on the development of Stertgmatoryftt^ mgra 
The addition of salt to the culture medium above a 
certain concentration reduces the velocity of the 
chemical reactions of the mould it also inlirectly 
causes sterility of the mvccliui owing to the arcumu 
lation of nitric acid G Astre Conlnbution to the 
study of the distribution of the biological rones on 
the Mediterranean dunes of the Gulf of I yons — M 
Manqaat The phototropism of Leueoma phaenrrhoeo 
The author s observations on the action of light on 
the voung caterpillars of f Ithaeorrhoea do not con 
firm the conclusions of Loeb F Ceuvrear and X 
ChalMsItck Microbial infections in the invertebrates 
Criticisms of a recent paper bv M Paillot on the same 
subject 1 VIAs ^nd I Dragela The osmotic pres 
sure of arrest of cell division The cells studied were 
those of the eggs if the seairchin and these were 
grown in sea water contaming sugar in solution 
With osmotic jiressures between 24 atmospheres (sea- 
water) and an atmospheres the effects were negligible 
Between 30 and 40 atmosphe es the percentage of 
eggs achieving division fell rapidiv to zero Ten per 
cent of the eggs had their livision stopped at 
13 atmospheres and no per cent at 30 atmospheres 
— M BrMtl The action of emulsin on galactose in 
solution in oropil alcohol of different concenboihons 
— ^F Kayser The mfluence of uranium salts on 

nitrogen fisation A studv of the effect on addition 
of uranium salts on the growth of Aeohofter agile In 
glucose and mannite culture media — R Aatheay and 
C Champy The reptilian form of the snermatoxoid 
of Vann javamca and its signification R llavaiM 
The parthenogenetic activation of the eggs of Rana 
temhnrana in hypotonic and hypertonic media —C 
lebailly Rovine aphthous fe\er is ot transmissible 
to man human aohthmis stomatibs is not trans^ 
missible to cattle —M MIraade T athvrism or the 
intoxication produced by vetch seeds The seeds of 
lathyrns sativus and I neera have been proved to 
be poisonous to horses The ground up seeds mols 
tened with water undergo a spontaneous fermenta 
tion and sulphuretted hydrogen is evolved The 
poisonous action of the seeds is most probably due 
to the evolution of this gas m the stomach 
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Books Recehred. 

Priestley in America, 1794-1804 By Edgar !• 
Smith Pp v+iy-) (Philadelphia P Blakiston’s 
Son and Co ) i 50 dollars net 
How to Teach Affricultun A Book of Methods in 
this Subject By Prof Ashley V Storm and Dr 
KarvC Oavis Pp vii + 414 (london J B Lippin- 
cott Co) I3S 6d net 

(leography Physical Fconomic Regional Bv 
Jornes h Chamberlain (School lc\t Scries ) Pp 
xviii + 509 (London J B I ippincott Co ) 144 net 
Pnilicil Geometry foi Build rs and Architects 
Bi J F Paynter (Dirccllx Useful 1 ethnical Senes » 
Pp XII + 400 (london Chapman and Hall ltd) 
13s net 

The Clements of Direct Cuiiciit ricclric il rngineer- 
ing Bv H F Iriwmin and G 1 ( ondliffe Pp 

Mi-r^it) (london Sir I Pitm m and Sons ltd) 
7* td net 

Bibliographic dcs S«?iie« I riKonomdtnqucs avec un 
\ppcndico bur le C ilcul des V iintions Bv Maurice 
lecat Pp viii+168 (Lorn un M local) 

Engineering hlectiicity Bv Prof Ralph O Hudson 
Pp viii+i<)o (New York J \^ll^v and Sons Inc 
London Chapni in and Hall Ltd ) ns 6d net 
Logic By W F lohnsc n P irt 1 Pp xl+-SS 
(t inbndpp At the llniversitv Picss) i6\ net 
Abridged Callondar Steam 1 abl s Fahrenheit Units 
B\ Prof H I < alltndar P| 8 (london E 
Arnold ) 

'bndted C illt ml 11 Sti im Tbiis Centigridt 
Units By Prof H I C illi nd ir Pp vtii (I ondon 
F \rnold ) 

The Hilgtr Intdfer meter for Measuiing the 
Abeiiatioi of ( iinen lensts pp (london 

Adam Hilger I td ) 

Rules of Cfolf as aporovedbv the Rov il md \ncient 
Golf Club of St Andrews Scptcmbci 28 1920 In 
forte ns from Mav i 102 1 Pp xiii + ^b (london 
Rot il Insurance Co I td ) 

Impressions and Comments Bv Hivelock Fibs 
Sect nd Senes 1914-1920 Pp 248 (I nndon Con- 
st hie and Co f td ) tar 
The Kgo of Powei A First Book of Fnergv its 
Sources Transformations and X’ses Bv J Rilev 
Pp viii-i- 248 (london Sidgwick and Jackson ltd) 
4s net 

Stnng Figures Bv W W Rouse Ball Second 
edition Pp 69 (Cambridge At the University 
Press ) 2f 6 d net 

The Chemists’ Year Book 1021 Fdited by F W 
Alack Vol 1 Pp vi+422 Vol 11 Pp vii viii+ 
43-’-ii42 (Manchester Sherratt and Hughes ) 

The Mneme Bv Richard Semon Pp 304 
(London G Allen and Unwin I td New York 
The Macmillan Co) i8t net 
A History of Psvchologv Bv Prof George S 
Brett fLibrorv of Philosoohv ) Vol ii Me^aeval 
and Early Modem Period Pp 394 Vol iii 

Modern Psvchology Pp ^22 (T ondon G Allen 
and Unwin I td , New York The Macmillan Co ) 
i6r net each vol 

Insanity and Mental Deficiency m Relation to 
LePal Responsibility A Study in Psychological 
Tunsprudence Bv Dr William G H Cook Pp 
xxtv+102 (london G Roiitledge and Sons ltd , 
New York F P Dutton and Co ) los 6d net 
Idromeccanica Piana By Prof Umberto Cisotti 
Parte onma Po xii-i-iss (Milano Llbreria Edi- 
tnee Politecnica ) as lire 

The First Assembly A Study of ’the Proceedings 
of the First Assemblv of the League of Nations 
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Edited by Oliver Brett Pp vm+377 (London 
Macmillan and Co Ltd ) v ^ net 
Sunple I essons on the Weather For School Use 
and General Reading By E Stenhouse Pp viii+ 
> 3 S+^“ plates (1 ondon Methuen and Co Ltd ) 
4 * 

The Phvsicil Society of London Proceedings 
Vol xxxiii part 111 (London Flectwav Press 
Ltd ) 6s net 

Der Bau de Fide Bv Prof I eopold Kober Pp 
IV+124+-* 1 ifeln (nerhn Gebruaer Borntraeger ) 
80 mirks 

The Diseases and Pests of the Rublier Irce Bv 
T Pcich Pp \4-278 +vi plates (I ondon Mac- 
millan and Co I td ) 20f net 
Thi Flemenis of Vegetable HistoHgv B\ Prof 
C W Ballard Pp xiv+ 46 (New Yuk 1 VV ilev 
and Sr ns Inc london Chapm in md Hall ltd) 
18s net 

A First Coutsf in Statistics Bv D f iradog Jones 
Pp i\+ 86 (I ond( I Ct Rrll ind Sms ltd) is* 

The New St me Agi in North in rirnu Bv Prof 
lobn M Ivlcr Pp xviii+^in (I midr n G Bell 
and Sms 1 id ) i^r net 

ric nenlan Algebra Bv f V Durell and R M 
Wnsbt (C I 111 ridge Mathem itical Senes) Part 11 
fwith Answers) Pp \xiii+',i ,,i+\ 1 vn-Ks\v 
(f ondon G Bell and Sons I Id ) 6d net 
Gvnecologv Bv Dr Birmke M Vnspach Pp 
XXVI+7S2 (I ondon J B I ippincott Co 1 42s net 
A Sketch Man Geognnhv A Text Book of World 
and Regional Gcographv for the Middle and Upper 
School Bv r G R Taylor Pp v 111+ 147 

(I rmdon Methuen and Co ltd) 

I e R^g!empnt d \v iries du Or md Alioi lage Bv 
Rem F Bossi^re Pp ■^6 (Pans Rousseau et 
Cie ) 


Diary of Societies. 


It 10 • 


Eotu. HoitiovlthbiI Bocutt (at OhelM) at S 
Borti IwatiTiTioif or OaaiT Baiuia at S— B L«w The Xnbi 
teotara and Art ol Hampton Conn Palaoa II la Stnaii and 
Imtor liniH 

Rom Bociktr nt 4J0— Bir A lira I Ewma Tha Atcni^ 
Vrowu in FeiTD mafartio IndnoU n — C D Ktlia Tka 
Vtarnot 0 Bptstrnm of the < ran ixoitrd by the yrayi — 
8 Datta Ina Bpaotra of tba Vlkaiina Barth riuorlde* and thair 
Ralatioa to kaeh Othir— Dr W I, Balli A Binpla Anjiantai 
for Appr ximata Barmoaio Analyala and for Pariodloity Maaaan 
manta— Dr O B Onidal rouyh Iba Indnanoa of Batallltaa tpoa 
tha Vorei of Batnma Rmr— Dr H JalfraTi Oartain Oooloct 
oal hlfiota of tha Cooliny of tha Barth — T Xiknehi Tha MoaiiB 
BIriationt la a Nioo lobe (t tla only) 

IsstiT rr or PAramoOT tan Riaatao (at 
Paddington) at «90-Dr T A Homy 
thp Pxparimantal Btndy el Oanoar 

■" -T PiKnieAi Paonraxu 

and X Babbak A Ph^.. 

Application to lalrgiaphy Talaphony 
OoacBicn laarmn (Annual Oenriaf Heating) 

”” Imnd Bnbaldaoac and ita Plfi-oti on Con 




Aente Appandloitii 

FSSDdr Hat 17 

Bom Booiitt or Ann (Indian and Colonial Bootioni) at 4 39 — 
BIr Cbarlaa H Badf rd Indnatrial (inohidiar Powrr) Aloi^t 
PxrniOAT Booiktt or loanoa (at Cniaanitr Oolloga) at S— Tha 
Oaaaral Bleotrie Co (aommnnioatrd by 0 0 Fatanon) A 
Hatbod for the lliaro analvata of Oaaaa ba tha Cat of tha Plranl 
Pmanta Gaw — K Paaling Tha BaflaotUm of tha K ray 
Bnaotnia nt Pallad nm from Plnnrapar —Bir tt H Brafrr Tha 
Tntanatty of X rar Baflaotlan by Diamond — Pxhibita of Crratal 
tfodali and of Photoarrapha hr tha Due da Btoglia of A rar 
Hnartra prodnoad by X raya 

Bom Botasic Becmr or Iaisvox at V IS —T Law Shakanpaara a 
Garden ni It waa li new and la to be 
Botal BootXTT or Uiaictiti (Btndy of DiiaaAa In Ohildran Bactlan) 
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uawua oumu UMtukf) «t (M—ot : 

IHiicsotii of • Omo of Braol Okioatai is » _ 

iMTuotim or nimtMitu. Kr o iW f u 9 Atotm Tbt 
fforlit 1 Momt Mr«t«a 

JoinM laMitDtiO* or Biioiiriu* •* 8<— • A StlfMt Motet oa 
UootrMol Tnuutomn SntkdowBi 
|UuL Soetm <* ItMioiia (■pidtmteltfT oiid Met* HodulM 
a>iitloa) (Auul OoBond Ueotloc) at SSO—Dr B 1 B««ot 
fu Ofatrrrktient on the Oor irtMwt of Co« pox tad Humaa Oatu 


BoTia’inTiTOTioii or Obxat Bamni at t —A Mallook Xlattldtr 
SAI(72U>4} M 

kerii iMMiroTtow or Oaut Bamn at S — T I>an< OaottMoi 
aad tht Soitaot of Ballftoat U 

JfOMBA} Xix M 
AiBMToaa iBOtmnoa (Anaaal BortlafJ 


Bomi. ttocun Of AM I 
anutp aad ladoM'iai * 

JKfloaat laiOB t . 

tnifera^^ CoU^) at 8— Ohaln 


I (la Botaoloal Tbeatn 


TVSBOir Mat n 

Boial IxntttTioa or Uaui JtaifAia at S— Sit Jaataa Piaan 
Jtooian Lite lime of Fliap the YooBfcr 
Fasabai Boiun (at Uheaiioal Boeioty) A M Ot aad 8-U 30 — Dia 


_ loal Frob — . , 

Dr b 1 Haawll A Oeatral Sarfoy of tb« Subjoot 

the STftea SoU— Soil Uoiitun. — Frof D B Boarlaad 

Soil solut oa 11 Bolatioo to the Flaat —Or 0 A Shall AotiTity 

aad Uabibtlua in UrlatioB to Ir- ' — “ ’ " *•— 

Fart A d^ by_ t. r|^ie ^Ma^r 


L Keen 


n-K J Pago Tht 


- .. Hypothaaea Pat Forward.— K 11 

Irawthai Soil Aaidity la ita Phyaiea ohaaiiaal Aapaola— C a T 
Monaoa Pan Fonnation — Pr f Stu Odaa TIm Olaya at Oia 
paraa Syatoaia— N M Comber The Heohaalam of PioMuIatloa 
la Soila -Dr J W UtUor PUatM ty of Clay -« W Bobiaaon 
Thr Phyaloal Propertlaa of the Boil in Brtatloa to Snrray Work 
iKariTtrrtoa or lucraiCAi laaiaiaaa (at Saroy Flaoa) 0— At anal 
Oaarral Martiag Sit— Spaoial Oeatral Haatiac At 630 — 
ordinary Uiat I g Or t S Sewrtt Beaeatah Werkla the V i ted 
Btatoa 

Botal soctrrr or Mraiciar at S— 0 anal Meet ng of Tellowt 
BOTit.FaofOonArair Socirrr or OifAT Bbitair at 7— Or C T 
HoHand The Snow and loe Soearry * - " 


8W-T H now The Cat of Art 6« 
o tarloaa OaaMi aad Sparta 
WBOVASOir Jon I 
aniciKi (Sargrry Seotm 

lent of the Imprrfeotl, 

Dr A Goodmaa Lory Cardlao Haaaoga 
SoOtiTT or Piriiio AWALrare awd Oma Awaittioal (Taamitro (at 
Chaaloal Soolaty) at 8— F F Boaoh T K Meeda aad B 
Bateau The Oompoaltlaa of Egg Powder —K Bran The Chdon 
motrio Method of Oetrrmiaiag ^drogeadoa OoaeeotratlaB Soma 
Uaae in the Aaalytleal labormtoty— 1 B Dodd The Fatwa 
tioa of Woody Fibre la rattle Fooda 
BirTOifoioi>ioA& Soenrr or Lonoa at 8 

rSffItSOir Joaa 8 

lortL SoiiCTr or Mrsiotin (Xoryagology Soatiea) (Saauier Meet 
lagj 80 to 6 

Botal leariTiTior or Ouar Bairtia ■ 


IniiTi n or FaTiiaaoor atb RaarABca (at St. Mary a Boapltal) at 
4 30— Irf O Ureyar A Mew Departure in the Saraai Diagaatla 
of ByphiUt 

Botal soliitt at 4 38>^r T H lowry and Dr 0 P Aoitiai 
Optical Hotatory Olaprra oa (The Bakarlaa liOotnral 
Lrenax SOLiarr at o— Prof (larrtaiw aad 0th 


Caiiiicu Sociitt at 8— H X ag DenratiTet of Snlphir la Com 
meroial SalTuaaa Part I.— B Olkaataoa PhyeM Ohawatry of 
the Oxidea of Uad Part I The SolublUto el Uad Meaulila — 
M o Fonter aad W B SarlUe Studfre la tha Oeaphaae 
■tarlaa Part TXXIT v-Aminopbcnylamiaoeamphor (Omaphoryl 
P phaaTleBadiamlae) -XT Strattoa aad J B PartiagtonTXateat 
Weata of TatloB Part I BmophraoM Phaaol aod Sulpkur.- 
0 t Morgaaaad H D S Drewi Baaeare h aa oa Betid<ial Halty 
^ Oo-nrdlaattaa Part V Oalliaa Ao e t T laaot a ao^ad Ha 
0 ThanUaeea Amlytla td Qreeel DWafcetaati 
^ T ^Morgaa lad 0 Wahatar DIaae dertratfrat of laailBa 
phaut t'awthytbeaa V 7 aiaaola (Dehrdnthli ptototdhra) — 
A X Uaahoth aad D D Pratt The tariiUe Matara ef the 
Halegra Atema (a Sehatltatad Mitreawthaanr^ O Walk The 
aad..Piop^rt ef THfIdolMtonro (BrOiS «) aad 
mi^hm (B8 sT Part n-K d Haik Tha Ftonaatlon 
ead Prawrtlre ef DitMoketoeea ByO B S) and Otfliierthere 
^B 8) Part m latoraotlOB of Sulphur Moaodiloride with 
Orgaalo Oomponaai roatainlag the giou^g 
— 00-CHt-(Y)-CHp-CO— 
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X O Malk The FomiaMoa end Propartlaa of DKUoketoiioo 
(KaC 8 8) aad Dttbloetban (BaS 8) Part XT lateraotion of 
Selphur Ifoaoahlorlde with Orgaalo OaaiMiiada ooatataiag 
-r — ^ foyalag the Part SiTokmd Blag - 

FmattMTiA PropartSea of WuSeSnm 
DithHMthen (^8 8) I art T Mltratoa f 


(BaO 8 S) and Dithioethen (BtB . ... . 

i^ioketonca and Olthloathera O Malk lateaaoHoa e( 
Sa^ar Meaeehlorlda with OrgaaM Aaid Aaldea.— 8 J l^la 

Dlnitrotolnracf by Staaaouf Ohlorlde aad SydraaUono Aeid — 
J Xtaaer and 6 Wlthaa fhe btaaaoe <rf Mltro'gri^ m 
tha Beaotinliy of SabfUtaaaU in the Beaawe Mae^ 

Thr Oondraiatiaa of hthyt 3- and 0 aitro • Worobeiiaoatte wtth 


Imperial College of Somboo) at ISO— F I. Bnglrdow Methedi 
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The Metric System and World Trade. 

A SHORT time ago (March a<)) Dr. C. E 
Guillaume contributed to the Pans 
Academy of Sciences a paper on the obligatory 
adoption of the metric s)stem in Japan. Ihe 
recent Japanese law making the metric system 
compulsory after a fixed period will no doubt 
ha\c considerable effect towards rendering the 
system familiar in trade in the bar East, where 
Its use is already facultative in some countries. 
Before arriving at this decision the Japanese 
Government dispatched a Commission of Inquiry 
to the principal trading centres of the world, so 
that the present law represents the outcome of 
prolonged and mature judgment, and as such 
supplies very satisfactory evidence in support 
of the international claims of the metric system. 
The values of the old units of Japan have for 
many years been defined in terms of the metre 
and the kilogram, and, owing to this fact and to 
the issue of regulations on the subject, the trad- 
ing community has gradually become accustomed 
to metric weights and measures. Dr. Guillaume 
expects that m a few years the only weights and 
measures permiMible in eastern .\sia will be 
those of the metric system. The enormous strides 
made by this system in the Far East cannot be 
without effect in the United States, where in the 
past one of the principal arguments against it was 
that British weights and measures were tacitly 
recognised in China, Japan, and Siam. It appears 
probable, therefore, that before long advocates of 
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the metric system will be able to turn this line 
of reasoning against their opponents. 

By its recent decision Japan h.ns once more 
shown its readine.ss to change its customs in order 
to adapt Itself to (.hanging needs. Its statesmen 
have recognised that the metric system is the only 
system ot service for international trade, and 
have, therefore, decided that their country shall 
not be h.iiidicapped by twuhtional use and human 
inertia from adopting new st.indards of measure- 
ment. We have no patience with any other 
poliev Whether a principle is sound or not may 
be discussed, and whether its adoption is ex- 
pedient or not may also hr a matter of opinion , 
but to suggest that a partirular policy should not 
be followed merely because there arc many diffi- 
culties in the way is to manifest a state of mind 
which we fail to understand. 'Ihe first thing to 
decide in individual or national life is whether 
an action is right, and onto h.iving arrived at 
an affirmative conclusion, difficulties are nothing 
but obstacles to be surmounted boldly or swept 
aside ruthlessly from the path of progress. 

This wc conceive to be the true scientific spirit, 
and by the use of it Japan has won the high 
position which she now occupies among the 
nations of the world. Wc must confess, however, 
that in the matter of the adoption of the nietiic 
system there are few signs that like action will 
readily be taken in our own country. It is perhaps 
not surprising that Lord Balfour of Burleigh’s 
Committee on Commercial and Industrial Pohrv 
after the W'ai should have reported that it was 
not desirable to make a compulsory ihangc in 
our system of weights and measures, but we ex- 
pected something different from a committee ap- 
pointed bv the Conjoint Board of Scientific 
Societies. The icport ot this committee was dealt 
with in mir issue of October 7 last, p. 169, and 
the only satisfactory thing about it from our point 
of MOW IS th.it the Conjoint Board declined to 
adopt the report, which was therefore, published 
on the authoritv of the committee alone. 

In iHstue to the committee it must be said 
that the inquiry with which it was entrusted was 
solely that of the compiilsorv adoption or other- 
wise of the metric system in the United Kingdom, 
and not the advantages or disadvantages of the 
system 111 comparison with the British system of 
weights and measures, or its scientific aspects in 
general Some of these subjects were, however, 
discussed — not altogether impartially — by the 
committee in its report ; and the conclusion 
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reached was that the British system of units 
of weights and measures be retained in general 
use in the United Kingdom ’ Interesting sug 
gestions were made as to the decimalisation of 
our system and the abolition of several unncces 
s-irj units but even if this were ircomplished 
the result would still be that British manufac 
turers would have to continue to employ two 
s\ stems — one for home trade the other for 
trade with the increasing number of countries 
overseas in which the metric sjstem is commonlv 
used 

Neither Lord Balfour s Committee nor that of 
the Conjoint Board gave adequate attention to 
the value of official encouragement as a am media 
between legal permission and legal eompuls o i 
The \ct of 1897 made the use of the metric system 
permissive, and official adoption of the system now 
w ould pave the w iv to legal compulsion at i later 
date 

The man} reports of our Consuls and repre 
sentitives abroad hive shown in the most «on 
vincing wav that the practice of those British 
manulai turers who use only British weights and 
measures in their catalogues and price lists in 
tended for other countries has a prcjudiei il effect 
on the extension of our foreign trade pirticularlv 
in countries whtre the metric svstem is used e\ 
clusively In the textile trades British mnsures 
are no doubt widely recognised but there is not 
the slightest reason for hope that their usage i an 
be made international by common consint The 
only possible international s}stem is the metric 
svstem, and as a nation we cannot afford per 
minently to remain outside it When the metric 
carat was legalised for use in trade in 1914, its 
adoption bv dealers in diamonds and precious 
stones was pnctically complete in a few weeks 
though they were previously opposed to the change 
The weights and measures now given in the British 
Pharmacopoeia are all in the metric system ind 
Imperial standards are entirely omitted Ihc 
dual system formerly used was found to be a con 
stant source of trouble, and in 1914 it was aban 
dined in favour of the metric system alone In 
mining statistics the metric ton is now a common 
standard, and in many engineering and ordnance 
machines and structures metric measures are now 
used almost as frequently as British It cannot 
be said that our system of weights and measures 
IS extending to other nations in the same way 
Nothing that we could do would make the system 
international so that what we have to do is to 
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choose between a system which has custom alone 
to commend it, and must be limited in its use and 
one which extends over the whole world and 
becomes more important industrially and com 
mcrcially every year 

The adoption of the metric s}stem by the 
United States and the United Kingdom is, indeed 
inevitable and adherence to the Imperial s}stem 
IS an obstacle to world commerce V\ c shall have 
to abandon the system sooner or later and it 
would not be so difficult to adjust ourselves to 
the new standards now as it is to adapt ourselves 
to other conditions of reconstruction brought 
ibout by the war Ihe Colonies have frequently 
expressed their dcsirt to adopt the s}stem when 
ever the United Kingdom does so all our Luro 
pean Allies and practically hilf the population 
of the world, use it and we cannot avoid doing 
so eventually The only two important countries 
now outside the system arc the I nited States and 
the United Kingdom ind when either of these 
enters it the other must follow 

During the war we and the United States 
also were forced to use metric measures in order 
to secure effective co ordin ition betw een us and 
our \lhes in military maps, range hnding firing 
d It 1 and ordnance gener illy and in the uniform 
standardisation of motors aeroplane parts, and 
other machines and accessories 1 he result is that 
millions of men ire now familiar with metric 
units and would experience little difhculty in 
idjusting themselves to the change which the 
introdu tion of the metric s}stem would involve 
I ver} pupil in every socondarv school in this 
country is made acquainted with the system and in 
scientific work its use is univcrs il 1 he present 
chaos of hnglish weights and measures reported 
Sir J J T homson s Committee on the position of 
naturil science in tht educational svstem of 
Creat Britain causes waste of time and con- 
fusion of thought, and these are strung educa 
tional reasons for the adoption of the metric 
system 

Ihc truth IS that wc have not a uniform system 
of weights and measures, but a medley of units 
and standards which differ in different industries 
ind often vary in a single mdustrv In agri 
culture a bushel of wheat is defined in official 
statistics as having a weight of 62 lb , by the 
Corn Returns Act it weighs 60 lb , and by the 
Oram Prices Order 63 lb Bushels of barley and 
oats show like variations in weight both officially 
and according to frequent practice To secure 
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uniformity in the weights and measures used in 
the sale of corn and other crops, the Corn Sales 
Bill IS now being considered by a Com 
mittee of the House of Commons , but a*> 
the standard proposed is one of 112 lb 
while the whole of the futures market is 
based on the decimil system, the Bill can be 
nothing more than a m ikeshift measure In the 
textile industries, from which comes the ihief 
opposition to the use of metric measures the 
standaids of measurement \ iry greitK in dif 
ferent centres and llieic is no common lelation 
ship between them British and American 
measures with the same denomination, such as 
the pound, yard, gillon, uid bushel also ditlcr 
in quantity 111 the two countries Ihe aelv intiges 
of a unifoim system a common linguigc from 
the point of Mew of world service are obvious 
and the jealous attitude of eonserv alive corpora 
tions towards it represents, not the spirit of pro 
gress, but rilhtr that of obscurantism 

The fact that local and trade usage sanctions 
such a vaiiety ol weights and measures as thit 
now existing in this country and in thi I nited 
States IS in Itself suflieient to justify a movement 
tow ards reasonable uniformity 1 here is an olhcial 
British svstim of weights ind measures, but when 
trade trinsaetions are concerned its standards are 
often varied to suit nulustn il convenience or local 
custom A proposal that the British standards 
should be made compulsory in ill trans ictions 
and that no depirturcs from them should be re 
cognised, would evoke quite as much opposition 
as IS now offered by certain industries to the intro 
duction of the metric system No one supposes 
that by making the metric system compulsory 
after a period of years the people as a whole 
would think in terms of metric units Local dc 
nominations of fractions and multiples of such 
units are commonly used in all countries where 
the metric system has been adopted, but they do 
not interfere in the slightest degree with the lar£,ir 
trinsaetions of trade and commerce 

If the Government adopted the metric system as 
the sole legal system in all its Departments, and 
announced that after a particular date all spcei 
fications for its work would have to be expressed 
in terms of that system, a great step would b< 
taken towards its general use This course and 
the publication of all official trade statistics m 
metric terms would lead to similar action by 
municipalities, radways, and other corporations, 
and promote the voluntary adbption of metric 
standards by the trading community generally 
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Lamarckism Unashamed. 

IntUatnt, in LvoluUon By Dr W Kidd 
Pp X + 262 (London H 1 and G \\ itherbv, 
1920 ) I sr net 

F 'OR more than twenty ycirs Dr Walter Kidd 
has inteiested himscll in the arrangement 
of the mamni ilian h iir, ind pondered over its 
signiheince esjieei-illy in relation to theories of 
evolution He his show n th U dehnite patterns 
due to (he diverse lie of the bur are of common 
oeeurreiue that the\ ire subject to ehinge, nnd 
that they ire hypothetu illy interprt table on Neo 
Laniaiekiiu lines Whcthii one agrees with his 
interpretations 01 not one must think him for a 
very enjoy ible book written with whimsical 
humoui and with a ddightful urbinity in con 
Iroversv One admires also the candour with 
whi h Dr Kidd states and steks to dispose of 
some serious criticisms brought against his posi 
tion IS » xpressed in prev lous books 

V studv of the he of the hair on a cow shows 
gieat definiteness, thus it slopes first backwards 
and then forwards on the neck, behind a whorl 
over the shoulders it slopes backwards again 
along the middle line of the upper part of the tail 
theie IS i streik of bans at right ingles 

Viringemcnls ol its hair so audacieus as 
these need explanation and it is found in the mode 
of life ot the cow bo large i part of its dailv life 
IS spent in the business of grazing with her muzzle 
close to the ground, during which the neck of the 
inimal is const intly stretched downw irds from 
the b lek at the level of the shoulders, that the 
skin whieh is very loose in this and most other 
portions of its body is eiragged upon to illow of 
the extiemo flexion of its neek Ibis Irection s 
fe r all this time aeting igaiiist the norm dor baek- 
w erd slope ol the hairs end has given rise to this 
vietoiv eif i new force through a thousand genera- 
tions It IS equalK clear th it i meehenic 1 ex 
planati m nf the line of eiert hairs on the first 
nine or twelve inches of the till is forthcoming 
for one has only to watch a cow standing on e 
hot dav undergoing her torment of flics, to see it 
writ large It is hardly necessary to point 

out how the underlying muscles would drag upon 
the skin of the tail over them and gradually 
reverse more or less the lie ’ of the hairs ’ 
Similar interpretations, often very ingenious, 
abound in the pages of Dr Kidd's book There is 
in unusual pattern of hairs on man’s back, it is 
to be correl ited with his ancestors’ habit of sitting 
with their backs against the side of the cave or 
sleeping with their heads raised on some sort of 
pillow Trom between the eyes of a cat the hair 
on the broad snout slopes downwards but on a 
dog’s snout It slopes upwards, this is put down 
to the fact that the dog rubs his ncad on the 
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sward from the front of the snout upwards, whde 
th? cat dresses her snout downwards with her 
paw \\ e should think this was a hysteron pro 
teron — the cart before the horse The dog has 
on his chest a reversid area of hair — spreading 
out on each side ‘ When lying with his head 
supported on his paws the lower part of his chest 
IS closely applied to the upper or flexor surface of 
the fore legs, and the long continued pressure of 
the latter against the dow nward or normal streams 
of hair on the chest leads to its slope being 
leicrsed Iht downward slope of the shaggy 
hairs of the two-toed sloth, that spends so much 
(if Its time upside down below the branches, is to 
be attributed to the action of gravity upon the 
long hairs W e wondi r that the author does not 
allude to the dow nward pull which the coating of 
green Algae on the hairs must involve • 

Ihe factois recognised by Dr Kidd in the 
formation of hair patterns are four friction, pres 
sure, gravitv, and underlying muscular traction 
His thesis is th it changes in the conditions of life 
—a g in modes of locomotion and in attitudes of 
rest — have directly brought about modiflcations 
in the he of the hair, and that these modifications 
ha\e been cumulatively entailed on the race 
Initiative in animal evolution comes by stimu 
(ation, excitation, and response in new conditions, 
and IS followed by repetition of these phenomena 
until they result in structural modifications trans 
(tted and directed by selection and the laws of 

G netics — a series of events which agree with Neo* 
marckian principles ' 

\ow It IS familiarly easy for Lamarcki ms to 
interpret structural peculiarities as the outcome of 
transmitted exogenous modifications (the direct 
somatic results of peculiarities in function, habit, 
nutrition, and environment), and Dr Kidd is 
much too thoughtful an investigator to be con 
tent with mere interpretation He brings forward 
evidence to show that the he of the hair can be 
modified in the individual, he also brings forward 
some evidence to show that parental modifications 
mav reappear in the offspring Speaking frankly, 
we do not think the evidence is strong, but it is 
progress to have any evidence at all 

\s regards individual modifications of the hair 
pattern, reference is made to the way in which the 
peculiar functioning of the muscles in the vicinity 
of the human evebrow alters its shape and char- 
acter 

It IS shown hv numerous examples in the 
human evebrow that the muscles underneath the 
hairs which arc embedded in the true skin for a 
tangible depth, do play hsvoc with the normal | 
arrangement of hair, as the conflict proceeds, the 
resultant ‘ pull ’ being actually engrav ed, signed j 
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I and sealed by physiological wrinkles of the fore- 
head and face ” 

It may be so, but one must tread wanly There 
are individual idiosyncrisies in the eyebrow* 
hinted at very early in life, long before the tune 
of wrinkling which become emphasised when the 
eyebrow hairs grow longer, as they so often do 
in later life hirst catch your modification 

A little more cogent, it seems to us, is the 
chapter on the modifications in the hair pattern* 
of horses, modihcations which can be tiaced to 
pccuharitics of harness Yet here again there is 
need for scepticism One has to be sure that the 
peculiarities observed are not constitutional vana 
tions, quite independent of harness, and here one 
must go back in Dr Kidd’s book to the excellent 
treatment of the whorls, featherings, and crest* 
that frequently occur on the horse’s neck, most of 
which cannot, without great difficulty, be regarded 
as modifications Moreover, one has to remember 
that in a hard worked horse there may be a 
coercive reversal of the moist hair, which never 
gets a chance to right itself, and is not, therefore, 
a true modification which persists after the in- 
ducing factors have ceased to operate As to the 
ten foals showing a reversed area or pattern on 
the under surface of their necks similar to that 
which their mothers showed, we wish to be sure 
that the maternal reversal was due to the collar 
But of the value of collecting cases like this, 
even if they do not convince sceptics, there can 
be no doubt, and Dr Kidd will be thanked by all 
biologists 

Dr Kidd supports bis case with facts relating 
to the formation of new bursse under the stress of 
mechanical forces and to Pavlov s experimental 
production of new reflexes in the life of the in- 
dividual, but he stakes his argument on the lie of 
the hair His general position is that initiatives 
or new departures in evolution are direct answers 
to peculiarities in nurture (activity rest, food, and 
environment), and that these answers are trans 
missible in a representative way which becomes 
cumulative, unless, indeed, selection intervenes 
He coins the word "plasto-diCthfisis,’ combining 
the metaphors of mould and sieve, the organism 
IS moulded in some new way by peculiarities in 
function and environment, and the moulded 
organisms are sifted 'So the banns between 
Lamarck and Darwin are published, not for the 
first time of asking, and who shall say that there 
IS cause or just impediment why these two should 
not be joined in holy matrimony ? ” 

We suspect that the he of the hair is fixedlv 
determined by the slope of the hair follicle beneath 
the surface of the skin, and that this slope, though 
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adjustable temporarily by contraction of thr 
smooth muscles associated with the follicle is 
determined bj old established skin conditions — 
s of muscularity blood supply, and innervation 
\\ c should compare the general lie of the h »ir to 
the pterylosis in birds, and also, in kind to the 
wav in which the h iirs of different mammalian 
types ociur in distinctive or specific little groups 
the members often differing in size It may be 
thit the vertically upst Hiding hair of the mole 
represents i primitive mammalian condition with 
out any lie it all Whether this be so oi not, the 
Ik ot the h nr is variable ns the studv of the 
horse s neck suffices to show "Ihcse variations, 
comparable to variations in other skin features 
— i g papillary ridges — may be the somatic ex 
pressioii of germinal variations and it may also 
be that they are <orreliled with larger variations 
of a more obviously utilitarian iharacter We 
need not think of them as anyhow changes, 
but rather as more or less consistent with a har 
monious viable constitution previously established 
In any case, they ire the cards put into the hands 
of the full grown mimmal -eaids which he has 
to play the result being the sifting out and sur 
Mval of the lies most conformable with the 
creature s habits But we cannot prove our Neo 
Darwinian theory any more than Dr Kidd has 
proved his Neo Lamarckian one Some may say 
not so much J A F 


Dyes and Dyeing 

Application of Dyestuffs to Textiles Paper 
leather and other Materials By Dr J Merritt 
Matthews Pp xvi + 768 (New York John 
Wiley and Sons Inc , London Chapman and 
Hall, Ltd , 1920 ) S7S 6d net 

T HL author introduces his subject with 
Craft Dyeing, followed by a short his 
tory of dyeing In discussing tic dyeing (knot 
dyeing) batik and stencil work — some of the 
earliest methods of producing coloured patterns 
on fabrics — he makes the rather interesting sug 
gestion that craft dyeing should be encouraged 
at the field for it m America is a broad one, 
because in it * we have the possibility of reaching 
into realms of colour art that is not present in 
ordinary trade dyeing ’* As in the author’s former 
work ‘ The Laboratory Manual of Dyeing and 
Textile Chemistry, ’ each chapter is followed by 
instructions for carrying out experiments relating 
to the processes described These should be of 
considerable assistance to students lA technical 
colleges 

Chap 11 deals with the sbourlng of textile 
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fibres In this an illustration is given of what 
purports to be an Open Kier for Treating 
Cloth with Caust c (H W Hutttrwrrth and 
Sons Co) wh h however iv ntt a kier 
but the preparing, ind batching arrangement 
employed in imprij^nating the fabric prior to 
boiling in the open width J i k;.on kier The 
kier proper has been om tii d On pp i ,6-^7 
the lutht r describes the preparition of sodium 
hypochlorite by passing chlorine gas mt caustic 
soda or sida iisl Bleachers in this luntry will 
be interested to hear that this method ol bleach 
mg h IS ( me into very t xtensne use in the L nitcd 
States 

Lnelcr Represent Uivc \( id Dves (ehap viii ) 
a Nomenelaturc of Dve stuffs is given 
We agree with the lulhor that as re girds 
dvestuffs his task in bringing the infrrma 
ti n up to d ite must ha\ e been one of consider 
able difficulty lie is to te congr itulated upon 
this part of the work ind we think he has 
acted wisely in that he h is deemed it advisable 
to retain the names ind the dvestuffs thit were 
well known before the wir and which could be 
e isily ind intclligciitlv recognised in the industry 
ill over the world The ilphabctieal list of trade 
names of the v irious gioups of dvestuffs in which 
the class to which each bi longs and the manu 
f icturer ire given ind the list of the principal 
dvtstuff m inufacturcrs will be found verv useful 
indeed V very eomplete list of all the principal 
dyestuffs arr inged ittording to shade is also 
given 

In the following chaplet tie stripp ng f 
lolaurs the testing of the fastness if dyes iid 
the application of the various irtihcial and natural 
dvestuffs in discussed Tl s is followed by a 
brief description of the mineral i olours and in the 
next chapter (which should have b en numbered 
will ) bv Dyeing of I abrics i ontaining Mixed 
I ibres In this some verv useful t tbits showing 
the affinity of a number of dyestufls ft r different 
fibres arc given The dveing of other fibres in 
eluding linen jute and artifi lal silk, is referred 
to very briefly Cellulose acetate silk is not men 
tioned 

The theory of dyeing is outbned in chap xxv 
It IS to be regretted that in this chapter only 
three references to the literature ire given The 
name of one of the investigators mentioned should 
read Vignon ’ 

The author has compiled an extensive biblio 
graphy The value of this would have been con 
siderably enhanced if references to it had been 
given in the text This is an unfortunate omission 
which it IS hoped the author will rectify in a new 
edition of the work 
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The volume contains 303 illustrations of 
machinery in use in the various operations, but 
few of these comparatively speaking, are of 
American origin Some of the illustrations which 
are given in diagrammatical sections are of value 
to the student whilst many, which are simply pic 
tures convey little or no information as regards 
working details In a few cases onlj nrc the 
tnachines fully described in the text 
Forty one pages are devoted to the dyeing of 
about twenty five different materials, including 
leather, paper furs, feathers, foodstuffs etc In 
this the author has made an attempt to cover a 
very wide field indeed but as stated in the prc 
face he has been able to give only i brief survev 
of these interesting fields Some of the informs 
tion given should nevertheless be of value tt 
u orkers 

In a short review such as this it is unfor 
tunately impossible to discuss the contents of the 
volume more fully The book certainly deserves 
the attention of those interested in the dyeing of 
textiles ind other materials Ihe nmount of in 
formation which it cont-iins is very considerable 
and it IS therefore safe to assume that it least 
some parts of its contents will appcsl to everv 
reader J Hi ebnsr 

Time and Space 

The Absolute Relations of Time and Space By 
Dr A A Robb Pp ix + 80 (Cambridge At 
the University Press 1931 ) ^s net 

I \ 1914 Dr Robb published a worl cititled 
A 1 heory of 1 imc and Space Bearing in 
mind the circumstances of that year, it is not sur 
prising to hnd that the book did not attract a 
notice commensurate either with the intrinsic im 
portance of the subject or with the novelty of the 
views propounded in it The short work bearing 
the above title is introductory to the larger work 
and contains a concise statement of the main 
results embodied in it The treatment is very 
different from that of Einstein In Linstein s 
theory the emphasis is laid exclusively on the idea 
of the relativity of experience Dr Robb on 
the other hand, postulates as the basis of his 
theory an absolute relation — namely, the relation 
of before and after Not only does this relation 
serve as a physical basis it is also the founda 
tion on which he builds a goodly structure — his 
purely geometrical theory of time of which the 
theory of space forms a part 

In the first section, devoted to preliminary con 
siderations, the author shows by simple illustra 
tions the difficulty of giving precise meanmgs to 
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apparently simple concepts such as the equality of 
lengths, and makes clear the close interdependence 
of time and spatial measurement The keystone 
of his work is to be found in his treatment of the 
problem of identifying the same instant of time 
at two distinct points of space In Einstein s 
theory each observer carries his own local time, 
and events which are simultaneous to one observer 
sre not necessarily so when compared by the local 
time of another Rightly dissatisfied with this 
view, the author adopts the bold point of view 
contained in the statement that there is no identity 
of instants at different places at all In his own 
words, the present instant properly speaking, 
does not extend beyond here It follows then, 
that the complete specification of an instant of 
time requires the use of four co ordinates 

(* y «> f) 

The author then develops by means of a system 
of twenty one postulates his four dimensional geo 
metry of time and this development is character 
iscd not only by a high degne of onginalitv — 
particulirly evinced in his novel ind striking con 
cept of conical order — but also by much skill and 
insight Elements of time forming a system char 
ncterised by conicsl order the spatial aspect ex- 
plicitly introduced in postulate v becomes a direct 
consequence of this order Analytically after co 
ordinates hive been introduced the theory leads 
to 1 instein s restricted rclativit} The work is a 
most valuable and onginil contribution to a very 
ibstruse and difficult subject More satisfactorily 
grounded than Einstein s theory, its far reaching 
results merit the closest stud) not only from the 
physicist but also from the geometer To the 
litter 1 ideed it makes a strong appeal, since, as 
the author points out the s mple asymmetric rela 
tion of before and after appears to have im 
portant advantages over the concept of linearly 
between which has hitherto been mainly used as 
a basis for systems of geometry J F T 
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L Alimentation et L Elevage Rationnels du 
Bitail (Opinions du Prof A MaUivre ) By 
J E Lucas Pp 466 + 4 (Pans Librairie 
Lefran9ois, 1920 ) 18 francs 
The lives of most men of science are divided 
between teaching and research he is indeed for 
tunate who can harmomse the duties The late 
Prof Alfred Mallivre, whose premature death in 
1916 deprived France of a brilliant teacher and 
keen investigator seems often to have regretted 
that his professorial duties left but little leisure 
for research, and it is sad to read, in the eloquent 
notice of his career by M Georges Wery pre 
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fixed to the volume before us, that the Agronomic 
Institute at JoinviUe le Pont obtained suitable 
laboratory accommodation only when Mall^vre was 
nearing the end His devotion to duty did, how 
ever, reap the reward of enthusiastic pupils who 
have introduced scientific methods into fields 
which they might not otherwise have reached, 
M Wery specially refers to the fruitful collabora 
tion between Mall&vre and M J E Lucas, whose 
notes of his proft ssor s lectures have been pub 
lished I he book is indeed a clearly and prac I 
tically written treatise on the physiology of animal | 
nutrition suitable for my intelligent student in a 
school of agriculture 

The hrst eight chapters deal with the general 
principles of the subject and cover ground fairly 
familiar to the student of gener tl -inim il physio 
logy M tll&vrc was a deiinite adherent of the 
isodynimir school, nnd subjected ( hauveau s ex 
periments to searching criticism 

Chaps i\ and x are of pnrticul ir interest to 
the farmer and M dltvre s tables bisid upon 
Kellner s methods should be of gre vt use 

In the chapters which follow, the effects of 
exercise, environment and heredity upon farm 
animals are considered, and the work concludes 
with a short but clear, account of methods avid 
able for the protection of stock against infectious 
diseases 

Had the author himself lived to publish a text 
book he would probably have devoted rather 
more space to recent work upon icccssory food 
substances and perhips hive mide more use of 
American work on calorimetry The chapter on 
heredity also needs some revision Ihese are 
however minor points taken is a whole, the 
book IS well adapted to the purpose for which it 
was designed 

Rapid Methods for the Chemical Antdysis of 
Special Steels, Steel-making Alloys, their Ores 
and Oraphites By C M Johnson Third 
edition, revised and enlarged Pp xi + 553 
(New York John Wiley and Sons, Inc 
London Chapman and Hall, I td , 1930 ) 36s 
net 

The number of elements employed in the manu 
facture of alloy steels appears to be ever 
increasing, and to it there have been added, 
during the last few years, cobalt, uranium, zir 
conium, and cerium Accordingly, a new edition 
of the above work, embodying die latest American 
practice in the analysis of such steels and of the 
alloys used in their production, is very welcome 
Amongst other features which the one hundred 
pages ol new matter contain are A new and 
original method for the determination of sulphur, 
the partial separation of iron from such elements 
as vanadium, uranium, zirconium, and alumimum 
by a process which disfienses with the "ether 
separation ” , important modifications of older pro 
cesses, illustrated descriptions of new forms of 
laboratory appliances, and a Chapter on micro 
graphic analysis 
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Repetition of unnecessary details and more than 
a few obvious mistakes betray a somewhat hasty 
preparation, and, moreover, the arrangement of 
the whole subject matter leaves much to be de 
sired, though the last defect is remedied to some 
extent by a (,ood indtx and numerous cross refer 
ences Steelworks chemists, at any rate, will 
doubtless overlook dcheicncies of this nature in 
a book whi h emanates from such a trustworthy, 
experienced, ind original worker as its author 

Stones and Quarries By J Allen Howe (Pit* 
man s Common Comm^ities and Industries ) 
Pp x + 137 (London Sir Isaac Pitman and 
Sons Ltd , n d ) 31 net 
Mr Howe is specially qu ilified among geologists 
by his economic studies at the Jermyn Street 
museum for writing a book on stones and quarries 
that will interest the general reader Such 
reulers constitute the bulk of intellij,ent persons 
who prefer to underst ind what they meet with 
I on their trivels ind are not content with mere 
wonder it the we ilth of the earth and the 
I ingenuity shown in its exploitation Mr Howe 
j begins b) showing the esthetic feeling for cut 
st nes among the I gyptians 7000 years ago, and 
the gradual development of carved and polished 
work by race ifter race, down to the cathedral 
builders of western Europe Porphyry, by 
the by was practically unknown to the I gyp 
tl ins ind one would scarcely gather from the 
associations ascribed to it on p 3, that the Taj 
Mahal was a work of the seventeenth century 
Two felspar formulae on p 10 have escaped proof 
correction but these arc only trifling criticisms 
I Ihe numerous views of quarries in active opera- 
tion and the description of the machines used, 
open up a new and healthy field before the pro 
^ fessional petrologist The use of columnar basalt 
far road setts in Italy and for the retaining walls 
of canals in Holland might be added to Mr 
Howe s instances of the applications of rock- 
structure to human needs G A J C 

The Chemistry of Synthetic Drugs By Dr Percy 
May Third edition, revised Pp xv -1-348 
(London Longmans, Green, and Co , 1931 ) 
135 bd net 

Vi-RY few changes have been made in this 
work since the first edition, reviewed in 
Nature for September 21, 1911, was published 
Ihc third edition which is now issued, follows 
closely on the heels of the second, and, indeed, 
the publication of information gained during the 
war in the ehemistry of poisons, irritants etc , 
appears to constitute the greater part of the 
alterations which have been made The poisonous 
nature of most poly nitro compounds has been 
completely established, and new facts relating to 
other toxic substances, such as phosgene and 
mustard gas, which were used by the belligerents 
are recorded The volume will no doubt be found 
extremely useful by those engaged in the manu 
facture of synthetic drugs 
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Letters to the Editor. 

[The Sdtior does not hold htmself responsible for 
opimons expressed by his correspondents Neither 
CM he undertake to return or to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Nature No notice is 
taken of anonymous communications J 

■artk-womui l^iKl’Wonna, and Watar-wormi 

1 c \1HEK from vinous correspondents that the isord 
earth worm re<{uiros some elucidation if we are t 
avoid misconception 1 venture to submit the follow 
ing statement 1 he Chaetopoda or bristle footed 
woims — often c ille I the \nntlids — fitnidM of the 
three large branches of the phylum \ppen<hculata Ihi 
\rthr<M)^-i (=Gn ithopoda) ind the Rotifera ate its 
two otfier hr inches Die Ch’itopoda are divisible inU 
the class Pol}ch«ta (all raanne) and the class 
Oligochaeti — containing very f<w marine forms 
and inhibiting either the slinic and mud of fresh 
1 Iter pools and sti earns ci titkxsi damp humus 

or earth of the land surface 

1 thinl th It the opinion expressed by Mr ( iste (in 
his valuable letter in Nmurk of Mav 19 p 360) to the 
cftect that the moist surface of wiiins inhabiting the 
soil must when underground frequently or usu illy be 
in contict with other moist surfaces so that the worm 
is m eflect pirtlv immeised in water involves 1 
mistake as to the cond tion of the earth thus tnh ibitcd 
ind the size of the burrow made by the woim llu 
earth inhabited bv eirth w rm s not slime or mud 
and docs not fit cliselv to the worm s body as would 
a semi liquid mud or soft chv It is on the con 
triry a loose iggreg ition the solid particles of 
which are largeh separated by atm ispheric iir and 
the w inn s bods dot s not fit tightly to the walls of 
its bun sw illhough a mucous exudation from the 
worm s surface is often deposited on those walls An 
earth w irm in movement is tontinu ilK th i ging its 
dimensi ins dongiting and becoming nairow 
shortening and btcomuig wider Hence there is no 
imineision of the worms body in liquid or semi 
liquid material On the contrary air has continual 
access 1 1 the w orm s surface through the par us soil 
and the change in its diameter and its movements 
must cause the movement of the air in the space be 
tween the worm s bodv and the wall of its burrow It 
seems to be necessan to bear m mind the distinctive 
phvsical features of the earth or surface soil in which 
thi earth worms make their burrows — as contrasted 
with either the water or the mud — practicalh a liquid 
— in which other Oligochxta pass their lives 
Tlie Oligochati ire divided mto four orders 
nanelv the Naidiformia the S-enundifonnia the 
I u nhnciformia and the Hinidiniformia (or leeches) 
1h hrst if these is a very distinct group ui 
habiting fresh waters (onh two British species 
are marine) Thev are much smaller in sue than 
the others and ore characterised bv young forms 
w hitli reprodu ibundantlv by bud fiss on and arc 
succeeded bv a distinct adult se\iial form The 
Soeu idifoimia and the I umbriciformia are closely 
allied — th former being as a rule smaller more 
elongate and more agile in movement than the latter 
and less familiar to the nexpert observer Thev in 
habit fresh waters (a few onlv are marine) and the 
mud or slime of fresh water pools of brackish estuaries 
and of sluggish streams whilst the Lumbnciformia 
are large worms with opaque th ik bodv wall which 
forciblv burrow in loose air holding earth and have 
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as a rule a close resemblance to our common earth- 
worm in shape colour, and habits The larger 
Saenuridiformia such as Lumbriculus and PhreorycteSr 
have the brown icd colouiing of earthworms and 
althou(jh diffenng in shape and movement from 
Lumbnciformia are liable to be mistaken for young 
earth worms when appearing as they sometimes do in 
great number in the reservoirs and mains of water, 
sullying companies 

I^hc Lumbnciformia comprise a great number of 
cncra distinguished by peiuliarities of their itpro 
uctive appar itus their renal org ms (n phnd a) and 
the gir/ards and other parts of the digestive canal 
rhiv hive u. a ruk t sfieciatly nch supply of Uood 
vessels to the integument which serves as a respiratorv 
organ This spec al blood supply is not present in 
the S.enui idiformia which hive however will 
developed deeper ly ing v is liar trunks holding haemo 
globinous fluid 

Tlie word earth worm • is often ipplicd to the 
whole group of I umbriciformia which aie contnsted 
as lemcola with the Samuridiformn for vhich 
the term Limicola or mud dwellei:s is use! 
Iheie are good reasons howevei for limiting the 
word earth woim to thi common English eaith 
worm I umbneus tern tris and the few closely allied 
species of lumlruus Those rcastns cone to our 
notice when wc ore considering tlu possil It drown 
ing of the common earth worm and the r spiratorv 
conditions conneitid with that mishap Thev are 
first that a whole family of S-tnuridiform vvoims is 
known — the Fnchytraide — which are not water 
Iwellers or mil 1\ 11 rs (I imicoh) but live in humus 
and anongsf hid leivcs and ir in fa t j 1st as 
much Terr ola s ire the commoner Lumbr i 
formn \nd secondly there are at hast two gene 
clissed with the 1 umbriciformn whi h live tiof 
the earth but in ojen water One of these is the 
Crtodnlui lacuuni (occasion illv fo ind in England but 
common in Central Europe) which has the appear 
ince si/« and nn r strucluie of th 1 umbricimrmia 
— and indeed is a close allv of I umbneus and the 
other s the Alma ntloiica rr 7> g ( hranebu niloticu 
which not onlv livis entirelv in the water but is also 
provid i with s RS of filamentous naked b anch a 

contaimn,, 1 llwdi d vistiilai fli 1 T m n t 
able to stale whether Criodr Iiis has or h is not a 
t gumentary blood supply It h is not I thinl bwn 
stvidud from this point of vi w There is no full 
account (so far as I can ascertain) of the structure 
f Alma mlotica nor have illustrations of its anatomy 
bten pullished though systcmatists, have given brief 
accounts of this and allied species 

I think then that it is clear that we must not 
extenl the impl cations of the word earthworm” 
when discussing details of structure ind physiological 
idaptation bey nd the particular species which has 
been the actual subject of study In writing here of 
the drowning of earth worms I have intended mv 
statements to apply only to the common British 
f arth vv rms called Lumbneus terrestns Probably 
thev are true of many other I umbriciformia but that 
IS only a supposition which must b** tested and must 
not be held as fact untd proved by further examina. 
tion to be so E Ray I ankester 

PS I find that Vejdowski has described a rich 
network of capdlary blood vessels in the mtegument 
of Cricxlrilus (a Lumbriciform) and that in Limno~ 
dnjlui Hoffmeisteri (a Sseniiridiform) he has found 
capillaries in small ^oups of four endmg blindly in 
the epidermic cell-layer Such capillaries in the Integu- 
ment are he says absent as a rule from all Oligo. 
cheeta except the Lumbnciformia ERL 
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■MtSM Tin—iHiy. 

I THINK Dr Bather (Natum, May ^ p 301) 
and i may be using our words with unlike 
meanings, but he raises an im^tant point To 
use my own meanings we describe when we 
say what a thing is like we inter{sret when we 
account for it Both these processes imply classifica 
tion (1 e identification) both are necessary m 
science, one is not superior or mfenor to the other, 
but they are different In description we classify facts 
and objects accordmg to coexistences and resem 
blances Thus, when we term a man a mammalian 
vertebrate we say in effect that in him mammse and 
vertebrae co exist and that therein he resembles 
other animals Is not all systematic zoology and 
botany founded on this kind of classification a beauti 
tul example of which may be fourd m the address 
ut any letter sent by post addressed to a man with 
a certain name m a certain house in a certaui 
street and so on ^ On the other hand when w» inter 
pret vve explain we Imk cause with effect we formu 
late suppositions hypotheses theories we trace the 
connection between antecedents and consequents 
we try to understand Ihus we class together such 
unlike things is the fall of apples the rise of tides 
the swing of the pendulum and the motions of the 
planets by saying that they furnish instances of 
gravitation we account foi forth end mental facul 
ties by attributing their evolution to natunl selcc 
tion we identify the blacksmith s muscles mathe 
matical and golfing skill and acquired immunity 
against disc ise as results of functional activity From 
the nature of the case there is little or nothing of 
this sort of thing in system itic zoology and botany 

Description and interpretation are the warp and 
the woof of science The former must always pre 
cede the latter for we cannot account for things until 
wra know what thev are like Some sciences {eg 
mathematics and physics) are bistd on few facts 
Thus 411 the facts on which geometry is founded con 
sist of Its axioms and some of its dehnitions heces 
sirih therefore this science quickly passed in its 
evolution fr)m dr cripli n to interpretation and its 
students in their mental development quickly tread 
the same path Their main training is in interpreta 
tion They have little knowledge of facts but great 
skill m a particular department of thought Other 
sciences {eg zoolig) and botany) deal with an 
enormous number of facts ages must pass before 
they are at all adequately described and every student 
must spend years in acquiring them His main tram 
ing therefore must necessarily be in descnption 
He acquires a vast know ledge of facts and therefore 
since he knows what to look for becomes a trained 
observer A mathematician may be an excellent ob 
server but this skill does not necessarily flow from 
his specific training Indeed it is remarkable within 
what narrow limits his skill may avail him— just as 
training in a game (e g golf) may develop the 
student’s skill only in that particular game Simi 
larly though any zoologist or botanist may be a skit 
ful interpreter skill of this kind does not necessarily 
flow from his specific studies This is all that I 
meant by the statement to which Dr Bather takes 
exception 

Man is the educable animal but he is also the for 
gettmg animal The things he paiticularly tends to 
forget are facts The thmn he tends to retam are 
mental habits among which are dexterities in think 
ing and doing These dexterities learned slowly and 
with toil are even more slowly lost — as in the case 
of the mathematician and the i^cketer As a school 
bov I received some training m mathematics, to-dav 
the mathematical books in my library are nearly use 
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less to me home part of them is at my fingers ends , 
the rest 1 cannot understand As a medical student 
1 had to cram for exammations what seemed sn 
enormous number of facts about botany and zoology 
Almost all that is lost but I can recapture any of 
them by reference to my t ooks bvidtntly it is some- 
tmies better to teach j,uod mental habits than to 
impart mere knowledgi No attempt was made to 
account for the facts cm natural history to me (to train 
me m interpretation) but fortunately for my future 
pleasure and interest in life I h id antecedently read 
Darwin 1 doubt whether any of mv contemporaries 
were is lucky I do not know whether teachmg hss 
improved since my day I ut this 1 do know that 
while the facts of interpretative biology 11 e abundant, 
its hypotheses innumerable (more than two hundred 
explinitions of sex il me have been formulated) and 
Us controversies unending it has unlike physics for 
instance next I no established truth I know also 
that Its terminoligy is so loosi that it is iften used 
with no 1 e inings 01 with 1 1 ntradictory meanings, 
that its hostile sects ignore one another s evidence 
and that all sects unite in ignoring evidence derived 
from ither sciences 1 here is in f let no general use 
of cruel il testuig which is the only means by which 
jieople of divided opinions can reai^ a common plat 
form and hypotheses be examined in the light of all 
the cv id( ncc I know besides th it it is h irder to 
interest btol igists in the big question of biology or 
in any qiestiuns not purely sectarian than it is to 
interest anyone else 

This question of crucial testing is important 
Probibly it lies at the root of most of the troubles 
f mteqnctative biology Given crucial testing not 
nly would all thi relevant facts be brought into 
court and hypotheses be proved and if correct estab* 
hshed but also the necessity for a correct terminology 
would become cl ar Dr Bather will perhaps forgive 
me if I become tedious in stating elementary but 
n^lected truth 

Proof of i descriptive statement is lumished by 
the facts n which that state nent is founded Thus 
I l( est iblish the truth that man is a ma nmalian verte- 
brate It is only necessary to mdiciti the breasts and 
the backbone On the other hand an hypothesis can 
I be proved only by fresh unlike crucial facta- facts 
of such a nature that every alternative supposition is 
shown to be inconceivable as true When the hyj > 
thesis of itself and without adjustment for the pur 
pose gives us the rule and reison of a class of f^s 
not contemplated m its construction we have a 
criterion of its reality which has never yet been pro- 
duced in favour c f falsehood F r example if I lost 
coins and supposed that Maiv thi servant had stolen 
them T should be only guessing But if in addition 
I planted marked coins and found them m her poa- 
session I should have proved my case with a high 
degree of probability Outside biology all interpreta- 
tive science is founded on adequate crucial testmg — 
which implies an acceptance of the maxim that all 
relevant and venfi ihle farts no matter how collected 
(by direct observation expenmentallir statistically 
and so on) are equal before science Thus in effect 
Newton nd his successors said to themselvM If 
the theory of gravitation is true stones must fall at 
certain rates of acceleration tides must follow the 
moon pendulums must swing in certain times planets 
must trace certain orbits worlds must assume certain 
shapes " and so on until not only was the supposi- 
tion established (by disproving alternatives) but also 
a universe of diversified facts has been brought wlthm 
Its range Hence Its importance If to-day I said 
I to {ffiysicists Your termmologv is loose and your 
scientific methods four hundr^ years behind the 
times” what would happen? I thmk they would 
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take me katween finger and thumb and eat me like a 
■hrunp 

At least one great btolo^, Darwin, tried to 
test his supposition with Newtonian candour and 
thoroughness So far as 1 am able to judge, dis- 
belief m natural selection is now felt only by people 
who decline to submit their opposmg supposihons to 
a similar course of rigorous testing But, to judge 
from literature as a general rule, biologists seem to 
thmk that is in description the facts (or similar 
facts) on which an hypothesis is founded sufficiently 
prove the truth of it Hence m the lack of cnitiil 
tesUng the chaos of opinions Hence the rival 
doctrines and schools Hence the unending con- 
onversies Hence the ibsence of truth accepted 
by everyone Hence the pirticular value set by 
this sect or that on evidence collected in this 
way or that and the neglect of all other evidence 
Hence its inaccuracies undetected the perpetuation 
of a loose terminology Hence for example the two 
hundred explan itions of sex All these explanations 
must have been guesses or if one was fully tested 
and established biologists have not recognised it 
Biology IS happy in the possession of vast and diver 
sified irr lys of facts suitable for crucial testing Bio 
logists are unhappy in that they do not use them 
Their scientific methods are four hundred ye-irs 
behind those of physicists nnd I suppose four 
thousand years behind th^ of mithematicians 1 
thmk ill bnlogisls must igree to this if not as 
regards themselves jel as regirds the prejudiced 
adherents of rival sects Crucial testing is the very 
soul of interpretative science It is ihnt which guides 
and controls the scientific imagination But is 
rehgious enthusiasts politicians and some men of 
science demonstrate if vou hue not bc<n Ir-iined to 
use It and submit to it it is often nothing to you 

May I bv way of example give one inst^tnce of 
whit appears to me wasted oppo^nity? 1 choose a 
subject which does not seem to have gathered sec 
tanm odium It is not especially eisy as biological 
problems go I imagme every other problem now m 
dispute could be solved as simply if crucial testing 
were employed and its results icceptcd Judging 
from embryos some biologists have concluded 
that the individual in his development recapitu 
Istes the evolution of his race On the same 
or similar evidence other biologists have reached a 
contrary conclusion Both opinions ire mere guesses 
and usTO in this way the facts afford no opportunities 
for crucial testing But consider them from another 
aspect Consider tfie evolution of a structure— for 
example, an antler — In a line of tndividuils A B 

The first rudiments of the structure appear in A 
Ihc structure increases bv progressive varntions in 
B, C L M But cannot produce hts own 

variation without recapitulating that of A C cinnot 
achieve his development without recapitulating first 
A and then B M cannot develop without reproduang 
in turn every ancestor up to A To this point the 
deyrelopment must necessanly have been in accurate 
recapitulation of the life history of the race But 
now N vanes retrogressively— that is to say he omits 
some pirt of the development ind therefore of the 
evolution If N reverts to K I and M disappear 
from future editions of the life history which thus 
becomes maccurate O resumes the progression P 
interpolates a variation (eg the beginning of i tine) 
at the stage reached bv F introducing another in- 
accuracy So the evolution continues until m 7 the 
development recapitulating not only some of the 
original history but also many additions and sub- 
tractions presents onlv a vague inaccurate fore- 
shortened outline of the evolution— most vague as 
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repeated, and, therefore subjected to most alteration 

IlMn • ■ hHMry » ail am* I vat 

r^uniif iba aatara of lha Una dactatad 

Ihis history is not told in words, but in graphic 
signs in mimicry and like a wntten history, copied 
by a thousand hands and altered to suit the times it 
has become inaccurate 

To put the thmg in others words if the son copies 
with alterations the development of the parent if 
the parent copied the grandparent and so on up to 
the remotest incestor — the unicellular represented by 
the germ — how is it conceivable that development can 
be other than a recapitulation however inaccurate 
of evolution^ But inconceivability is not sure proof 
It miy result from the incapicity of the thinker 
Turn therefore to crucial testing for which facts 
ire now ivailahle If it be true that development is 
in iccurate and incomplete recapitulation embryos 
should present the ip^irinces however vigue of 
ancient incestral types This is exactly whit we find 
Consider 1 lutterfiy It beguis life in the egg where 
quiescent ind sheltered it develops in an environ 
ment verj unlike that in which the incestral proto 
types struggled for existence At this stage there 
fore recipilulation should he much iltered vague 
rapid foreshoi tened a mere scaffolding The cater 
pillir must fight ictivelv for existence in in enwron 
ment which probablv lesembles closely thit of its 
prototypes Probibly therefore the inimal itsilf 
1 losely resembles its prototypes It increases in bulk 
but otherwise chinges little Quiescent and shel 
tered i chry s ihs on the other hind liters rapidly ind 
enormously except in bulk In the butterfly develoj 
ment his ceised In mm sheltered ind quiet m the 
uterus there undergiing vist chinges but afterwards 
altering little sive in bulk development pursues the 
sime lines So ilso in every other type of multi- 
celluhr being Consider how sheltered is the develop- 
ment ind how rapid the rerapitul tlion in the seeds 
of plants and how smill relatively are the subse 
quent alteritions except in bulk 

If anyone can now think of deyrelopment is other 
than recipitulition he is eipible of in intellectual 
feat bevond my poyyers If I im right I have fur 
nishod evidence that it is possible to solve even the 
mwe difficult hiologicil problems by paying atten 
tion to the ordinirv rules of scientific ^ocedure If 
I im wrong biologists should like the physicists be 
ible to eat me like 1 shrimp 

Here is a significmt thing No mm of science 
not a biologist who knows the ficts and has reid 
what I have written will ever again be able to 
conceive of development is other than recapituli 
tion md often when he thinks of a seed an egg 
an embryo or i rhrvsalis he will wonder what seons 
ire being traversed within these imaring time 
machines — the resting stages ’ of the biologists 
But no biologist will be interested or will alter his 
antecedent opinions a hair s breadth He will merely 
be shocked at the impudence of one who is neither 
1 botanist nor a rnologist G Archdait Reid 

q Victoria Road Southsea S * 


The Great Sun-spot Group and Magnatie DisturtHUioat, 
May 8-31 

On Mav 8 there appeared on the sun’s eastern limb 
an equatorial sun s^t in a region which has been 
without disturbance for some considerable time It 
was an active spot which had separated by May la 
into two large spots The maximum area of the group 
was 165 in units i/^ooo of the sun’s visible disc 
and this was attained on May 14 The leader spot of 
the group was a composite sp^ containmg two umbre 
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Its mean helio^aphic c(M>rdmatcs on that date >»ere On May i6 D continued to be disturbed, particularly 
latitude +i'4“, longitude 6'4°. The following spot was between oh. and iih , with a range of 47', the more 

a large single spot, and its co-ordinates were latitude rapid oscillations taking place between 4h. and loli. 

o 2°, longitude 358-8°. The whole group extended o\er This is a repetition ar, to time of the storm of the 

12° in longitude and about 6° in latitude, so that a con. preceding^ day, though on a reduced scale. On H 

siderable area of the sun’s surface was disturbed. the activity was even gre.iter than on D, the range 

The mean heliographic latitude of the earth during being 3297 On V the spot nf light fell gradual^, 

the passage of the group across the sun was -28 . until on May ib bii 50111 it had passed off tlie 

Thircfore, not only was there a large active sun-spot paper. It came on again after about 12 minutes, 

on the sun, and with the penumbral character which and the magnet gr.iduallv rrsuined a normal position, 

frequently marks spots asscKiated with magnetic dis- The range wa ^loy The ch.aiactcr ot its trace was 

turbance, but also the earth was very fnvouiably a long wave with superposed oscilbstions. During 

situated with regard to it. Under such conditions a the storm the variations in \ were extremely and 

great magnetic storm is inevitable. unusually active. 

With regard to the registration of the movements Magnetic.illv, Mav 17 was comparatiselv, though 
of the needles during the series of magnetic disturb- not actuallv, a quiet day, and Mav 18 was even 

ances, we were greatly handicapped by the non-arrival quieter. Greater activits was resumed on May iq 

of our usual supplies of sensitive photogiaphic paper. 2oh., when the sun-spot, much reduced in disc-area. 

Even so, on the less sensitive paper wc weie obliged was approaching the western limb of the sun. Be- 

to use the records weie very remarkable As early as tween 23h. and 23h 46m there was a well-marked 

Mav II the D (declination) magnet was affected h\ pcak-Iike movement on D, with a range of 58'. H 
some small rapid oscillations from bh. 12m to 8h. 12m. was not so much disturbed as D. But on May 20 
The next day, M.tv 12, between 8h. and loh , D was 2311 5m, to Mav_ 21 oh 5m there was a movc- 

still more disturbed, while at 8h 12m H (horizontal ment on H of a simitar peaked character to that of 
foicc) showed .1 marked and rapid fall of 1467 D on the preceding dav. The range was 2i2y. V, 

A greater activity of disturbance began on May I3 too, was again aetive, range 173-/, between May iq 
w’ith a “sudden rommemement ’’ at i3h. 12m In 2ih. .and Mav 20 ^h. 30m. On May 20 i4h. 30m. 
D there was a rapid movement to east and west of there w.as resumed actiiilv on the magnets, with rapid 
extreme range 15°, and on \ (vertical force) an oscillations on D and H and an increase of force in 
increase, dccieasei and inpid recovery, range 26y, in both U .and V. The series of disturbances, con- 
about two minutes This phase is somewhat unusual stiluling a stoim of unusual duration, had not com- 
on V HctwiTu 2ih. 24m and 2ih. 36m. a rapid pictely subsided until May 21 2oh A. L Coriik. 
oscillation of 1 ) occurred, east, west, and east, range ‘sfonvhuist Collegi Obstrvalon, Mai 27 

28'. At the same lime V fell rapidly and suddenly 

333Y. recoieied for a few moments with a slight rise 

at 2ih 36m., and then fell so that the spot of light The ReparetkMi Act and Soientifio Receareh. 
was off 'th* recording drum .M 22h 12m. it rose 1’hoi Pakiinoion’s letter (N murf, Mai ■' 6 , p- 394) 
again rapidlv 2507, Just before midnight there were interested me, bcc.iusc some months ago l’ pointed out 
further active movements of D and of V. in Naii'RII how harmful anv restriction of the im- 

'Ihe setond and more intense phase of the storm pwtation of scientific apparatus would be to some 
commenced on May 14 i6h On D a series of oscilla- scientific lalioi atories, and how' unreasonable the 
tions occiitrcd of increasing speed and amplitude until claims of the English instrument-makers appeared to 
22h 22m , when there was a sharp e.astward move- me. However, no one else wrote in support of what 
ment of 4b'. At the same minute there commenced a I said and several makers wrote against it fthough 
verv rapid decrease of force in V of at least 4617. carefully refraining from answering mv criticisms), 
the spot of light passing off the paper on Mav 15 and I almost began to think that niv experience might 
oh 24111., the magnet .adhering to the arrests It did bo tinusunllv unfoi lunate and that other workers were 
not begin to give a record again until Mav 15 not affected, especi.allv .as Nitirf in certain leading 
qh 12m , when it had risen to its position before the articles supported the piotection of “key industries ” 
rapid fall. 'I he Gilhertian "Reparation " Act is of later date, but 

Meanwhile D was becoming more violonllv agitated instances of its working are supplied in the letters of 
until on Mav 15 oh. 4sm. the spot of light p.assed Prof Gardiner and Prof Partington 
off the drum in an eastward direction. This maiked Now there is not the slightest hope that the weak 
the commencement of the third, or most intense, influence of scientific workers will affeit the plans of 
phase of the storm, which last^ for about eight pr.actical politicians and Civil Service officials, 
hours. The movements of D were so rapid that the especially after the recent action of the Post Office 
paper used was not sensitive enough to register all when opposed bv much more powerful interests, 
their details At 5h. 24m. the spot of light had Nevertheless, I am surpi ised that none of the scientific 
reached the limits of record in the westward direc- societies has taken the action of ascertaining the feel- 
tion, so that the extreme range of D during the storm ing of Its members on this question. They could then 
was greater than 2° q'. It was not until yh. ,30m either repudiate the statements of the grumblers, of 
that the movements had decreased in intensity suffi- whom Prof. Partington may be reckonea one, or pub- 
clentlv to be clearly legible on the curves. The spot Hsh some manifesto which could be placed on record 
of light was then east, and it rose west with a scries as a protest against the policy of protecting scientific 
of rapid osrillatory movements between 8h. and iih., apparatus at the expense of science, 
when It attained a normal position. The mean range It is reported that the president of the Society of 
of these oscillations was 20'. Glass Technology, speaking on the restriction of im- 

With regard to H, the trace after May 14 22h. asm portation of glassware, considered that " electric lamp 
and during the maximum phase is completely lost hulbs should also have been included in the Bill,” and 
owing to the inferior sensitiveness of the twper.' The I agree, as that might have attracted more public 
record is resumed on May 15 yh. 30m. ^is agrees attention to the effects of the Bill, 
with D in giving the greater and greatest intensities J, S. Dunkbrlt. 

of the storm as occurring between May 14 aah, 2501. Zootogiral Laboratory, The University, 
and May 15 yh. 30m. Glasgow. 
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The Co«m<dog7 of Dante. 
By Dr. J. L. E. Dreyer. 


T he btudy of the cosmological ideas set forth bodies, kept in motion by the soul of each. Not- 

in Dante’s great poem is of considerable withstanding his great authority, however, this 

interest, not only because it helps us to under- system was rejected by the astronomers of Alex- 

stand many parts of the poem which otherwise andria, chiefly because it suffered from an incur- 

might appear obscure, but also because Dante able defect, that of assuming every planet to be 
IS a faithful interpreter of the opinions about the always at the same distance from the earth. That 

construction of the universe whi^ were prevalent this is not the case is clearly shown by the variable 

in his day. In this respect he is unique among brightness of the planets, most strikingly seen in 

po«ts. In the present article we shall trace the the case of Venus and Mars, 

origin and gradual development of the system of The increased number of apparent irregularities 
the world adopted by Dante, without entering on in the planetary motions revealed by steadily 

minute interpretations of particular passages. pursued observations led to the development of a 
The principal feature of this system is the system of the world which Anally became knotsn 

arrangement of the universe in a series of con- as the Ptolemaic system, because the last touches 

centric spheres with the earth in the centre (Fig. i). were put to it by Claudius Ptolemy in the second 

century A. D It assumed a planet to move on 
a circle, the epicycle, the centre of which 
moved on a larger circle, the eccentric, near 
the centre erf which the earth was situated. 
Additional refinements were added to account 
for observed minor irregularities. But all 
this, though very satisfactory to mathemati- 
cians, was not to the taste of many people, 
who could not accept all these circles as 
realities, but demanded some sort of a system 
of spheres, not necessarily concentric. To 
satisfy this demand it was suggested that 
we might for the epicycle substitute a small 
sphere, to the surface of which a planet was 
attached, while the sphere fitted in and 
moved between the surfaces of two concen- 
tric spheres, near the common centre of which 
the earth was placed. Ptolemy, who wrote 
a valuable text-book on astronomy (the 
'• Synlaxis,” generally known by the Arabic 
name ‘‘ Almagest ”), wrote also, for the 
weaker brethren, another, called “ The 
Second Book of Phenomena,” in which a 
complicated system of spheres is described. 
But this was never a success, and the Greek 
original is lost, so that the book was quite 
unknown to modern European readers until 
1907, when a German translation from an 
Axabic version was at last published. 



This IS a very old idea, originating in the most strik- 
ing of all celestial phenomena, the rotation of the 
heavens in twenty-four hours from east to west. 
Eudoxus (about 370 b.c.) was the first to design 
a complete system of concentric spheres, arrange 
so as to account for this rotation of the heavens 
as well as for the principal irregularities in the 
motions of sun, moon, and planets in the opposite 
direction. Though ^doxus was a great mathe- 
matician, his system of spheres could account only 
partially for the observed phenomena, probably 
because it was founded on an utterly insufficient 
number of observations of these phenomena. The 
system was much improved by Kalippus, and, 
what was of more importance, it was accepted by 
Aristotle. To him the spheres were not merely 
mathematical conceptions, but physically existing 
NO. 2692, VOL. 107] 


Among the Arabs we find an attempt to adopt 
material spheres in the cosmical system of the 
"Brethren of Purity," a semi-religious society 
which arose at Basra near the end of the tenth 
century. They taught that there are nine spheres 
of different thicknesses, fittii^ inside each other 
“like the skins of an onion," The ninth sphere 
is the prime mover, and turns in twenty-four 
hours. The eighth sphere is that to which the 
fixed stars are attached; it revolves in a very 
slightly longer period, lagging behind to the 
amount of one degree in a hundred years. This 
is supposed to account for the precession of the 
equinoxes. Saturn (the seventh sphere) lags more, 
and the motion b^mes slower as we descend 
through the spheres, . until we reach the first or 
slowest sphere, that of the moon, which takes 
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about tifty minutes more than twenty f«iur hours should be pcrbuidid of the truth of the doctrine 

to make a complete revolution In other words, | of eomentne spin res liesides, this readily lent 
all celestial motions tike plat in the seme dire itself to poetic tre itment which i lompheated set 
tion from e ist to west This is i eer\ old idt i of circles could ne\cr do 1 here is no true 

sever il times illuded to b\ 1*1 ito but the denial either in the Commieln or in the philosophical 

of the independent eestw ird mocement of the treatise the Cuiuimo of his having known the 
planets could not lomnicnd itself to an\ (ireek Syntixis ot Ptolcm\ 1 he chief source of his 

istronomer who le ihsed tint the plencts moced isi roiiomic il knowledge s the little textbook of 
in orbits considcriblv inclined to the direction eif Al I trgani which he fri(|ucntlv quotes, and from 

the dnlv rot itiein 1 his w is also the e ise emong which he e e isi n ilU hoiiows whole p essages 

the Arabs ind no prominent idvoe iti of i In the teinvivio he rcpcatedh mnkes use of 

sc stem of spheres ippcared imon*, them until the the writings of the gieit seholistie Albertus 

rise ol the Viistoteli in phile 

sopin III Spun in the twellll ^ 

ernture leciced the helirl in 

spheies \1 Helnigi (\lpetii 
gius) wrote i hoe k ein the sub 
]ce t, in whieh he ilso let ill 
the motions be fre>m e ist to 
cctsl Hut though he m ide 

some ittcmpt to u eceint foi 
the most conspicuous irrcgu 
liiities of the phnet ir\ 

motions his scstem is not to 

be eomp'ired with the Ptol 
imie scstem ts reg irds eom 
])I( te 1 ss I id It oeilel lie 
aeeeptcd onlc he people whe 
were eontenl merelc with the 
renigh outline of i scstem 
I irlv in the thirtee nth i e ii 
tuiv \rabi 111 becoks on pliilei 
sophy ind scicnee beg in to hi 
knocen north of the Pyrenees 
ind ilong with them c ime the 
writings of \ristotle trnns 
leted ling before from (ire el 
into \nbie 'end nocc from 
Artbit into 1 itin As \ris 
totlc, who verc soon cv is 
nexepted as in ml dhble guidr 
had adopted a scstem of 
spheres one outside the other 
it evas verc difhcult for his 
Christian admirers to do anc 
thing else During the cchole 
of the thirteenth eentuic there 
was a running hght between 
the adherents of ^nstolk 
(or Alpetragius) tnd those i <■«<•>• 

who realised tint no system 

of eoneentrie spheres e ould ecer iceount Magnus In eontiast ccith several Italian cwrilers 
for the observed phenomen i so completely I on astronomy eccn long after his time, who often 
as the Ptolemaic system of epicycles and I displiced great ignorance, Dante shows himself 
eccentrics did Be the ctar i-^oo the fight . well uquaiiUed with the general phenomena of 

was in France fairlv well decided in favour of the hcaccns Thus he describes correctly the 

the followers of Ptolemy But in Italy the stude appirent motions of the stars as seen from the 

of science had scarcely made anv progress I poles of the earth or from the equator, he often 

Ptolemy s great work (though translated into mdieetes the time ot year by mentioning the 
I atm as early as 117^ by Gherardo of Cremona) /odiit il sign occupied by the sun, he even gives 
was quite unknown and onlc an extremely a fairlc closelc rorrect value of the length of the 
elementary textbook be Al Pargani was used in 1 ctar 

the universities In the centre of th" universe is the earth whuh 

It was therefore natural enough that Dante is a sphere These two facts were not disputed 
NO 2692 VOL IO7I 
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by anybody Hell la a conical opening reaching 
to the centre of the earth, where the devil dwells 
at the apex of the cone (F ig 2) Among theologians 
this was generally acciptM as the proper place for 
him Even three hundred years later when the 
motion or non motion of the earth was the burn 
mg question of the day, the idea appeared very 
shocking to many that a body having the devil 
in the middle could be suppos^ to travel among 
the heavenly bodies, which were moved by angels 
Purgatory is a large conical hiU rising out of 
the vast ocean at a point diametricall) opposite 
to Jerusalem the navel of the dr) knd I he 
heavenly spheres ten in number surround the 
earth and they are repeatedly alluded to as being 
solid In each of the first seven spheres spirits 
though they have not their permanent abode 
there, appear to Dante in order to illustrate the 
gradually increasing glory which they have been 
found worthy to enjoy and to indicate their 
former earthly characters which had been chiefly 
influenced by one of the seven plinets The 
shadow of the earth reaches as far as the third 
sphere and the spirits seen in the spheres of the 
moon, Mercury and Venus have the lowest degree 
of bliss in the Fmpyreaii 

The tenth sphere tht I mpvrcan is the dwell 
ing of the Deity It is motionless because ill 
motion implies change and a desue for something 
better The ninth or crystalline sphere is the 
prune mover endowed with circular motion which 
expresses its praise of the Creator and by its 
almost incomprehensible speed it shows the desire 
of each part of it to be joined to the Fmpyrean 
The eighth sphere is that of the fixed stars it 
has a very slow eastward motion of its own of 
one degree in a hundred years (precession) and 
transmits the daily rotation received from the 
ninth sphere to the lower spheres Dante 
seems however to have been somewhat uncertain 
about the source of rotation in one plate in the 
Convivio ” (11 15) he attributes both rotation 

and precession to the eighth sphere though he 
immediately afterwards returns to his usual 
theory and in another place ( Convivio u 6) 
when sjieaking of Venus he says that whether 
the daily movement comes from some intelligence 
or from the onrush of the prime mover God 
knows for it appears to me presumptuous to 
decide But these passages seem only to indi 
cate some momentary hesitation between the con 
flirting statements of his sources In the same 
wav he is doubtful about the nature of the Milky 
Way whether it is composed of stars or of 
vapour He is partuularly disturbed by the dif 


j ference between the new translation of Aris 
I totle (by Ihomas Aquinas, from Greek) and the 
I old one (by Michael Scot, from Arabic), but he 
I inclines to the statement of the latter, that it is a 
multitude of stars 

Iht nine revolving spheres are moved by the 
three triads of angelic intelligences, the Seraphim 
as the highest in rank directing the ninth sphere 
while the angels govern the lowest sphere that 
of the moon The planets were supjxi&ed to move 
in the plane of the ecliptic There is no mention 
of the motion bung eccentric though Dante must 
have seen the irtount of the cccentnt circles 
given in A1 Fargani s book But these were in 
convenient things to believers in a system of 
sphtres ind were better ignored On the other 
hand there are several allusions to epicycles thus 
it IS said in a paragraph in the Convivio (ii 4) 
about \ enus tint on the circle of its sphere there 
IS a small sphere which astronomers call an epi 
cycle and though we say that there are ten 

I spheres this num&r does not comprise them all 
The last and lowest ot the ten sjiheres is that of 
the moon W hile the motion of Saturn is the svv ift 
est because this is most divine motion that of 
the moon IS (h( slowest ( Paradise iii 51) 11 1 
revolutions of all the nine spheres arc therefore 
from east to west as supjjoscd bv some of the 
j early Greek philosophers and bv all the Arabian 
. believers in spheres As to the nature of the 
moon and partirularlv of the surface markings 
Dante in the Convivio (11 14) adopts a 

theory due I > Averroes according to which the 
spots are taiised bv the raritv of some parts of 
the moon s body which do not reflect the sun s 
rays well But in the Paradiso (11 and xxii ) 
this IS objected to and the spots which Dante 
looking from above sees only on the side of the 
moon nearest the earth are said to be due to 
the light differing in vanous places under the 
influence of different angelic guides 
I From the highest heavens to the lowest depths 
of the earth we find in Dante a faithful guide to 
I the scientific ideas is well as to many popular 
prejudices of his time Though the theory of 
spheres was during his lifetime defeated in 
j France an Italian may well be pardoned for not 
I recognising this particularly when we remember 
that even 200 vears later two separate attempts 
were made in Italy to set up scientific theories 
of concentric spheres To the student of the 
history of science it is a never failing source of 

( pleasure to find medieval cosmology so beauti 
fullv illuminated in the writings of the great 
I lorcntine poet 


C lassical plant names like MitSiKij irtla or 
tpma irabica designed to indicate origin, 
do not always fulfil their object Phny’a specific 
■ . SnobucA.. ChiNMCpnlrbuiotuiotlwHioy fUTilaiaaio 
Mf nm o ihe H n ly of C It ««Md Plont* 
W I (f •« Mn««ini of NmiusI Hinory 
- No 3) Pp iT+MS 


The Natural History of Cultivated Plants’ 


* th «c al nf 
By fetboldli 
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reference to tntltum tnira hos decern annos ex 
India in Itaham invectum has not obviated debate 
as to the home and the identity of his plant 
Many notices of ancient crops connote only local 
cultivation 

Renaissance naturalists connected their culti 
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vuted plaatb with those mentioned by classical 
authors. In medieval “mysteries” a "maple” 
replaced auKofiopot. This tendency outlived the 
Knding of America. When the Peruv lan “ papas ” 
reached Artois from Rome, Clusius asked if here 
were apdxtiya. Nor did scholars always agree 
When the “sunflower” was first described in 15(18 
It was compared by Uodoens with the “ c oronary " 
Bellio, and by Cortuso w ith the “ aromatic ” 
l.aserpitium. 

The habit weakened .is knowledge im teased 
But the history of cultivated plants was left to 
scholarship until R. Brown, m 1818, made it a 
branch ol botanical geography. His “tompara- 
tive view ” of the esculent species leported by 
C. Smith and Lockhart during an expedition to 
the Zaire dealt with the Guinea coast as scholars 
had treated the- lands ot the Meditc rrarean 
littoral. \eccssity guided this action, fongo 
crops lie outside “letters.” Mphonse de 
Candolle, whom l.aufcr calls “the fathei 
of the science of liistoncal botany," ex- 
plained in 1855 that the chapter on cuUi 
vated plants m his “(Jc-ographic liotanKpie 
raisonneje " was partly inspiu'd by Brown. In the 
“Originc des plantcs cultni^s ” of 1885 the path 
Brown had opened up was .again followed 

The results secured in 185*5 Ijy Ixitanist with 
historical instincts induced Hehn to ascertain in 
1870 what scholarship guided hy natural history 
tastes can accomplish. The limitations of 
“letters” were tacitly admitted m 1804, when 
Schrader, in his revision of Hehn’s “ Kultur- 
pflanren unil Hausthiere m ihrem I’ehergang aus 
Asien," sought aid from an eminent botanist 
Thiselton-15ver has shown, when elucidating com- 
plex subjects like i*/4«cX<k rqs TSijs, that the 
successful student of cultivated plants should be 
both an accomplished botanist and a polished 
scholar. Collateration occasionally vields mosaic 
results; regarding Engler's notes on the “vine,” 
I.aufer remarks that “it is not Ijotany but his- 
torical research that is able to solve the problems 
connected with the history of our cultivated 
plants.” 

Hehn’s “ Kulturpflanzen ” discusses tin migr.i- 
tion of Asiatic crops to Greece and Italy. Laufer’s 
“ Sino-tranica ” presents Chinese evidence regard- 
ing ancient Iranian rural economv The two pur- 
poses induce differences in outlook and treat- 
ment. The method of Latifer deviates from that 
of Schrader and Englcr much as that of Brown 
departs from the methods of Gesner and Clusius 

Laufer employs history so effectively as almost 
to condone the acerbity of his criticism of others. 
He teaches us that sinologues enjoy advantages 
denied to classical scholars, since Chinese notices 
of useful plants lend themselves to historical treat 
ment more readily than Hebrew. Greek, or Latin 
allusions. The Chinese, Laufer concedes, have 
shown thought and common sense when trying 
likely exotic crops. Their long series of encyclo- 
ptedias. sometimes in several editions, afford ap- 
proximate dates for many plant-introductions. 
The culture and influence of China increased 
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gradually. If, like Rome, China suffered many 
invasions, she rarely succumbed to foes so de- 
structive as the \ andal or so malignant as the 
Turk. Her civilisation remained little affected; 
the introduction ot new plants never induced in 
China economic revolutions comparable with that 
experienced in Britain through the arrival of our 
staple root-crops. 

Problems connected with the history of Chinese 
cultivated plants present familiar difliculties. 
Chinese retords of intiixlin turns from Ir.ui began 
two thousand viars ago. I he emperor \Vu 
(140 87 i< I ) inslrui ted General Chang-Wien to 
fetch from Ferghana horses of the fnme^ Iranian 
breed 1‘ Hiding that these steeds throve on 
“ lucerne ” {Medteago vntina), Chang-kien carried 
home seed of this crop As the plant had been 
established in Greece four hundred years earlier, 
we have some assuraiue regarding the home of 
MijlliK)) irdo With And 

'Af>^<ii»Mii nutters aie dilfeitnt , “peach” and 
“apiiiociv” are Chiiiesv plants, and the Iranian 
gift of “alfalfa ” was but a payment on account. 
Later history affords instances equally instructive. 
The “Itngk.i minch” (-Ceylon jwpper) of 
Hindu husb.vndiv is the American “chillie” (Ca^- 
otiiiii friitesiciis), to English denizens in India 
tht American /’/ivtniis /leriii'innn is the “Cape 
giH>selK*rrv ” 

With "meduk” Ch.ing kien varried b.u k the 
“grape-vine” (Fttis vinifera) Mthough Han 
travellers notued Iranian addiction to wine-drink- 
ing, the arl of wine-making was not acquired 
until the biter T'.ing period. It was received from 
the Turks, who in Han days lived in Mongolia, 
where the vine does not grow ; when (hey invaded 
Turkestan the Turks learned the use of grapes 
and wine from their Iranian serfs 

Between the arrival of grape-growing (uo b.c.) 
.ind that of vv ine-inaklng (640 A n 1 China ob- 
tained main western crops Later Chinese 
naturalists, thinking backwards, state that, along 
with “alfalfa” and the "vine," Chang-kien 
brought from Iran chives, coriander, i ucumber, 
sesame, and other vegetables Some appear to 
credit to him the presence in China of any plant 
the name of which includes the attribute “hu.” 
Histonial research shows that while “hu ” usually 
implies western origin, il affords no absolute 
rrilerion; wen when a “hu” plant is really from 
the west, it need not be from Iran, The English 
misconception that our " potato ” originati^ in 
Virginia and was introduced bv Raleigh shows 
that the “process of retrospective thought” is 
not peculiar to China. Western misapprehension 
max exceed Oriental; our “potato” (.SToIamim 
fuhcrovttflijis not the “patata ” {Ipomoea Batatas) 

The period 200-400 a.o. saw the establishment 
of trade relations with Po-se in Nan Hai In 
A.D. 461 an embassy from Po-se in Tran reached 
Wei. After this event products of the southern 
Po-se were sometimes thought to be western ones, 
while Persian plants were ocrasionatlv regarded 
as Malayan. Europe has bad the same experi- 
ence. The navigators who first made American 
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landfalls believed they had reached India; those 
who stayed at home sometimes mistook West 
Indian for East Indian products. The "gallo- 
pavo” {Meleagris gallopavo) came to Europe in 
1541. Its hrench populai names — “dindon" and 
“dinde”- leave open the question of origin; the 
English popular name ‘‘ turkej -rock ” indicates a 
belief that the bird came from the East. The 
French do not, however, claim greater perspicacitv 
because of this; when “mai/e” {Zea Mays) first 
appeared they termed this cereal “bid* dc 
Turquie”; we. with fortuitous caution, used tht 
non-committal name "Indian corn 

One undoubted!} western introduction attributed 
to Chang-kien is " hw>an Ian ” {C arthamus tinc- 
torius). The biography of the general and the 
annals of the Han contain nothing to this effect, 
and this introduction cannot antedate Tsin times 
(200-400 A n.) This plant, which was unknown 
to classical writers, is the Arabic “kurlum”; its 
dried flowers, the Arabic “usfflr,” came to medieval 
Europe under the Italian trade-names “asfiore” 
and “salHore," our “safflower." The Chinese 
confused this product with “yu-kin,” our 
"saffron.” the dried stigmas of Crocus sathtis; 
the two were colloquial!} termed “hun hwa” 
(='red flower) One of the us»es of the dried 
flowers of "hwan Ian" provided the plant with 
the alternative name "ycn-ehi," and thus led to 
its confusion with an indigenous “yen-chi” 
{BascUa rubra), tinctorial in all its parts. Matters 
w'ere further c'omplicated by the existence of 
Mt. Yenchl and by the homophony of the Chinese 
name “yen-chi" (=cosmetic) with the Hiun-nu 
word “yen-chi ” ( = ro}al consort) It is scarce!} 
surprising that Chinese disquisitions on “yen- 
chi ” are more remarkable for their graceful style 
than for their historical accuracy. 

The natural historv of European economic 
products supplies problems equallv compli- 
cated. The Greeks gave aKopmovpny, th 
inflorescence of which is circinal, the alterna- 
tive name ^Xtorp^ioe because it flowers at 
the summer solstice. They distinguished two 
sorts of i)Xiorp 67 riny to fif'ya, found in dry situs- 
tions, and to /xtspov, confined to damp places 
No Greek text asserts that the blossoms of 
<rtiofrr(avpov o|)en only in briitht sunshine or follow* 
the sun from morn until eve. In spite of this 
some Latin authors regard Heliotropium as one 
of the “helioscopia," while others include it 
among the “solsequia.” The Aramaic equivalent 
of ifXtoTpoirutv is either “ somar yauma” (=day 
turning) or “ smar yauma " ( «- day -turned), 

so that in Syria the plant identified w'ith 


I that of the Greeks was one which the 
' Romans, at least, would have included among 
their “solsequia.” Arab naturalists identified 
' ".somar yauma" with the “tharanchul” of Anda- 
lusia. This Spanish " tornesol ” (Chroeophora 
tmctoria) was in 1554 identified by Amatus Lusi- 
Unus with ^XwTporiov to ficyo, in 1557 Clu^iu-> 
decided that it was iiXiorpoirtov to fjMtpoy. 

While our earliest records of Chroeophora Itm- 
torta thus happen to )>c Iberian, Languedoc is the 
only region in which the economic product of the 
plant was ever systematically exploited. The 
.Spanish name “tornesol" may ihciefore lie, as 
I we know the French name “tournesol” certainly 
IS, only a local variant of the Provencal word 
“tornesola." Tournefort tells us that what wc 
now know as Chroeophora Utnfona is the plant 
cv qua parntiir I'ournesol gallorum ( = litmus) as 
1 contrasted with "Tournesol luvtanorum ’’ 
(=cochineal). Pomet infoims us that of the three 
distinct kinds of “ Freni h tournesol ” known to 
commerce in the seventeenth century, only that 
termed “tournesol en drapeaii ” was prepared 
from this plant. The French term “tournesol," 
like the Chinese term “yen-chi," is therefore 
primarih the name of a commercial article collo- 
qiiiallv transferred to the plant which yields it 
I he ulenlific.ition of “tornesol” with ^AioT/iortoi , 
propounded by two distinguished scholar- 
naturalists, teaches us that scholarship may provi 
as imperfect an instrument in solving problems 
connected with the history of cultivated plants 
and products as Laufer has found botany to be 
Though both names are capable of conveving the 
same meaning, historical research shows that here 
“tournesol” involves a poetic comparison of the 
colour-change of an alterable dye with the hues of 
dawn and sunset, while liXioTfximov supplies a 
prosaic intimation as to the season of the vear at 
which a particular plant blossoms. 

The difficulties which beset the i ouscientious 
I study of European cultivated plants justilv the 
remark made by T Johnson in 1633 that “those 
' that vulgaris impose names upon plants have little 
either judgment or knowledge of them " If the 
I task of the historian of Chinese plants and pro- 
ducts be less troublesome, this should lend support 
I to the conclusion of I..aufer in igiq that “the 
Chinese were thinking, sensible and broad-minded 
people.” However this may be, economic botanists 
j of all nationalities will join to the penitence they 
feel for those shortcomings on their part which 
Laufer so unsparingly condemns a lively grati- 
tude for the fund of information supplied by him 
in "Sino-iranica.” 


Obituary. 

Prof. E. J. Mills, F.R.S. 


“rvR. EDMUND JAMES MILLS, formerly pro- 
•L/ feasor of technical chemistry in the West of [ 
Scotland Technical College, Glasgow, who died I 
on April ai, was born in London on December 8, 
1840. He received his early education at the ' 
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Grammar School, Cheltenham, and later at the 
Royal School of Mines, Ixindon. The chemical 
instruction for students at the School <4 Mines 
was in those days given at the Royal College of 
Chemistry in Oxford Street, and there Mills 
worked during the later 'fifties, having as a fellow 
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student Herbert Mtl cod, afterwards professor ol 
chemistry at the Coopers Hill College, with whom 
he formed a life-long friendship At that time the 
only institution granting degrees in pure science 
was London Lni\crsit), and Mills ulilisid his 
eduiation at the Sthool of Mines with the inten- 
tion ol proceeding to such a degree at a Uter 
period He obtained his Bachelor ol Science 
degree in 1863 Doctorate in 1865, his name 

appearing in the list of graduates at 1 date intci 
mutate between those of Prof Crum Brown in 
1863 and Sir W m lilden in 1871 In 1861 he 
went IS 1 1 assist int to Dr [ohn Stenhonsi hixing 
lilden as one of his colic igiies in that labor itorx 

In i8<)- Mills wis appointed om of the demon 
strators of ehemistix in Glasgow Unnersitx 
under Prof 1 homas Vnderson, his thief dutx 
being tht « ondiu t of tutori il clissts in conneition 
with the nil dii il i urrii iilum I his p irliciil ir diitx 
wss b> no mians tongcnnl to Mills ind his own 
perfect knowledge of his subject nude him some 
whit impstiint with the backwardness of the 
mijoiitx of hrstjtar medic il students with 
ad\ meed students howextr md in the IdKiritorx 
he w is a good teachci 

Anderson was then working 01 the products 
from tlu destructive distill ition of coil ind slide 
and when not engaged in teaching duties Mills 
assisted him in that work This brought him in 
contict with several people in (ilisgow notiblv 
John Voung and others who were intcicstcd in 
the oil 1 dusirv which ct that time w es ittracting 
consider iblc ittention in tht 1 inarkshire mtl 
I othi m districts I he friendships mide in tliest 
earh davs mi\ hive hid some influence in indui 
mg Mills to return to Glasgow, is he did it i 
latei date but in 180, he lesigntd his position is 
demonstrator it the iinivcrsitv and returned to 
London 

In 1870 Mr John Young founded the Young 
Liboratory ” m Anderson s College, Glasgow, a 
laborator) intended bv him to be asscKiatcd essen- 
tialh with technical chemistry The first super 
intendent of this laboratory w is W H Ptrkin 
sen (1870-71), followed b> G Bischof (iSyi-y-,) 
they were succeeded by MiUs in 187O 

About 1886 the “ Young 1 aboratory ' together 
with Anderson’s College was incorporated in the 
Glasgow and West of Scotland Tethmcal College 
and became the “ Young Chair of Technical 
Chemistry ’ This appointment Mills held until his 
resignation in 1891 

Papers recording Mills s nriginil work are pub 
lished in the prexeedings of the Royal Scxiieties 
of I ondon and Edinburgh, the Phtlo\ophua1 
Ma^faztne and the journMa of the Chemical 
Society and the Society of Chemical Industry in 
London They are numerous and of a yaried nature 
His first paper giyen to the Royal Society in 
i860 was on bromo and chloro phenyl, but his 
early work dealt more with questions on the 
general principles of chemistry and inorganic 
diemistry, such as isomerism dectric attraction, 
chemical mass, and chemical equivalents In the 
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Journal ol the. Chemical Societv he published 
papers on aniline dcnvitivcs and nitrotoluene, 
potcblc. waters, chemical repulsion, ind melting 
points 1 lom 1879-H. he published in four parts 

Researches on Chemical 1 quivilents. In 
vestigations on the Action of Oxides on Silts, 
ind in conjunction with Mr Louis Campbell about 
1879 Reseircbts on Dyeing At 1 later period, 
on the foundation of the Society of Chemical In- 
dustry, he gave to that society pipers on the 
quantitative estimation of oils and fats, viscosity 
dctcrmin itions ind the oxid ition ol inilitii In the 
Proceedings of the Royal Soi 11 tv ol 1 dmburgh 
he published rise irihcs on thermoehcmistrv 

In the four small works vvhiih he published 
Mills did not confine himscll to purely scientific 
subjects in addition to two books 1 ucl 
and Its Applii itions in lonjunition with 1 j 
Row in, ind Dcsliuctive Distill ilion fit wrote 
i volume of poems. My onlv Child published 
m ibqs ind Ihe Secret of Peti irth in 1904 

Xtter retiring from the prolcssoiship at the 
Glisgow ind \\ est of Scotlind Itehnieal College 
Mills re till IK d to I ondon where he ori upied him 
sell with V irious pursuits among them photo 
giaphv which 111 had pr u tised with i onsicli r iblc 
si ill from cirlv diys \ urtim deafness which 
oven imt him during later years tended to in 
ere ISC I reserve ol niinnet which Mills ilwavs 
possessed but hi lontinued until i short lime ago 
to attend the meetings ol thi various societies to 
vvhiih hi belongid ind w is to be found regu 
larlv once i vveel it the Yllienium Llub where 
he met his more pirtuular friends He had 1 
I good 1 novvlrdgt not onlv ot st ii niilic but dso ol 
general liter ilure and held some dislinit views 
on religious tiucstioiis these however hi never 
<hs< iisse d 

Mills w IS ekitecl i lillow of tlu Kiyal Societv 
ol I ondon III 1874 He became a fellow of the 
Chemical Societv in 1862 serving several times on 
the council ind as a vue president from 1912 to 
igi:; He was an origin il member of the Society 
of Chemical Industry and for a ptriexl president 
' of the Glasgow and West of Seothnd section of 
that societv He received the honorary degree of 
1 L D from the Lniversitv of (disgow 


Da Gfobce Pri DERICK Wrkht who died 
recently at the age of eighty-threc years from 
heart failure following influenza, was, from 1881 
to 1907, a professor in the Oberhn Theological 
Seminary, Ohio, and had been since 1884 the 
editor of a well-known theological publication 
Bibliotheca Sacra ” His most important work, 
however was done as a geologist, and his ‘ Ice 
Age in North America,” first published in 1889 
remains a standard work on the subject He 
wrote also on ‘The Glacial Boundarv m 
(Niio Indiana, and Kentuckv Man and 
the Glacial Period,” and “Greenland Ice- 
fields’ At the invitation of the late Tsar 
of Russia Dr W right ' isited Siberi i foi 
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a gtological study the fruits of whiih 
appeared in i^oa in a two-volume work entitled 
‘ Asiatic Rusan The relations of science and 
religion were also discussed by him in several of 
his publications 


We regret to announce the death, on May j 8, 
at sixty four >ear8 of age, of Mr R 1 Dennett, 
author of \t the Bark of the Black Man’s Mind, ' 
Nigerian Studies West African Categories, 
and othtr works 


Notei. 


OwiNC to the postponement of the sailing of the 
CtUxc on which he had booked hit passage from 
America Prof Einstein is unable to lecture at King s 
College London until Monday June 13 at 5 15 p m 
All the tickets which have been issued for June 9 will 
be avsilable for that date 

Sbvkkai changes have recently been made in th«- 
scientific staff of the Australian Museum Sydney 
Dr C Anderson who has been mineralogist since 
1901 succeeds the late Mr R Ethindgc jun ns 
director Mr A Musgrave fills the vacancy caused 
by the death of Mr W J Rninbow entomologist 
md Messrs J R Kinghorn and F le G Iroughton 
second-class assistants have bcin promoted to be hrst 
class assistants in charge of reptiles birds and 
nmphibinns aid mnnmals ind skeletons respectively 

Mr W I G JoPRO of the saentific staff of the 
Mnencan Geographical Society of New York and 
editor of its Research Senes left on May 21 on a six 
months leave of absence for a tnp to Europe on 
behalf of the society to study the present status and 
tendencies of geography in Europe and to establish 
closer relations with kindred workers and institutions 
During his tnp Mr Joerg expects to visit most of the 
universities where modem scientific geography is 
represented Communications to him may be ad 
dressed c/o Messrs Brown Shiplev ind Co 123 Pall 
Mall London S W i 

At the anniversari meeting of the Linnejn Society 
of London on May 24 the I innean gold medal of the 
society the highest award m its gift was presented 
to Dr Dukinheld H Scott and all who know the 
value and extent of liis service* to recent and fossil 
botany during the last forty years will agree that the 
award is thoroughly deserved, and some may be dis- 
posed to wonder why it was not bestowed earlier 
The medal was instituted in 1888 on the occasion of 
the centenary of the foundaUon of the soaety and is 
given in alternate years to a botanist and a zoologist 
who at the time of the award is not on the council 
Dr Scott s services as councillor secretary and presi 
dent of the society have been almost continuous so 
that the opportunities of making the gift have been 
very few until the present year 

The Mount Everest Expedition started from Dar 
jeelmg in two parties on May 18 ind 19 The staff 
of the expedition consists of Col Howard Bury the 
leader Mr H Rieburn Dr Kellas Mr G I Mal- 
lory and Mr G H Bullock Alpine climbers Mr 
A F Wollaston, surgeon and naturalist Dr A M 
Heron geologist and Major H T Morshead and 
Capt O Wheeler survey officers Col Bury's first 
dispatch to the Times contains particulars of the 
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organisation and start Major Morshead with two 
issistants md fifty likiIics left Darjeelmg in advance 
going by the leesta Valley to correct some of the 
Sikkim maps He was to rejoin the mam expedition 
m June i at Khamba Dzong *lhc piincipal transport 
of the expedition consists of 100 Chmese and Tibetan 
mules with drivers driwn from hill tribes and accus 
toned to long marches Forty Sherpa coolies mosth 
from villages south or south east of Everest accom 
pinv the expedition Several of them have been with 
Dr Kellis on high climb), and are trained m ice work 
Mr Wollaston is t iking two I epcha collectors and 
skmneis to assist in biological work I he expedition 
has a complete photr graphic quipment md cvtrv 
cimera can be used for telephotograph ic work Ar 
rangements have been made f r developing the plates 
and films on the spot Col Bury records with griti 
tude the help afforded hv thi Government of fndia the 
Indian railways and the O vernor of Bengal (lord 
Ronaldshay) 

The secretary of the Institution of Electric il Ln 
gineers informs us that in view of the continuance 
of the coal strike the Scottish Committee has reluc 
tintly decided to cancel the proposed summer meeting 
of the mstituiion 

liu lutumn meeung of the Iron and Steel Insti 
tule will he held by invitation of the Comit 4 des 
forges de France in Pans on Monday and Tuesday 
September 5 and 6 \t the conclusion of the meeting 
m Pans iltemalive visits have been ai ranged to works 
m Lorraine and in Normandy and a party of the 
members has been invited to visit the Creusot works 
of MM Schneider ind Co 

Ivvo notices of memorials to dist nguished men of 
saence appear m the Revue icienUfique of May 14 
I he fiist refers to the monument erected to the 
memory of Wurtz the chemist at Strasbourg which 
will be dedicated on July s next The other notice 
deals with the centemrv of Ampire s discoveries m 
electricity Flectncal engineers in France are taking 
steps to rt store the tomb of the celebrated phvoicist 
in the cemtierv of Montmartre 

Ihe annual meeting of the British Science Guild 
will be held at the fioldsmitbs Hall on Wednesday, 
June 8 at 3 p m I ord Montagu of Beaulieu presi- 
dent of the Guild will present the annual report and 
there will be addresses by the Very Rev William R 
Inge (Dean of St Paul s) on The Road to Ruin and 
the Way Out ’ and by Sir Richard A S Redmayne 
(chairman of the Imperial Mineral Resources Bureau) 
on The Importance of Research in Promoting the 
Development of the Mineral Industries ’ Tickets 
may be obtained from the Secretary British Science 
Guild 6 John Street Adelphi W C a 
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At the annual meeting of the Ro)al Society of 
Victoria held on March lo last the folloiving officers 
were elected —Prettdent Prof Fwirt Vue.Preu 
dents Mr F Wisowould and Prof I iby Hon 
Treasurer Mr W A TIartnell Hon I ibrartan 
Mr A S Kenyon Hon Secretarv Mr J A 
Kershaw Members of Coun tl Prof Oslornc Dr 

Summers Dr B'tldnm Mr Dunn Mr Richirdson 
and Mr Picken In the annual report it w is an 
nounccd that the scheme for giving short populir let 
hires on subjects of general interest would he con 
tinucd At the ordinsTy meeting which followed Sir 
Bildwin Spencer contributed a piper cntitkd Blood 
ind Shidc Divisions of Xustrali'in Trilies 
Ir IS announced that Mr Bndgimsn Secret iry for 
Mines has appointed m VdviMiry Cc nnuttee for the 
M« tnllifcrous Mining Industry if which Sir Cecil 
Lindsay Budd is ihnirinsn In addition to reprt 
sentatives of owners md of worlers in runes and 
quimes the following have also been appointed — 
Mr T Falcon Dr b H Hatch and Mr F Mer 
neks mining engineers Mr 1 \V Haibord netal 
lurgist Mr 1 L F Hall Prtf H 1 ouis and Dr 
J M Maclaren econo me geologists Mr J J 
Burton representing the iron and steel industry and 
Sir Kenneth W Ooadby representing medical science 
Mr b C Starluig of the Mines Depirtment will 
act as secretarv to the Committee 

flip I ondon 1 niversity College H ispilal 1 adics 
Association was founded twenty yeais ago to pro 
vide clothes for use in the wards and ilso for netes 
sitous patients on their convalescence or discharge 
from the hospital ' and to take up any other work 
in connection with the hospital which from time to 
time may commend itself to a general meeting of 
the association It has been remarkably successful 
There are now some eight hundred members besides 
the central London bodv there are ten local branches 
The latest development is the establishment of the 
infant welfare department I ike all othir London 
hospitals University College Hospital is in finanual 
difficulties In order to help the I adies \ssoci ition 
has arranged to hold a sale on Wednesday Tune 8 
from 1 1 30 a m to 7 p m at Someries House 
Regent s Park Her Highness Pniuess Helena Vic 
tona has graciously consented to open the sale The 
things offered for sile will be of a varied nature m 
eluding fruit and other farm and garden produce 
There will also be some special features such as an 
antique stall and a second hand book stall which may 
interest our readers 

On \pril 3 last the Governoi General of New 
Zealand I ord Jellicoe formally opened the Cawthron 
Institute in Nelson South Island The institution 
was founded under the terms of the will of the late 
Thomas Cawthion (Naturb, January i, 1920, p 442) 
to provide a place for teaching and carrying out 
scientific research relatmg to the mdustnes of Nelson 
and of the Dominion Lord Jell coe paid eloquent 
tribute to the great public generosity of the late Mr 
Cawthron, and then spoke of ^he importance of 
saenUfle research For an agricultural community u 
achieve success the ngrlcultunsts must to operate with 
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men of science The work undertiktn in the new 
institute will deal laigely with problems of agricul 
lure fruit growing etc ind should therefore exert 
great influtnee on tht prosperity of thi whole of the 
Dominion The Bishop tf Nelson who is chairman 
of the trustees also iddressed the gathering and 
made particular mention f the librirv of soentifie 
books belonging to the nstitutc which it was hoped 
when completed would be the best in Australasia 
Prof Easterfield director of the Cawthron Institute 
gave s biief outline of the ni nv lines of research now 
ottufying the attention of the stiff snl surveys 
experiments with feitiliscrs md cover n ops fire 
blight the deterioration of trout fruit pests and the 
utilisation if flax waste were among the problems 
mesit oned 

Thp Geographical Renew issued by the American 
Geographicil ‘society of New York upon the adop- 
tion of a programme of intensive research has m 
the present year ceised to become a monthly 
p. nodical m future it will be issued as a quarterly 
We lelome this ch tnge of font! as it gives an 
opportunity for more detailed papers on the subjects 
to which this yaluable publication is devoted In its 
new form it contains several important articles one 
of the more interesting being in elaborate essay 00 
The Evolution and Distribution of Race Culture 
and 1 anguage by Dr Griffith Taylor of the Uni 
versity of Sydney This article raises questions which 
it IS impossible to criticise in detail T^e luthor pro- 
poses to show that many current opinions with 
regard to the mixing of nations are not supported 
by ethnology On the problem of the half-caste he 
IS disposed to think that in many cases the ethnic 
deterioration is too slight to le important md that 
racial antipathy rather than racial degeneration is 
largely to blame for the troubles of the Eurasians 
As regards the Alpme Mongolian and most Amerind 
and Polynesian peoples the future seems to me to be 
most promising It is our diseases and our vices 
especially the use of alcohol which constitute the so 
called overpowering effect of the white civilisation ’ 
upon the uncivilised nations 

A PARAGRAPH in NaTURK of July 1 19*0 p 558 

riferred to a report of the Smithsonian Institution 
in which Mr C M Hoy made some comments on 
the extermination of Australia! native fauna We 
quoted some of Mr Hoy s remarks concluding with 
the words — There ire very fei/ game laws in Aus 
tralta ind no one gives any attention to the ones 
that are in order The Minister of Industry South 
Australia afterwards wrote through his secretary ob 
jectmg to Mr Hoy s statement and hui letter was 
published in Naturf of November 18 1920 p 377 
Mr Hoy in a communication dated from Sydney 
New South Wales on March 13 claims that his 
I original state, nient was correct and adds — Every 
where I went in South Austraha I found flagrant dis- 
regird of the Animals and Birds (Protection) Act not 
only in the out b ick areas ’ but within a few miles 
of Adelaide itself ’’ As Mr Hov s notes were 
origmally published by the Smithsonian Institution, 
and we iiijsrely quoted from them his letter was sub- 
mitted to the institution the acting secretary of which 
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now Informa u« under date May 7 (hat while Mr 
Hoy u collecting specimens in Australia for the 
Smithsonian Institution, he is in no sense an officer 
of the institution * A letter has therefore been sent 
bv the institution to the Minuter of Industry South 
Australia expressing regret that anything written by 
Mr Hoy should have led to misunderstanding and 
gratefully acknowledging th( kind assistance given 
Mr Hoy both by the authorities and private citizens 
in the various parts of Australia «hich he has 
Msited 

Sir HpRcutFS Ksad in his presidentiil address to 
the Society of Antiquaries (AnUq Journal vol 1 
pp 167-82 July iqai) walls himself of his -ip 
prosching freedom to deliver some home truths 

Ihe contents of a museum take i>r<cedonte of the 
building thst contains them Oisrcgird of this 
print ipU ind of the views of the museum ofliteis by 
two distinguished srchitects has made the Victoin 
ind Albert Museum and the northern annex to tlit 
British Museum deplorable and costly mistakes 
(Sir Hercules says this would not otcur in the cise 
of a Itboratory Well there is such \ building 
recenth erfcted to the plans of one of these architects 
in which the best light is given to passages ind the 
w indow s of the work rooms arc obscured by useh ss 
balustr tdes and overh inging arches ) Ihe Govern 
ment has illotted to I ondon I nivcrsity a site that 
will soon be required 1 v the expanding British 
Museum Congestion ma\ be in part relieved by 
lemoving objects from exhibition into store but this 
is onlv to postpone the inev table removal of either 
the museum collections or the national library to 
another site lastly the leceni trouble with Sexit 
land over 1 battered gravestone bads Sir Hercules to 
condemn the stringent embargo which sever il coun 
tnes hive laid on the export of all — even their most 
trivial— antiquities At any rite we shill all agree 
that for the British Isles if not for the British 
Empire the British Museum should be the centre 
where a complete representation of all products of 
Natl re and art c in be seen \\ e need instead of 
competition intelligent to operation between the 
vinous museums 

Thp mode in which the narrow mouthed lamprey 
{Gtotna ^tenosioma Ogilbv) ascends waterfalls is 
described bv Mr D \ Herbert in the Journal of the 
RovhI Society of Western Australia (vol vi part 1 
ipao) The animal can obtain hold only on a wtt 
surface and the cutUng off of the water by a hmd 
placed above the fish causes it at once to drop back 
into the pool Two excellent photographs are given 
of the toilsome tlimb 

In a second important paper on the structure of 
the Andes (Quart Journ Geol Soc vol Ixxvn p 1 
1930) Mr J A Douglas points out that the Alpine 
type of overfolding cannot be traced in the Andean 
C^illeras, and that the chain is due to vertical uplift 
lietween two ancient resistant masses which from 
tune to time have compressed a senes of transgressive 
deposits between them The author continues the fine 
senes of photographic plates that characterised his 
prevlout paper published in 1914 
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Dr C D Waixott secretary of die Smithsonian 
Institution has informed the Rev T R R Stebbing 
that since the appearance of Raymond’s memoir on 
the tnlobite he has reviewed hia own tnlobite sections 
and also cut a number of additional sections one of 
which fortunately cuts across the exopodite so as to 
show itb structure and the relabons of the fringe of 
filaments to the spiral arm Other sectlom, indicate 
that the ventral limb was formed of a coxopodite 
endopodite and exopodite, and, in addition, a short 
flat epipodite with numerous long strong filaments 
Dr Walcott has also succeeded in securing photo 
graphs of the cpipodites of Neolenus which illustrate 
the difference between them and the exopodite 

Vn intert sting paper bv Mr I eshe Scoll on Agri 
eultur 1 Coopcrition appeared in the April issue if 
the / orim^htly Reviev In the author s opinion the 
farming coiimunifv especiallv the ilass of s 11 ill 
firners exirts i considerable stabilising influenet in 
the nation uid it is therefore highly desual It th it 
this ilass should be miintainid hnrmirs h iv ta 
face fircign coinptlition and they have to stimul ilt 
hiinc demand the best way to do these two things 
IS tv cut diwn wilt revet possibk the expenses incurred 
in distribution and m the purchase c f feeding stuffs 
etc 1 irtory f irms ri ducc production costs hut 
they also ehminiti the small farmer for the fatUrv 
farm consists of 10 otio-'»o 000 acres farmed 1 v 1 
manager appointed bv some coinpiny Agncultui il 
c iperiton stems tc be the 01 Iv iclliod bv vvhih 
tronomic production cm be itl iintd iiid the small 
firmei pristrvtd at the simc lime A great dt il is 
dont by such ii opci ition in Denmark and there iic 
a few agriculturai societies doing good work in this 
country but there is x great need for union im ing 
these dillirent societies fhev are now being j lined 
up in the Agncultural Wholesale Socitiv and as sxn 
as (he farmeis pul implicit trust in their own sociitiis 
ind the societies plaie equal trust in the central bodv 
then the wholesale socit tv— provided that it is adi 
quatcly capitalised — will lie able to make practiiallv 
Its own terms in Ihe markets both of this countiy and 
of the world 

Ihb Douglas fir l\eudot'<ugt D iijt,la 11 the most 
valuable ci nifer in westirn Nuith Aim net is now 
planted ixtensivily bv foresters in tnis countrv as u 
produces a 1 irge v ilumt ot timber in a short period of 
years Until recenth this tree enjoved practical im 
munitv from both insict attack md fungus disease 
but this happy state no longer exists and it is neces 
sarv now to sound a w irnmg that unit ss preventive 
measures are taken greit disaster may befall plants 
tions of this species Such has happened in the case 
of the white pine Ptnus strobus an American tree 
that can no longer be commercially planted in Europe 
on account of its liability to succumb to the deadly 
fungus Pendermtum strobt The Douglas fir is 
becoming infested in the South of England with a 
woollv aphis Chermti Cooleyi whiih was first 
noticed in 1914 in the New Forest Its spread since 
then has bem alarmingh rapid, and isolated attacks 
were noticed last summer in PeeUesshu-e It is dis- 
tressing to hear also of a fungus which has been 
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dmnK considerable damage of late years to >oung 
plantations of Douglas fir in many parts of Srott ind 
This either kills the leading shoot a few inches below 
the tip or causes the death of the whole tree by 
attacking the outer tissues completely round the stem 
at a little distance above ground level In both cases 
there is a suddoi decrease in diameter in passing from 
the healthy to the diseased portion of the stein accom 
panted by much exudation of resin Ihis fungus is 
described as a new species Phomop^tc pseutlottugae 
by Dr Milcolm Wilson in the Transactions of the 
Royal Scottish ^rboricultural Society (vol xxxn 
part II pp 145-49 plates iv v ) published in Novem 
ber last bsrh recognition if the disease and burn 
mg of effected trees iri the nieisures rt commended 
for stimping out this pist whiih has been 1 noun to 
kill half the trees in a voung plant ition 

A LXNOTHY paper on The Perishing of Paper 
in Indian Libraries forms part vii sol iii , 
of the Journal of the Indian institute of Science 
The investigation ivas undertiken at the Institute of 
Science on behalf of the Government of India bv Mr 
J J Sudborough and Miss M M Mehta Perish 
ing IS defined as a bnttl ness which is so marked 
that folding the paper inie ir twice will cause it to 
break along the fold and it is observed in manv of 
the books in record officcii and libraries Ihe con 
elusions which the investigators have arrived at as 
the result of an examination of numerous libraries in 
India do not differ greatl} from the report of the 
Committee on the Deterioration of Paper in Europe 
published in the Journal of the Ro>al Society of Arts 
for 1898 (No 46) or from the report of a similar 
committee in America whith appeared as Report 
No. 89 Pub 1909, L S Department of Agricul 
ture Chemical perishing as distinct from the 
destruction caused bv micro organisms was inves 
tigated, and the conclusion arrived at is that the 
former tv pc of peiishing which is by far the com 
moner, is due to hydrolysis of the cellulose molecules 
of the paper and their later decomposition into simple 
substances rather than to a process of oxidation 1 be 
type of paper found lo be most resistant in India is 
a rag paper the fibres of whic.h have not been 
weakened in the process of manufacture Treatment 
which has been found to damage the fibre is pro 
longed digestion with alkaH, over-bleaihing non 
removal of the last trace of bleach by antuMor and 
imperfect washing that leaves traces of acid in the 
paper while rosin and filling material should not 
exceed a small fixed per(.entage It is recommended 
that all books and documents of permanent value 
should be removed to libraries in hill stations with 
temperate climates or placed in special buildings in 
which complete air control can be maintained 

Skvebal dwtincUve features are embodied in a new 
model radtoscopic couch by Messrs Newton and 
Wright, Ltd The tube 4 >ox winch is fitted with a 
holder to take a gas tube or Coolfidge tube, u covered 
by sheet-lead and mounted upon steel rails, free move- j 
ment being ensured by ball beariaga The difjiiragm 
18 of the rectangular type and*is operated by layer s j 
attached to a control arm, this latter projei^ hotv 1 
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zontally from the rubc 4 >ox, and ts supported by one of 
two metal uprights which bold the protective apron 
in position A further feature of interest is that tbeaa 
uprights allow the tube-carnage to be shifted longi- 
tudinally by the opt rater’s knees which should at 
times be found a great convenience Protective devices 
figure conspicuously m this new model 

Rkuabkable developments have taken place in the 
use of water power in many parts of the world during 
recent vears with which English engineers who have 
not time to consult foreign publications are unfamiliar, 
and in which English manufailurei s have taken but 
little interest *1116 possibilities of development in 
this country and in other parts of the Empire of the 
sources of water power are awakening an interest in 
the subject and the proposed issue by Messrs Henry 
Frowde and Hodder and Stoughton under the editor, 
ship of Prof S M Dixon of a quarterly Journal oj 
Hydtaultcs at an annual subscription of 318 6d , each 
number of which will be self-contained and will 
make available at a convenient form details ot 
the most recent developments of hydraulic engineer- 
ing should prove of interest and value to many en- 
gineers \ sufficient number of guaranteed subscribers 
IS required before the first issue 

Di Arsf Westcrfn has earned out some Rontgen 
spectrographic investigations of iron and steU in the 
University of Lund Sweden and presented his results 
at the May meeting of the Iron and Steel Institute 
He has venfied Hull s result that Iron at ordinary tem- 
peratures (a iron) has a cube centred cubic lattice struc- 
ture the of the unit cube being 3 87 A He finds 
that beta cen 800° and 830° C - that is, withm the 
so called iron range — the atoms are oriented m 
euctly the same wav as in a iron the edge of the 
unit cube being 3 93 \ If allotrophy is accepted as 
being the same as polymorphy for solid crystaDine 
bodies tins means that iron cannot be considered 
as a separate modification Oi the other hand, both 
in puie iron and m austenite ai 1000° C — that ts in 
the 7 ringe — the crystals have f ce ten lied cubic lat- 
tices the edge of the unit cube being 361 A Con- 
sequently this IS characteristic of 7 iron and a funda- 
mental crystallographic difference evists between a and 
7 iron In martensite the constituent of hardened 
carbon tool steel Dr Westgren has found that the iron 
IS in the a form Ihis is ilso the case in high-speed 
tool steel hardened at 1275'^ C The uivestigationa are 
being continued, and wiil be extended to mdude com- 
plex phases m steel and other alloys Spectrogfams of 
ccoientite show that ita crystal structure ui related to 
that of 7 iron a fact s^ich explains the mutual 
solubility of these phases 

Lists Nos 183 and 183 of the Cambridge and Paul 
Instrument Co , Ltd., give particulars respectively of 
the Cambridge mkrotomes and the Cambridge record- 
mg dmical thermometers The firm now manufac- 
tures three types of microtomes The universal 
microtome, on a circular cast-iron base of 250 mns. 
diameter, is constructed on similar principles to the 
Cambridge rocker,” bat has a wider range of appltca- 
tiim , It cuts sections of oooi to »035 mm m thidt- 
ness from objects up to ebout 18 bv 20 mm m dia- 
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meter embedded m paraffin or celloidin Since the 
object moves in a horizontal plane along the arc of 
a circle it has the advantage that the sections are 
flat The rocking microtome is similar in general 
construction to the instruments manufactured in 
previous years but with unprovements m details it 
will cut sections oooa to 0034 mm in thickness 
from paraffin embedded objects up to about is bv 
so mm in diameter The fieezing microtome has 
been specially designed for use m operation work 
Ihe thermometers which give contmuous automatic 
temperature records extending over a considerable 
penod are of the electrical resistance type and con 
sist essentially of a bulb contammg a coil of platinum 
wire jomed by connecting wires to a recorder The 
record consists of a senes of dots on the chart paper 
unpressed every minute or half mmute as is desired 
Two correspondents have forwarded further sug 
gesUons for picture hanguig wire m reply to the letter 
under that btle published m Natum of May 19 last 
Ihe first relates to the use of single strand enamelled 
phosfffior bronze wu^ of No 18 B VV G This has 


been found satufactory for pictures of moderate 
sveight The other meffiod similar to that descnbed 
m Nature of May 26 p 195 is to use ordinary copper 
bell wu-e 0055 m to oos m m diameter Pictures 
varymg in weight from i lb to 50 lb usmg two 
wires for the heavier pictures have been hung success 
fully wnth it fhe need tor straightenmg the wire 
carefully is en phasised ui both letters and the advis 
ability of avoiding sharp bends at the edges of hooks 
18 mentioned 

Messrs W Hefpxr and Sons Ltd Cambndge 
have m the press a work to be published in three 
parts entitled Dates and Date Cultivation in the 
Iraq by V H W Dowson of the Agricultural 
Directorate of Mesopotamia The three sections 
cominsinj, the work will deal respectively with the 
cultivation of Basra date palms and the marketmg of 
the fruit statistics and details of the expenments 
from which the average yield of date ga^ens per 
acre is adduced and the varieties of date pahi s 
found at Basra Part iii which will be illustrated 
IS promised for the coming autumn 


Our Astronomical Column 


Pons Winneckx s Coum — Mr W F Dennmg 1 
writes — On May a8 this comet was conspicuously 
visible in a field glass Ihe comet is at present I 
situated in the Milky Way amongst the stirs of 
Cvgnus and is moving to the south east at the rate 
of about 34* per day It is increasing in apparent 
bn^tness and may possibly come withm naked eye I 
vision at the middle of June fhe latest observations 
prove that the comet is farther from the earth than 
was expected and that at perihelion it will be about | 
3 000 000 miles outside the terrestrial orbit Per 
turbabons by Jupiter in 1918 have altered the cometary 
path and lengthened the period of revolution There I 
may be a meteor shower on the nights from June 37 
to 30 but the conditions are such that the display j 
may not be a very brilliant one Observabons should i 
be carefully made at the penod menboned and it is i 
fortunate that the evening sky will be free from moon 
li^t 

Specuutions on the Formation of Spiral 
Nebuub— M Alex Vdronnet contributes an article 
on this subject to the ComMss retidtu of the Pans 
Academy of Sciences for Apnl 18 Me examines 
the effect that would result from the impact of 
the two components of a binary system He shows 
that the energy produced by friction at their surfaces 
is the most important factor and that a mats equal 
to that of Jupiter might produce by impact with the 
sun a temporary increase M light amounting to twelve 
magnitudes Radiabon pressure would then expel 
the heated particles with high speeds and the revniu 
tionarv movement of the stars would give a spiral 
formation to the scattered particles The author seeks 
thus to explain the phenomena both of novas and 
of spiral nebulas He roncludes that the latter, would 
undergo a rajad evolutionary transformabon 0" the 
course of a few centuries) It would seem however 
that the larger spiral nebulas are on too grand a scale 
to be the product of the impact of a mere pair of stars 
TTie hypothesis is however worth considering in re 
labon to such nebulas as that nhich was revealed 
round Nova Persei bv the light of the outburst and 
Hubble’s variable nebula in Monooeros 
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M Vdronnet quotes the result:, obtd ned by Mr 
Van Maanen from photographs tiken at intervals of 
several years on tlte movements (,omg on in certain 
nebulse These showed an outward tendency agree 
ing nith M V ^rennets conclusions 
The nebula round Nova Pcrsei had evidently been 
present though unseen before the outburst and the 
suggestion h^ already been ma ie that it might be 
the product of 1 former impact ol the s. me t \ o 
bodies that caused the outburst of 1901 
The Companion os a Hercuus— In the course of 
a paper on Seven Spectroscopic Binaries (Astro 
phynenl Journal April) Mr R F Sanford annoumes 
that the fainter star of this well knov^n pair is a 
spectroscopic binary with a penod of <1 6 uiys only 
one spectrum being visible He further innounces 
that the radial veimty of the centre of gravity is 
-373 km /sec whereas that of the pnncipal star of 
the visual pair is -33 3 km /sec Mr Sanford con 
eludes from this that the visual pair is only an opti al 
one the components not being physically connected 
The ftfliowing considerabons however appear to ^ow 
that this conclusion is unwarranted — 

The chance of two unconnected stars of magnitudes 
3 5 5 S within s* of each other and having 

the same proper mobon of 3' per century in the 
same direcbon is so small as to be abscAutely neg 
ligible Moreover the assumption of jAiysicai con 
nection does qot involve an unreasonable value of the 
masses The spectroscopic parallax of component B 
IS 0018' and the angular separabon 47* or 360 astro- 
nomical units (if unforeshortened) a joint mass equal 
to that of the sun would give a relative velocity in a 
circular orbit of 1 84 km /sec The actual relabve 
velocity is 30 in the Ime of sight and 16 at right 
angles the position angle having altered by in 
eighty years The combined velocity is 5 as ^ving a 
joint mass of (5 a«/i 84)* or 8 14 times that of tee 
sun We know of many greater stdlar masses, for 
example in a paper 1^ Herr P Hflgder in Asfr 
N9ch No 5098 the masses of the components of 
It Hercuhs are calculated to be 743 and 384 In terms 
of the sun 
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Adminittration of 

T ORD HALDANE presided at a meeting of the I 
National Union of Scientific Workers held at I 
University College, London, on May 30, at which 1 
Prof. L. Balrstow gave an address on “The Adminis- 
tration of Scientific Work.” 

Lord Haldane said that the occasion was most in- 
terestmg to him, as he was presiding over a meeting 
of what bore a resemblance to a trade union. We 
were apt to forget that an organisation must have 
another purpose than merely the promotion of the . 
Interest of the individuals who belong to it. An 
organisation sometimes helped to keep standards 
hl^ and shield Uie right, and that was one 
of the dominant aims of the National Union of 
Scientific Workers. The problem of how science I 
and administration were to be related was a 
difficult one Scientific men were often impatient of 
administration and the Treasury, but though these 
Institutions hindered imaginative enterprise, he was 
not altogether sure the case was against them. Con- 
sidering the CNiienditure now afforded on scientific re- 
search, we had Utile cause to lament the present 
period. The highest science did not allow itself to be 
organised, but it did not follow that for this reason 
there was to be no limit placed on expenditure. 

Prof. Bairstow avowed as his ideal world one which 
was so administered ,as to ensure remuneration ade- 
quate for work, and thus secure in great abundance 
that desirable product, the work of the worker. Though 
most people would subscribe to that idea, it was the 
failure to work it out effectively that was responsible 
for most of our troubles We lived in an age of 
“braln-w'avcs,” of disproportionate rewards for acci- 
dental discoa-eries, and the union was strongly opposed 


Scientific Work. 

to such rewards. Scientific research was the founda- 
tion of progress ; stop it, and indushw would stagnate 
on the scientific side. Scientific ability should not be 
used up in applied research, which under existing con- 
ditions afford^ more opportunities to the young and 
ambitious scientific worker than research at a univer- 
sity. University workers were under the perpetual 
shadow of financial anxieties, and could not, therefore, 
give their best work to instruction and lesc.irch. The 
root of the problem was the resistance of the adminis- 
trator to Jhe idea of co-operation with the worker. 
Prof Bairstow illustrated this point by reference to the 
programme for aeroplane construction prescribed in 
iqiy for the following year. Sp^ifications for a num- 
ber of tapes of machine were laid down without refer- 
ence to I he assistance of the technical personnel of 
the \ir no.aid or of the aeronautical Industra, with the 
result that manufacturers were unable to accept con- 
tracts on the basis of the specifications The effect of 
this action was to denude the Department of its best 
technical men the moment the armistice was signed. 

In proposing a vote of thanks to Prof Bairstow, 
Sir Fr.ank Baines congratulated him on the modera- 
tion he had shown, though he was convinced that 
under his lescrve there was evidence of indignation 
.igainst the nosition in which the scientific worker was 
placed to-dav. 

Dr Gcoige Slentcr, in thanking Lord Haldane, ven- 
tured the opinion that only a short time would elapse 
before the whole nation would realise what scientific 
men realised alre.idt, the great value of the work he 
h.ad done as the head of two Government Depart- 
ments -work th.it was carried out in the true scientific 
spirit 


New Technical Applications 

O N May a6 Messrs. A. Johnsen and K. Rahbek, 
two Danish engineers, gave a most interesting 
demonstration to the Institution of Electrical En- 
gineers of new electrostatic microphones, telegraphic 
relays, etc , based on a little-known electrical pheno- 
menon. If a smooth plate of brass is placed on a 
smoothly polished slab of lithographic stone about 1 in. 
in thlcl^ss resting on a conductor, and a potential 
difference of 400 volts .is applied between the metal 
te and the conductor, a strong attraction will 
developed between the plate and the stone. Messrs. 
J<rfinsen and Rahbek demonstrated that the attrac- 
tion between a metal disc about a in. in diameter 
and the stone was greater than i kg., although the 
current flowing was only a few micr^mperes. Pro- 
vided the disc is In contact with the stone and the 
microscopic current is flowing, it lifts the stone as a 
magnet lifts its keeper. But when the current is 
broken the attractive force vanishes. The stone is a 
semi-conductor, but the voltage drop across die stone is 
verv small compared with the voltage drop due to the 
resistance of the film betsveen the brass plate and the 
stone. The force, therefore, Is due to electrostatic 
attraction, which for a plate condenser varies inversely 
as the square of the distance between the plates. 

This phenomenon has been utilised bv the authors in 
the development of apparatus whldi will prove of great 
value in electrotechnics. Lithographic stone, date, 
limestone, agate, flint, and manv other semi-conduc- 
tors can be used to show the electrostatic attraction. 
If the semi-conductor be rotating and a metal band 
slides on It, the friction between them will vary largely 
with the slightest variation of the iqjcroscofdc current 
between them. As very appreciable mediantcal forces 
are called into play, it is possible to utilise them in 
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of an Electrostatic Principle. 

technical applications In radio-telegraphy, for in- 
stance, it IS useful as a thermionic recorder, the cur- 
rent from the ordinary small valves being ampiv 
sufficient to operate it at a speed of several hundred 
words per minute provided that at least 100 volts be 
used for the valves. Excellent records obtained in 
Copenhagen were shown of the messages sent out 
from the Eiffel Tower. As the recorder is free from 
self-induction, there is no practical limit to the speed 
at which records can be taken. If the metal l^d 
be connected to a sound-producing diaphragm and 
telej^honic currents pass between it and the rotating 
semi^:onductor, an extraordinarily loud-speaking tele- 
phone can be obtained. Using the body of a violin 
as the diaphragm, it was shown that the sounds 
iModuced bv a vioUn played at a distance could be per- 
fectly reproduced In the lecture theatre. Ordinary 
speech also was excellently reproduced and could be 
heard .all over the loom. 

In connection with their inventions it Is interesting 
to recall that Edison’s first loud-speaking telephone 
depended for its action on electrostatic attraction. A 
[ chalk cylinder was rotated and a metallic spring 
I pressed against it, a current passing between them. 
Sir William Barrett described this Instrument to the 
Roval Dublin Society on January iq, 1880, and a sum- 
marv of his lecture was given in NATtnui (March 18. 
i88o, vol. xxl., p. 483). The electrostatic theory, how- 
, ever, was not then favoured. In iqo< Mr. Rollo Applc- 
( yard In a paper to the Physical So^ety described the 
adhesion which occurs between a metal plate and a di- 
! electric when a very minute current passes between 
than. Bleetriciant also have attributed to the effects 
of electrostatic attraction the alteration in the insula- 
tion resistance of paper condensers as the voltage varies. 
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Daltmi and Atomic S^rmbolSk 


I N an article in the 3 /onitettf Sewtitflqm Quitn* 
a 4 U Prof Maurice Detacn, stimulated by a pas 
aaM in “The Life and Work of Gerhardt by E 
Gftmaux severely criticises the attitude wbidi was 
taken i» by Benellus In Us celebrated Essai sur 
ta tbdorle des proportions chimiques (Pans 1819) 
toarards the work of Dalton llie chief ground of 
the cndcism is that In tUs work the ongioal of 
which appeared m Swedish m 1818 Beraelus 
descnbes nis well known system of chemical symbols 
without making any mention of the fact that Dalton 
had more than ten years previously mtroduced true 
atomic nrmbols and used them for the construction 
ot formuliB The passage m the Essai of Barselius 
reads as though he himsdf had been the first to con 
ceive this happy idea, and has thus given rise to the 
erroneous view entertained by some writers on the 
history of chemistry that Berzehus invented atomic 
qrmhdls whereas the credit is entirely due to Dalton 
Beraehus further ui the opimon of the author 
exaggwated the importance or the work of Wenzel 
anoKichter and minimised that of Dalton in con 


opcbon with the dlscoveir of the laws of cbemicai 
onnbination whereas in tact these laws were clearly 
enunciated only after Dalton s ideas about atoms 
bad become known Prof Delacrc propounds the 
thesis that there is only one chemical law of weighty 
and this he prenoses to call the law of the symbol 
regarding the laws of defimte and multi{dB proper 
tions as corollaries of this fundamental law 
There is here some confusion between experience 
and t^ory and we do not regard this suggMtlon as 
judicious It is of course true that Dalt^s atranlc 
theory has as neoessarv corollaries the laws of 
chemiud combination but the theory rests ultunately 
on the observations by which these laws were ettab 
iished and to these observations it is undeniable that 
Wenzel and Richter made mpoctant contributions 
In the matter of atomic symbols Dalton has, m thia 
country at least and m most of the historical works 
with which we are acquamted received full credit 
and It IS With surprise that we team that some writers 
still erroneously attrbute this important advance to 
Berzel us 


The Melbourne Meeting of the AustraUsum Asaocution * 


II 

Ahttfmets of PrestdentnU Addrtitas to SoctiOMt 
CECTION A (^AtUonoiM UathemaiM and 
Phyws ) — Prof H J niestley of the Umver 
sity of ^eensland m his presidential address traced 
the devuopment of the theory of relativity In dis 
cussuig the Emstein spectral hne effect he pointed 
out mat the usual treatment of the question 
involves the assumption that the tune period of 
the source is transmitted by the radiation to the 
observer He gave reasons tor making the altema 
tive assumptiea that the Einstein mterm dt is trans 
nutted by the radiation in which case the displace 
ment of spectral lines should arise from a change m 
the field m the cdiserTer not m that of the source 
To meet the poeeibie objection that the usual method 
of estaUishing the deviation of b^t in a gravitational 
Add appears to imply an undenyuig constant time- 
penod m the radiation Prof Pnes^ showed that 
the light path m a gravitauonal field could be found 
by a method which made no en>eal to pre relativity 
physics and implied therefore no assumption as to 
the constancy of the tune period 
Section B (Chsfiwtiy) — Prof N T M WWlsmore 
m dm course of his pmidential address referred to 
the indispensable work of British chemists dunng the 
wer statuig that in the manufacture of explorives 
and in dev sing counter measures against the 
enemy the chemist held the key to the position 
Chemists were needed to deal with poison gas to 
snpervise water supply for the manufacture and use 
of artificial fog in the Navy m the munition fac 
teriee and in numerous other sphmes In future 
wars cheimstiy would p^ an even greeter part and 
m the United States the Chemical Wmfare S^ce had 
been ornuused as an independent branch of tha Army 
Prof Wfllsmore then ind rated the immense amount of 
work done by die diemists m the explosives and otfwr 
factories la Great Britain 
Section C (Otology and Minetoton) — Recent 
Advances in our Knosriedge of New Zealand Gsof 
logy*' was the title of the presidmdal address 
deHvered by Prof W Noel Benson The geo- 

1 CootuitMd Iraa p a 
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I logical historv of New Zealand was divided 
I into three major periods the oldest closing about 
Carboniferous tunes the second in Lower Cretaccoua 
tunes, and the third at the end of the Pliocene period 
Comparative tables showing the classification of the 
strata in each period by many students of New Zea 
land geology illustrate the (indu'd evolution of the 
knoa ledge of New Zealand stratigraphy It has been 
customarv to consder the complex of gneisses and 
associated roeks m Fiordland as of Cambrian or 
pre Cambrian age but recent aork by venous inves 
tigators tends to show that this view is incorrect 
Praf Benson concludes that while some of the cmtal 
line complex mav be pre Ordovician the bulk of it is 
probably post Ordovician and some may be even of 
Mesozoic age These rocks have been mvaded by 
more or less gneisstc plutonic rocks during a penod of 
orogenv foMoared either immediately or at a later 
orogenic penod by massive plutonic intrusions To 
the second penod belong the Maitai (? Permian) 

I and the Hohonui (Tnas Jursssic) systems The 
relationship b et w een the Hokonui senes and the 
underlying Maitai senes was discussed at length and 
the conclusion resched that there is little evidence of 
a great unconformity though crust svarping probably 
occiured An interesting problem of New Zeafand 
geologi the orgpi f the Otagp schists was Mso 
discussed These rocks have been assigned to ages 
mnguig from prt C^mbruin to MesoiOK Prof 
Benson suggested that they occurred as a senes of 
sheet folds occasionally upturned and cruahed and 
composed for the most part of the metamorpMc etnii 
valents of Middle and Lower Tnaetic and Permian 
formations The varying views as to periods of 
rogeny and plutonic intrusion and the general ittrec 
tion of folding icere desenbed and a new interpretation 
of the facte sras suggested Following the Hokonui 
orogenic movements marine deposits were laid down 
commencing wldi Middle Cretaceous and extending 
Into Up|^ Pliocene beds The diverse vievrs of the 
relationship between these series were discussed and 
a complete Ubllogn^y of the literature was given 
It was pointed out that dunng the deposition of these 
manne beds onlv in Ot^ is there evidence of a 
per sis tent land surface The afllnities of tha fosrit 
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fauna> and floras ot New Zealand were then outlined 
and vartQus vieivs as to the existence of a land con- 
nection ^tween New Zealand. <\ntarctica, Australia, 
and Malaysia were reviewed rhe latter portion of 
the address dealt with igneous rocks from Cretaceous 
to itiore recent times and with the later orogenic 
movements ind resultant physiographic features In 
konclusion. Prof Henson appealra tor detailed inves- 
tigauuns in New Zeilund in all branches of geology 

Section D (Biology) —The president Prof A J 
Ewart, gave a sununary of the work done in botany 
and geology during the war period ind pointed out 
that large as it was these scitnces w«.r«, not stimu- 
lated by war activity, as chemistry and physics were 
With the increased produciiic activity now necessary 
to replace the waste of war botany ind geology 
would tesunie thoir original iinportmce is the 
primary sciences connected with producine activity 

Section L (Geography and hutorv) — Ccogra[ducal 
Problems of io-dav ind thi Status of Geography in 
Science was the subject of the presidentwl address 
delivered by Sir Douglas Mawson He referred to the 
geographical changes brought ibout bv the war The 
war had put a temporary brake on geognphic ex 
ploration end curta Ud th study of geogr iphy at the 
universities but it hid been i great stimulus to map- 
making Ihiee recent events eith of which marked 
a stage in the geographical development of Australia, 
were the completion of the transcontinental railway 
the first aerial link with Europe established by Sir 
Ross Smith, and the founding of an associate pro 
fessorship in geography at Sydney Umversitv It 
was gratifying to record the beginning of what might 
confloisntly be expected to be a more generil recogni 
tion of geography as i definite science subject in 
Australasian universities Such a movement would 
be greatly advanced by the existence of a vigorous 
geographical organisation in Australia There was an 
unrivalled field for geographical inquiry in the 
Commonwealth ind under the stimulus of modern 
movement greit things were to be expected Even 
the coast line c f Austrilii wis a« vet only partly 
charted Now that the Commonwealth hid instituted 
Its own Navy it had need also of organising in 
eflicient hydrt^raphic service to cope with this under- 
taking In this a beginning had ilready been made 
but to do justice to the Melanesian dependencies as 
well an extensive and well founded organisation was 
needed Fields for general exploration included parts of 
central and north-western Australia Papua and those 
temtones for which Australia held mandates Good 
gtographiral reseorih could also be undertaken any 
whwe in Australia if investigators selected a defimte 
area and. worked it out in complete geographical 
detul 

Section r (Ethnology and 4 nthTopology) — Anthro 
potogv and the Government of Subject Races wis 
the title of the presidential address delivered by Mr 
Jushce Murray I leutenant Governor of Papus He 
pointed out that there were two methods of govemuig 
native races (i) to abolish all native custome and 
laetihitlons and introduce European substitutes 
or (3) to use IS an instrument of good govern 
ment such customs as appeared to be useful, or 
even harmless Anthropology was of service only 
with the latter the indirect’' method iavoured 1 ^ 
the British Among savage races the different depart- 
ments of thought and action were not clearly distin 
guished, as with us, and this must be borne In mind 
whefi dealing with them Anthrepidogiy had eo fhr 
not played an important part In administration In 
the future however it was likely 'to become of the 
gwialtssii help etdier theough th» aypotatmeal- of 
•peckUats or by encourogmg the study among Govem- 
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ment officers. The capaaty of tbmking black, 
or brown ’ required more sympathy and insist 
than the average man possesaed but it was 
very necessary, for there was always danger 
that natives would misconstrue some policy Iha 
best remedy was the study of anthropology 
It was partly to encoi rage thu study among 
officers, and partly to assist the Government more 
directly, that arrangements were being made for the 
.mpomtment of an ofhoer ts Goiernment Antlvopo- 
logist 

Action G (Soital and Statistical Science) —Mr 
G H Knibbs, Commonwealth Statistician, selected 
as the subject of his presidential address World and 
Empire Development Mr Knibbs pointed out that 
the huge destruction of material wealth and the world 
wide dislocation of eionomic relations had accentuated 
the importance of obtaining systematised statistics 
Ihis was recognised in the endeavour to establish a 
stabstical branch for the League of Nations, at well 
as the Internabonal Insbtute of Statistics at The 
Hague and the International Institute of Agriculture 
at Rome Ihe rate of growth m the population of 
the white races which him characterised the last cen. 
tury was about i per cent per annum so that the 
population doubled itself in slightly under seventy 
years Such 1 rate could not jiossibly conbnue, be- 
lause of the limitations of food and water-supply 
Vantus maunils especially aluminium were also 
being used up at a rate which was increasing more 
rapidlv even thin the population Statesmen must 
perforce take account in the widest possible way of 
the rates cf development and of exhaustion of sup 
plies Ihc BriMsh Empire Irade Commission which 
visited \u 5 trahi in iqij realised that British business 
interests necessitated Imperiil statistics and it 
recommended a conference of the statisticians of tlM 
Empire The conference recommended the establish- 
ment of a British Empire Bureau of Statistics, incor- 
porated by Roval charter, the Prune Minister of the 
United Kingdom to be president in bis capaaty as 
ex offleno president of the Impel lal Conference 
The general urn was to facilitate ihe analysis of the 
drift of the jiast and to forecast the future positioa 
of the Empire The falling ol! of productive effi- 
ciency in Australia was an ominous fact for a young 
nation |X>sses&ed of a valuable heritage ind n^tng 
population for its deielopment 

Action H (tngineeTing and Architecture) — In his 
ju-esidential address on The Present System of 
Education of Fnguieers and Architects ’ Mr M E 
Kernot found grave faults in. the education and tram- 
ing of men who were entering the jjrofession Experi- 
ence with men who commenc^ at practical work and 
got into a groove often showed how much they might 
have done had they had the advantage of university 
trauiing With the system of articles results were also 
very variable pupils who had completed their training 
in this wav frequently showed themselves incapable of 
any design or construction work The best nope for 
improvement in professional education lay in assur- 
ing university training to those fitted for it En- 
guieers rei iHfniscd too that the comnuinitv would be 
better served if more were mide of the workman’s 
brains and less of his musde The rough-and ready 
estimating now in vogue should give place to sacntific 
calculation 

Section I (Sanitary Science and Jfygume) —Taking 
as the subject of his presidential address Accuracy 
in Mediate," Dr J H L Cumpaton stated that 
tsvo things ware urgently necessary (i) the educa.- 
tieit of die pubUct to a proper conception of the 
^ ' ethow iQ medical diagnosta 

(3) the provision sritfain 
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practicable access of all medical practitioners, of 
the equipment necessary for the employment of 
these methods Some form of conmum service must 
be provided so that each practitioner could have 
access either to the necessary instruments or apparatus 
or to some specialist who had the necessary know 
ledge and equipment In the metropolitan areas such 
service was already largely provided by hospitals 
speciahsU and laboratom, but the provincial and 
country towns were at a disadvantage The preven 
Uon of disease should be the first atm of medical 
science The technical apparatus required for the 
apphcation of many of the laws of public health was 
not unduly extensive and could be made to serve large 
populations There were enough triined medical men 
to make q commencement and laboratories to serve 
all public health purposes should be forthwith estab- 
hsh^ at all the principal country centres 

Section J (Mental hetenee and Edueatton ) — The 
Need for tin Scientific Study of Education was the 
subject of Prof A Mackie s presidential address He 
urged the need for a survey of the mental character 
of the school population for the effective practice of 
teaching and organisation pointing out that the tests 
of general and scholastic intelligence devised by 
standard authorities must be re standardised before 
they can be usefully employed for Australian children 
The question of scho 1 examinations also stood in 
need of scientific investigation The study of the 
errors made by pup U in the various branches of 
school work might ^ expected to throw much light 
on the curative and preventive measures that should 
be adopted 

Section K (Agriculture) That education should be 
general rather than special up to the age of fifteen 
was the plea of Prof A J Perkms m his presidential 
address entitled Agricultural Education The bulk 
of those following agricultural pursuits were in the 
mam home trained and the need for any other form 
of training^was to some extent forced into the back 
ground ^e State would do well to maintain agri 
cultural colleges as half way houses between the town 
and the country Practical triining in farming was 
of importance in conjunction with uieoretiral instruc 
tion and the establishment of university tra ning and 
chairs of agriculture must be backed up by the selec- 
tion of adequate scientific sUffs Every effort should 
be made to overcome the effects of isolation of those 
engaged in agricultural pursuits An extension of the 
agricultural bureau wstem of South Australia was 
advocated under which agnculturists were grouped 
mto local branches where local interests were dis- 
cussed and arrangements made for visits of experts 
and experimental work 

Section L (Veterinary Science) —The president 
Prof H A Woodruff delivered an address on The 
Development of the Present Conception of Im 
munity 

At a joint discussion (Sections A and B) on The 
A^ications of Physreal and Chemical Science in tte 
Croat War Mr A E Leighton (Director of the 
Commonwealth Arsenal) gave a brief sketch of two 
war activities on the part of applied chemistry and 
the particular significance they held for Australia 
These were the important factors of cordite and high 
explosive It must be remembered said Mr Lei^ 
ton ttot Australia was not in a fortunate position as 
a manufacturing country and her provision against 
attadc must take the form of finldied munitions 
Unto the Industries of Australia were in a position to 
wwttotoiw a flow of munitions commensurate vnm 
f^lrements they must adhere to the pollw of hn- 
porting and holding stocks Australia had inimitable 
quantities of Iron ore but what the munition worker 
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wanted was steel rolled to a oertam shape He wanted 
caustic soda and chlorine The tariff and recent 
l^islation had given promises that the Ministry in 
tended to encourage supply But to become a manu 
focturing tommunity was a slow and costly process 
Protection should be scientific in the sense that in 
protecting the industry the pei^e should also be pro- 
tected from rule of thumb methods The number of 
chemists and engineers should be increased, for with 
out them the illimitable resources of the country 
could not be treated 

Dr A C D Rivett parUcularly directed attention 
to the lesson ilready learned by Germany and Eng 
land that the possession of flourishing chemical in 
dustries was not merely a means to material prosperity 
in times of peace but also absolutelv essential as an 
instrument of warfare Men 111 Australia had to 
realise that to build up the chemical manufactures f 
Japan or Amenca or any other country nd to neg 
lect their own was precisely the same as building up 
other nrmies 'ind navies u hile forming none of the r 
own Dr K v tt rged the adoption of the foUosytng 
motioi — rh t these sections of the Australasian 
Assoc ation for the Advancement of Science recog 
nising the vist importance of chemical science in 
modern ivarfirc recommend that the general council 
urge upon the Federal Ministry the necessity for fos 
tenng hemical industries in ^ustrslia under such 
conditions is will ensure the maximum readiness for 
the product on of munitions ot wsr in case of need 
The mot on was seconded by P of Orme Masson and 
agreed to unanimously 

Prof T H I iby read a paper on Fhe Organisa 
tion of Science in Australia Prof Laby pomted 
out that although during the uar period science had 
been applied most successfully to assist in the ex 
ploitation of Nature s resources for our material 
benefit a greater achievement would be to instil into 
the national nind the high ideals which have actuated 
so many men of science This would be assisted by 
a re-organ isation of science such as had been under 
taken by Great Britain the United States and Japan 
The lack of any single Australian scientific societv 
wss also commented on the politics! control exercised 
over the Commonwealth Institute of Science and 
Industry was criticised and the position of the mathe 
maticsl and physical sciences in Australia sras indi 
cated as illustrative of the need for organisation In 
conclusion the author urged the formation of an Aus 
traltan scientific soaetv representative of all research 
workers in science in Australia which would be able 
to act in an adviMiry capacity to the Commonweal^ 
Government upon scientific matters This plea has 
now been answered to a large extent by the formation 
of the National Research Council referred to last 
week 

Numerous papers were read to the various sections 
and a numter of joint discussions on probimis 
common to more than one section were held 
Fspecialty is the association to be congratulated on 
the formation of a National Research Council which 
should prove a real asset for the advancement of 
science in Australia 


Umvenity and Educational Intelligence 

Bristol — Sir Isamband Owen vice chancellor of 
the University is to retire at the end of the present 
session having readied the age limit of seventy years 
prescribed bv the rules of the TVeasury with regsra to 
superannuation 

Lomdon —Dr R R GatM has been smpdnted to 
the University chair of botany tenable at King’s CoU 
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lege m succession to Prof \V B Bottomley He was 
appointed University reader in botany at that college 
in 1919 and has since that date been in charge of the 
department in the absence of Prof Bottomley 

Mr D M S Watson has been appointed as from 
August I next to the Jodrell chair of /oology and 
comparative anatonw at University College m succes 
Sion to Dr I P Hill nosi professor of embryology 
Since 1913 Mr Watson has been lecturer in vertebrate 
palseontology at that college He has also lectured in 
the Univerwties of Munich Cape Town Sydney Cali 
forma Michigan and Chicago 

Mr H G Jackson has been appointed as from 
August r next to the University readership in zoology 
tenable at Birkbcck College In iqia Mr Jackson 
was appointed research assistant to Prof Herdman 
at the University of I iverpool and since iqi’j has 
been lecturer ui zoologv at the University of Bir 
mingham 

Dr William Wilson has been appointed as from 
September i next to th Univers ty chair of phvsics 
tenable at Bedford College Snie tom Dr Wilson 
has been senior lecturer in physics at K ng s College 
and in igao be received the title of reader in 

**fhe following doctorates haye been conferred — 
D Sc tn Botany Mr F G Gregory an internal 
student of the Imperial College — Royal College of 
Silence for a thesis entitled The Increase in Area 
of leaves and I eaf surface of CHCumu sattvus 
D S in Chemutrv Mr H A aroslav an internal 
student of Universilv College for a thesis enbtled 

The Electro affinity of Aluminium D Sc in 
7 oloffy Mr I T Hogben an external student for 
a thesis entitled Studies on Synapsis D Sc (En 
eiiieennf) Mr F F Rowett an external student 
fw a thesis entitled The Resistance to the Flow of 
Oils through Rubber and Steel Pipes and other 
papers 

Mr I H Dudley Buxton has been elected 
to an Albert Kahn travelling fellowship for the 
vear iqai-aa These fellowships which are no» 
of the val le of looof each were founded in tqio by 
Mr Albert Kahn of Pans to enable the fellows to 
travel for at least one year In foreign countries so 
that bv the study and companson of nat onal manners 
and customs and of political social religious and 
economic mstitutions they may become better quali 
fied to Instruct and educate the r fellow countrymen 


Dr A G Gibson lecturer in morl 1 1 anatomy in 
the University of Oxford is to deliver the Schorstein 
memorial lecture at 4 o clock on Friday June a at 
the London Hospital Medical College The subject 
mil be Chronic Inflammatorv Diseases of the 
Spleen 

Thb summer meetmg of the Association of Saence 
Teachers will be held at Cambridge on Saturdav 
July q There will be a short business meeting in 
the momuig at Girton College (bv kind permission 
of the Mistress of Girton) where members will have 
lunch In the afternoon Dr F W Aston will give 
a lecture on Atoms and Isotopes ’’ 


Two research scholarships of the annual value 
resp^vely of tool and jrsl are being offered by the 
Huddersfield Technual Cmlege the object being the 
encouragement of research upon problems connected 
with the coal tar mdustiy in Great Britain Further 
information can be obtained from Dr*' H H Hodg 
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son Colour Chenihln Depirtment lechnical Col 
lege Huddersfield 

Two lecture!, entitled The History of Map 
making md Maps of the Principal V images of the 
Sixteenth Century are 1 mg delivered at 7 p m on 
Mmidays at Btrkbeck Collet,e (University of London) 
the first on Mondiy last and the second on June 6 by 
Mr W H Barker In connection with these lectures 
there is being held an exhibitiu 1 of maps charts and 
globes illustriting the historv of map making and geo 
graphical discovery Admiss i to the lectuies is tree 
witnout ticket 

Rksbarcm scholarships in agricultural and veterinary 
science (not more than fiye in number) each of the 
annuil value of aool and tenable for two years are 
bemg offered by the Ministry of Agriculture and 
hishenes The agricultural srholarships are open to 
graduates with honours in science of a British um 
versity The veterinary scholarships are open to 
students who have secured the diploma of the Royal 
College of Veterinary Surge mis Nominations on the 
jrescribed form must reach the SecretaiT Ministry 
f Agriculture and Fisheries 4 Whitehall Place 
S W I by at latest July 15 next 

The University of the West at Bristol of which 
Lord Haldane is the Chancellor, has issued a striking 
illustrated appeal for the sum of 1 000 oooJ for en 
lowments and maintenance The appeal takes the 
form of i series of thirty delightfully executed and 
printed folio drawings not only of existing buildings 
lonnected with the University in Bnstol and in its 
n ighbourhood but also of buildings m the course of 
erect on on an a Imirabte and unencumbered site of 
iji acres near the centre of the city which are due 
ta the munihccnc of the late Mr H O Wills and 
his sons Messrs C A and H H Wills The apjieal 
IS accompanied by a sheet of three remarkable car 
toons by Mr I outs Raemaekers illustrating the need 
for the more cimplete education of the youth of the 
nation both men and women w ho did it such 
sole idid service in the eventful years 1914-18 
Under the cartoons are resjiectivelv the remarkable, 
lut true words Genius is not drawn from any ex 
elusive class or caste but from the cradles of the 
nation no longer can we afford to w iste the develop 
nient of ability if wc are to maintain leadership ' 
It IS the universities which train it is m them tnat 
the fullness of knowledge dwells They lotdt for 
ward to an era of research experiment discovery 
nvention and intellectual progress that shall tur 
oass even the record of the century that is past ’ 
Not only are efficient buildings and equipment essen- 
tial but even more so are opportunities of free de 
velopment unhampered by bureaucratic regulations, 
and of adequate maintenance for teachers and their 
satisfactory superannuation whilst the provision of 
numaxMJs maintenance scholarships is a necessity if 
the able children of the working commumty are to 
enjoy the advantage of a university education No 
difficulty should be found in raismg the funds neces 
sary to ensure adequate support for the universities 
now so urgently appealing for funds in various parts 
of the country if only the wealthy members of society 
and the various local authorities within their respec 
tive areas would realise their reqionsibthties There 
has ansen a great demand of late throughout Bng 
land for the more complete provision of conUnued and 
higher education and If this demand is to be met It 
is essential that the univeraitlefl from which the chief 
Inspiration should be derived riiall be maintained in 
the fullest efficiency of meant and methods 
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Coloidar of Sdentiftc Pieoeora. 

4 mm 3, KM Jmm AbMm dMd toeturar and 
profeMor of chemittry at Dubhn for more than fifty 
yaara and a vice<preaident of the Roval Imh Academy 
Apjohn wrote on chcmiatty mineralogy and meteero- 
and hl« name la connected with a formula for 
aacertaining the dew>poiAt 
dime t, im MM VlrtMiH donee died— After a 
diatfnguished career at Oxford Joi es in i88i at the 
age of twenty fire became prinapal of Firth College 
ShefTield and two venrs later was made the first 
Principal of Lnivereity College South Wales His 
principal scientific work referred to accurate deter 
minatlons of dectrical and phis cal standards 
dtaie 2, IM Andrew AbieUe Ooaimen died— An 
engineer by profession Common devoted himself to 
the construction of large reflecting telescopes with 
stiver on glass mirrors Harvard and LtCk Observa 
tones possess instruments from his Eahng workshops 
He received the gold medal of the Royal Astrono 
Ynwal Soaety for his photographs of the great nebula 
in Orion and m 1895^ was president of the society 
JWM 3, 1667 Wdhan Harvay dMd— Bom at 
Folkestone on ^pnl 1 1578 Harvey was educated 
at Canterbury Cambridge and Padua and after 
graduating in medicine settled in London Af^inted 
physici in to St Bartholomew s Hospital in 1609 six 
vears later he became Lumleion lecturer at the Col 
lege of Physicians where he first pubhclv taught the 
doctrine of the circulation of the blood His celebrated 
treatise Exercitatio Anatomica de Motu Cordis et 
Sangumis was published at Frankfort in 1628 He 
Was phreician to James 1 and Charles 1 His tomb 
is at Hempstead near Saffron Walden 
duM 3 i lit! RaM dust Haay iHid— After many 
early privations Haw became a teacher in the Col 
lege of Navarre in Pans An accident to a crystal 
of calcareous spar led him to the discovery of the law 
of cnstallisation His first memou- on the structure 
of crystals appeared in 1784 He afterwards held im 
portant official positions among which was the chair 
of mineralogy at the Jardin des Plantes 
duM 6, 1716 flagw OatM dwd —In 1706 at the 
age of twenty four Cotes became die first Phimian 
professor of astronomy and natural philosophy at 
Cambndge He assisted Newton m the revision of 
the Pnncipia with Whiston gave one of the earhest 
courses of experimental | 4 iilosophy and in Tnnity 
CoHege erected an cdiservatorv A man of excep- 
tional genius Neivton referring to his work on optics 
remarked If Mr Cotes had lived we should have 
known something 

duM 7, 16S6 dMOpti «M M nA eK r Miir-A 

glass cutter s apprentice Fraunhofer in 1804 became 
■modated with Reicbenbach the instrument maker 
A skilful maker of telescopes he invented die stage 
micremeter the diffraction grating and a form of 
Inliometer He discovered the dark Rfics in the spec- 
trum previously seen bv Wollaston and laid the 
fOnndatlons of solar and stellsr chemistry 
duns 3, IM Ohrlstlatai Hay|6ils VM ZnyMNW 
dM —The wvatest of Dutch im^dsts Huygens Is a 
conning Unk between Galileo anil Newton Bom 
at Ine Hague In 1629 he spent many yean of hU Ufe 
in Paris He improved the telescope disbovered the 
first of Saturn s satellites explained the nature or 
l^tura'a ring adapted the pendulum to clocks and 
aifvocated the undulatorv thlMay of light His prin 
dpol welriu snm hh Traltd de la himlfare ** and fib 
Horologlutn Oscillatorum ’ He Is buried m St 
Peter's Leyden ECS 
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Lomxm 

Reyal Sadsly May 36 —Prof C S Herrington 
president in the chair — Sir Alfred Ewing Ihe 
atomic process in ferro-magnetic induction llie 
author k n odificntion of Weber s theory of magnetisa 
non IS reconsidered in the light of (i) modern viewk 
regarding the structure of the atom and (a) the X ray 
analysis of crystal structure The rotatable Weber 
magnet scemk to be a 1 attribute of the atom prol 
ably in electron system within it Metallic von i 
now known to be an aggregate of crystals m each of 
which the space lattice is the ce itrra cube with it 
atoms most closely grouped long the trigonal axes 
It IS along these axes that the Weber elements will 
point Consequentlv ai iron crystal is not mag 
neticallv isotropic 1 he nail quasi elastic or re 
versit Ic I art preceding the nuch larger changes which 
involve hysteresis corresponds to a reversible deflec 
tion of the Weber magnets through a small anfde 
generally of an order of i* The theory of the tqulli 
bnum of a rov of nagnets is considered Fxperi 
ments in which rows of Robison magnets with ^11 
ends have the r equihbriu n upset by an extraneous 
field confirm the thcorv The field which would break 
up rowrs of magnets set in the space latt ce close 
enough together to bring the reversible deflection 
within the above limit is calculated it is larger than 
the field that suffices to produce strong magnetisation 
in iron suggesting that the crdinary laws of force 
between magnetic elements cease to apply at inter 
atomic distances — C D EWs The n agnet c spec 
trum of the fi ravs excited by the y rays The mag 
netic spectra of the ravs ejected from various 
elements by the y rays f radium B have been 
examined by the focussing method iThe positions of 
three strong lines occurring in the magnetic spectrum 
of radium B depend on the metal target used Astum 
ing that each of these three Imes is d le to a definite 
y radiation it is shown that the energy of the $ rays 
formmg a line is equal to an energy characteristic of 
the 7 radiation minus the work necessary to remove 
an electron from the K nng of the atom By appUca 
tion of the quantum theo^ the frequency of the 
7 rays ran be determ ned from these characteristic 
energies The natural jSray spectrum of radiun B 
can be explained in this way the stronger lines result 
ing from the conversion of the 7 rays m the X ring 
and the weaker lines from a sim lar conversion of the 
same 7 rays in the I nng — S DaHa The spectra of 
the alkaline earth fluorides and their relation to each 
other A survey of the spectra of these compounds 
has been made and several new bands observed 
These helped in the dentiftcation of homologous senes 
of bands in the different speetr i and have suggested 
an empincal relation amongst them based on the 
constants of the senes equations and the molecular 
weight or the molecular number of the respective 
compounds Starting with the series equation of the 
band heads an explanation has been given of the 
appearance of a tall in some of the bands It has 
been shown that the freouency of the tail ” is a 
maximum or a minimum and that the dUfcrence in 
wave numbers of the heads and tails of the similar 
senes is constant for the same compound hut varies 
from one another in a definite way — Dr W I Bals 
A simple apparatus for approximate harmonic ahafyxls 
and for periodldtv measurements The error Mvol^ 
In the use of this apparatus need not exceed 3 per 
oMt Its outstanding advantage Is the tpM svWt 
wl^h determhiatlom may be made Thus In Mcr- 
mhiations of peilodieftv sortie Hfty trial peAM* ean 
be examined In less tfiPa than is required tar the 
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coniputatioa of a single trial p^iod under the periodo- 
gram arithmetical mefliod-^Ur G R OeUwrMgh 
TIm inluenoe of sateltites upon the form of Saturn s 
nog The nng u supposed to be made up of small 
particles arranged m concentric cucles and rotating 
about the primaiy The satellite is luumed to ftdlow 
an unpertiuiied cucular orbit, and the influence of the 
rings upon one another is assumed negligible To a 
dose dMree of numerical appro\imation the satellite 
Mimas is responsible for the position and width of 
Cassini's Division and for the clean^t termination 
of the whole nng Satellite Rhea accounts for the 
clean cut commencement of the inner ring for ring B) 
while a probable explanation is offered ot the exist, 
ence of the erfipe ring If m be the mass of any 
particle and M the mass of Sntum and *1 the numbw 
of particles in an> single ring it u shoa n that 
0 <m M<i 8/n' 

The maximum mass of a pirticle is thus just below 
the limit given bv Maxwell — Dr H Jsffreji Certain 
geological effects of the cooling of the earth 
Mechanical consequences of the cooling of the earth 
from Its formation to its present state are considered 
The former fluidity of the eaith is assumed and the 
information provided bv radio activitv is utilised The 
thermal contrOkUen ivailable frr mount tin building 
IS of the same order at, that required to iccount for 
evibting mountains Iht Pacific tvpt of mount iin 
range can be explained as due t greater cooling and 
consequent greater strength of the rocks belovi the 
ocean fsost itic compensation of surface inequalities 
IS due to variation ui the thickness of the light rocks 
constituting the crust combined with plastic flow 
below The fact (hat oceans h ive extensive regions 
of less depth in the middle is explained and theories 
of the formatun of continents and geosvnclines are 
suggested 1 Klknchi The moving stnations in a 
neon tub< 

Oeoleglcsl Secietv Mu 4 - Mi R D Oldham 
president in the ihar— H Hamshaw Tbsaus An 
Ottokana like plant from South Africa The dis 
covery in the Verecmgring Sandstones of the Transvaal 
of a fossil plant which bwrs consvdcrable resemblance 
to the genus Ott ik in 1 is recorded The speamen 
atpees with known examples in sue and in having 
an almost circular head seated upon a stalk an addi 
tional feature is a thin flattened structure projecting 
bejtond the head provisionallv called the wing ’ 
OHolcana was probablv a reproductive structure and 
Its association with Glossopteris suggests a possible 
connection with this plant The name of Ottokana 
Latitat Is ass^ed to the specimen — Dr A B 
On Nummulospermum gen nov the pre^ 
able megabporangium of Gkwaopteris Seeds assc 
ciated with some fronds of Glossopteris from Queens 
land are drscribod under the name ytiinntulot^ermttm 
bowanttitf The vascular system is also partly de- 
scribed The seeds have not been found in actual con- 
nection with Glossopteris fronds Remarks are added 
on the scale leaves of Glcwsopteris and on the affln! 
ties of Glossopteris which is classed with the Cveado- 
filicales The anatomical features of the seeds sug 
gwt relatinnshlo w ith the Trlgonocarpales — Agnes 
McDeaald ml Dr \ E TrasoMa The evolution of 
certain I lassie gastropods with special reference to 
their use m stratigraphv The gashonods dealt with 
are turriculate forms formerh callel Cerithium now 
referred to the familv Procerlthidoe Cossmann and 
Chemnltzia now referred to the f imilv I oxone- 
ma^datt Koken Suggestions foi the classification 
of these gastropods based on ontogenetic and other 
esddenoe are made The position and characters of 
the onuunentation have proved of value in classifiui- 
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tkm, when taken in conjunction with the other char- 
acters of the shell In numerous senes acceleration 
or retardation of development is indicated, and 
examples of homceomori 1 y of several types have been 
noted. The Procenthidi of the Lower Liae aie 
chialW epecies of Prioeritl um in which the flattish 
whorti have reticulate n lament based on three 
spirals This seras probablv ^ive use to many recent 
Centhidte which hive more than four spirals Other 
genera of Procenthidae ar t cognised The piqxMd 
terms which have been grouped m the ginus Exeitssa 
are regarded as catagenetic descendants of diverse 
Meries of Procerithium Ihe Loxunematidoe of the 
witish lias are ol two types one with aiual orna- 
ment (Zvgopleura) the otner with axials ind feeble 
Spirals (katosira) Each of these genera shows 
during the Lias an increase m the number and turv 
of the axials In development axials always appear 
before spirals among the LoxonematidsB while spirals 
are developed first among the Proeenthklse 

PhysIcsJ Saclety, May n — Sir William Bra^ presi- 
dent in the chair — I Hartibera and E S Kseptag 
Notes on vacuum tubes U!,ed as detectors of electrical 
oscillations The paper describes the development of 
a robust form of vacuum tube which was used as a 
detector of electneal oscillations in the wireless *' 
circuits corned by aeroplanes Platinum electrodes are 
avoided being replaced by strips of tinfoil to which con- 
tact m iv be made by the spring clips holding the tube 
in position It was found that when a discharge is 
passed through such a tube the walls arc affected in 
such a way that thenceforth it is much easier to get 
a discharge to pass The change produced bv the first 
discharge is annulled bv heating the tube above a 10® C 
Further if the walls are coated on the inside with a 
metallic film this first discharge is unnecessan and 
the tube is unaffected bv heating but when Ihe walls 
are loated with an msulatvr il s if anv thing more 
difficult to piss a discharge A silica tube behaves like 
one coated with metal It seems possible that the 
change in the tube may he due to the form ition of a 
layer of gas molecules on th walls bv the first dis- 
charge The explanation of the behaviour of the silica 
tube IS 1 difficuitv — B W Clsck 1 he coefficient of 
diffusion of certain saturated stations This paper 
gives an account of«e\periments on the diffusivitv of 
saturated solutions of KCI NaCl and KNO, at con 
stant temperatures near 18° C when the steady 
state of diffusion has been attained employing a 
method similar to that previously used bv the auuior 
(Proc Phys Soc vol xxi p 86 i iqo8 vol xxiv 
p 40 iqii vol wvii p e6 1914 vol XXIX p 49 
191^ The solution under Investigation is mamtainM 
at complete saturation bv the presence of salt crystals 
in the diffusion vcsstl the theorv takes into account 
the change tn volume of this salt as it dissolves, and 
an expression is obtained for the coefficient of diffusion 
at complete s duration which depends on the rate of 
change in w tight of thi diffusion vessel with time 
Ihc experiment il results are found to agree very 
closely with the values obtained bv extrapolation from 
the results previously found for less concentrated solu 
tions Bv the present paper the author has, thus ex- 
tended the range of concentration over which he has 
studied diffusion fron very dilute solutions right up 
to complete saturation — Dr G D West Experi 
ments on thermal transpiration currents Theoretical 
ctmsideratlons are first Introduced to sliow that if 1 
i;adijil temperature gradient be mauitained over a disc 
so that the centre is the hottest part thermal transpira 
uon currents sweep radutlly inwards over the surface 
of the disc and dtsoharge themselves more or less 
radially outwards m the upper regions lo detect 
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theie currents a narrow strip of foil is used which is 
placed perpendicular to the disc and to one side 
of the not region When at a considerable perpen* 
dicular distance from the disc, and when the gas 
pressure la sufficiently low to eliminate convecuiui 
currents the deflections of the strip of foil are always 
awav from the hot region When, however, the strip 
IS placed very close to the disc its deflections over a 
cert<im range of gas pressure are towirds the hot 
region These facts are explained by the tendency 
of the thermal transpiration currents to drag the strip 
with them The paper emphasises one of the essential 
differences between thermal transpiration currents and 
convection currents namely that while tiie latter 
clfarly depend on gravitation the former do not 

CAUBRItXiF 

PhUssephical S«lety, Mav 2 —Prof A C Seward 
president, in the chair— F K RWsal Active mcle 
cules in physical and chemical reactions The 
diemical nature of evaporation is established by the 
calculation of heats of reaction fiom spectral data 
with the aid of the quantum theory Evaporation is 
regarded as a monomolecular chemical change 
equating the rate of evaporation to the rate of con 
dcnsation when equilibrium is alt 1 n<xl the unicnowm 
integration constants of th< ( 1 ipi vron Clausius 
equation and thus the chcmi al tonutants of Nernst 
have been determined The values obtained igrec 
closely with those ixpcrimen tally derived The energy 
of activation is prtbably an average value represent 
ing the me in energy of activation of a gram molecule 
of reactant and a formula from whith it can be cal 
ciliated IS given The hypothesis receive n support from 
the fact that at the critical temperature the radiation 
intensity is at a maximum for light of the particul ir 
frequency with whuh the active molt cules are in 
equilibrium *Wien s law XmT= constant >028986 is 
shown to be a simple variant of Trouton’s rule 
I -KT< The valut of K as calculated from the 
pureh radiation derived data of Wien is found to 
be 9866 The latent heats of evaporition calculited 
from Wien s law are found for non associating liquids 
to agree verv closely with those deiivcd from vapour 
pressure data The equilibrium of the active moli 
cules with the radiation may be asenbed to resonance 
— Dr Hartridgs (i) An experuneflt which favours the 
resonance tffeory of hearing When the phase of i 
musical note is suddenly altered by ir the note fades 
momentarily to silence and returns a moment later 
to its former intensity (2) \ criticism of Wnghtson t 
theory of hearing \ mathematical analysis is ad 
vanced to demonstrate the existence of the coinci 
dences required by the theory between the lengths of 
the periodically repeated time intervals in the separate 
tones and thosejircsent when all the tones are sound- 
ing together They are found to be unaglnary (3) A 
method if protecting interference bands If a cellu- 
loid replica diffraction grating be mounted in optical 
contact wiih a polished metal surface and a beam 
of aporoximately monochromatic light be projected 
into it, the spectia produced are crossed by inter- 
feri nee bands (4) A method of projecting absorption 
spectra If a celluloid replica diffraction grating be 
mounted on the hypotenuse of a right angled glass 
Diism "ith the rulings parallel to the apex and a 
beam of approximately parallel light be caused to 
enter along the normal to the base a spectrum of wide 
dispersion and great intensity is produced (s) The 
shift of absorption bands with change of temperature 
The absorption bands of blood pigment in the insuat 
region of the spectrum have been observed at the tem. 
perature of evaporation of liquid air and liquid nitrous 
oxide bv drying Aims of a solution of the pigment 
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in gelatine on glass slabs and then unmersmg them 
ui the cold liquids It is found that such films retain 
their transparency The reversion spectroacope shows 
that both a- and ft bands are sharper at low tem- 
peratures and that they are displaced: towards the 
violet end of the spectrum approximately 41 A The 
change m wave-length cannot be due to change in re- 
fractive index of the solvent because dissolving blood 
pigment m glycerine instead of in water leaves the 
Wd unchanged —Dr H S Carsisw The coohng of 
a solid sphere wnth a concentric core of a different 
mttenal fhe method used is to study the contour 
integrals over x certain standard path Estimates of 
the age of the earth founded upon the present surfaie 
temperature gradient are discussed — C R G Cossas 
An ilignment chart for thermodynamical problems - 
Dr T J T \ BreMwlch Symbolical methods in the 
iheory of conduction of heat — C V Haauauala Rea 
A propirtv of focal ionics and of bicirrular 
quartics 

Dubun 

Royal Dnblln Society, April 26— Dr F E Hackett 
in the chair—} DavUsM Biological studies of 
4fihts rumicis—H G Backer A new principle in 
blow pipe construction The essential features of a 
quick cnange blow pipe to operate with air at con- 
stant pressure such as is supplied by a blower driven 
bv power are discussed and the necessity for air jets 
of different bore for the different flames is em- 
phisised rhe tubular shape common to all hitherto 
existing blow pipes is shown to be unnecessarily 
cumbersome and is therefore abandoned A form of 
blow pipe giving a great range of flames (including a 
flat blow pipe flame) each ^ovidcd with on air jet 
of suitable size and allowing of instantaneous change 
from one to the other w is described ind an actual 
blew pipe constructed on this principle was shown in 
operation 

Paris 

Academy of Scicacci May 9 — M Georges I emoine 
in the chair— b Widal P Abram! md J Hatbrnl 
Comparative researches on the working of the liver 
following surgicil anesthesia produced by chloroform 
ether nitrous oxide or novocainc It has been shown 
in previous communications thit slight functional 
alterations in the liver can be detected by simple leuco 
evte counts after absorption of a gl iss of milk The 
method has been applied to the study of the func- 
tional derangements of the liver jirodiiced by anms 
thetics Chloroform ether and nitrous oxide pro- 
duced derangements of function chloroform acting 
most powerfully Injections of novocaine were with- 
out effect on the liver — M Georges Urbain was elected 
a member of the section of chemistry in succession 
to the late M Emile Bourauelot — F Vaaey The 
polynomials of I aguerre —A Aagslesce A repre- 
sentation of polynomials bv integrals — R BlrfcdaM 
The convergence of the developments which exprew 
the roots of the general algebraic equation by a sum 
of hypergeometric functions of several variables — 
B Qambler Real non unicursal algebraic curves wnth 
constant torsion — M Idrsc Experimental studies on 
hovering flight In an earlier note the opinion was 
expressed that wherever buds are hovenng in 
stahonaiy flight they ore always m a sone where the 
wind has a vertical ascending component Results 
confirming this view are now given and records of 
the variations m temperature and pressure of the air 
taken on apparatus earned by captive balloons are 
r^oduced — J Vallot Study of the diffuse radiation 
of the sky compared with the direct solar radiation 
The total diffuse radiation is considerable and may 
amount to one third of the solar radiation — ^A Ledae 
A new equation of state for gases based on a know- 
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ledge of the internal pressvtrcs,— H. Akrahua and R. 
PloaM : The use of the Baudot telegraph in wireless 
telegraphy. The Baudot quadruple instrument used 
in the ordinary way records yaoo words per hour. A 
description of the adaptation of this to wireless trans- 
mission is given. The first experiments were made 
across Paris ; later the apparatus was successfully used 
between Paris and Nogent-le-Kotrou. — M. St. Ptdcopla ; 
Electrical double refraction of mixed liquids and 
crystalline structure. — A. E Undh . The absorption 
spectra of chlorine for the X-rays, All chlorides in 
which the chlorine is monovalent have similar X-ray 
spectra, but there is a displacement of the limits of 
absorption in KCIO, and KC 10 „ compounds in which 
the valencies are 5 and 7. — D. Coster : The principle of 
combination and the law of Stokes in the X-ray series. 
- MM. M. Mcfltni and PestsI : Concerning the danger 
of radiological installations. The authors conclude 
that, provided the usual precautions required for the 
safetv of the operator are taken, there is no real danger 
to third parties in neighbouring rooms — A. Tlaa ; A 
theory of the slow hydrolysis of salts.— MM. P. JeHbeb 
and Boavier • The reversibility of the reaction CaCO,- 
CO.+CaO The self-recording apparjitus described 
in an earlier paper has been applied to the study of 
the dissociation of calcium carbonate. The heating 
and cooling curves are not the same, and hence the 
reaction is not strictly i eversihle - G. Dupoat • Con- 
tribution to the study of the acid constituents of the 
exudation of the maritime nine. The composition of 
pimarlc acid. Pimaric acid purified bv Vesterberg's 
method is a mixture of per cent, of dextropimaric 
acid and 6s per cent, of the lasvo-acid. — I. Long- 
chaMbon ; The measurement of the rotatoiv power 
In biaxial crystals — 1 ,. Cayenx • The petrographic riMe 
of fossil Alcyonana deduced from the an.ahsis of the 
Turassic iron minerals of France. — L Joltaod • A 
deep boring which demonstrates the existence of 
transported strata in northern Tunis. A trial boring 
for oil made at ATn-Rhelal started in the Middle 
Miocene, then passed through the Trias f6so metres), 
and finally met with strata undoubtedlv belonging to 
the ffpper Cretaceous.- F. Ehroiaim • The Trias of 
the Kahvlie dcs Bnhors f Algeria) --T. Beaaverle • The 
resistance of mitochondria and plasts, and relations 
with attacks hv parasites — G. Mangenot The struc- 
ture of the anthero7o!ds of the Fucaceae.— R. Lanee' 
The use of coloured screens for fighting against 
cryptogamic diseases of plants. The plants are 
swayed with solutions containing blue, green, and 
violet dye. The fluid dries and leaves the parts of the 
plant covered with a colour screen allowing blue, 
violet, and ultra-riolet light to pass. No results of 
the treatment are given. — R. Luce • An antlcrypto- 
gamic product. A proposal to use salts of zinc for 
spraying plants.— M. MIrudf • Seeds giving hydrogen 
sulphide bv fermentation belonging to the family of 
the Papilionacete Many leguminous seeds, including 
beans, peas, and lentils^ when moistened with water 
undergo a spontaneous fermentation, one of the pro- 
ducts of which fsulphuretted hydrogen) is poisonous. — 
C. ClwMipy : The experimental change of sex in Triton 
alpertris. A male, subjected to starvation, had its 
testicle replaced bv a fatty band containing neither 
spermatocytes nor spermatozdds. Two animals after 
winter starvation were Intensively fed. The external 
colouring changed from male to female In character. 
One of these was killed, and showed the adipose 
band ; the second, killed two months later, showed a 
genital gland (section shown in diagranO correspond- 
ing to me ovary of a young female,— 1 -. Reals and 
F. Aagsl : Fishes of the family of the Diretmidea and 
their jdace hi classification. — K. Omvel; The geo- 
graphical distribution of some Madagascan lobsters 
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and melr commercial exidoitation.— J. Dragebi and 
F. VUs : The cytological con^uences of the osmotic 
arrest of cell division. Fhe increase of the external 
osmotic pressure firkt retards, then stops, the division 
of the cytoplasm. With additional increase of osmotic 
pressure the internal evolution of the cell is progres- 
sively changed in a regular manner. The whole pro- 
cess simulates a kind of 1 egression of nuclear evolu- 
tion. — M. Dojoa ; The use ot chloroform for the pre- 
paration of nucico-proteids mid nucleic acids active tn 
mtro on the blood. The complexity of the action of 
the nucleic acids in vitro.— M Boralcr The useful- 
ness of diathcrmal d’Aisonvalisntion in atonic wounds. 
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CcHoperattvE Indexing of Periodical 
Literature. 

T he selection, examination and classification 
of the valuable matter contimed in 
periodical literature is performed by two ngencies 
VI* certain abstracting and indexing soc etics and 
journals Science Abstracts, nnd the abstracts 
published by the chemical societies of Enghnd 
France, Germany -ind the United States are ex 
ample* of the former class while the Inter 
national Catalogue of Scientific I iterature the 
Engineering Index the Index Medicus the 
Index to Legal Periodicals and the various 
indexes published by the Anglo American library 
JunociaUoas represent the latter Almost with 
out exception, where the same field is covered by 
both types of publication the two agencies work 
independently of each other Further m this 
country the publication of abstracts generally 
precedes the corresponding index publication 
espeaally where the latter makes any pretence to 
completeness This obviously is an indefensible 
arrangement for the index material which is the 
result of the wider survey, should be accessible to 
the abstractor prior to the preparation of the 
abstracts We prt^iose to indicate how this 
change could be accomplished with a mimmum 
of disturbance to existing interests It should be 
ebaerved that the phrase periodical literature ’ is 
used 19 its widest sense to include society publtca 
l^s and institutional reports, af well as 
^Ntrterly, monthly and weekly ptiilications 
Tbo groitth of periodical literature owing to the 
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increased i^pecialisation pf knowledge is one of 
the most significant features of our times A 
union catilogue of the current periodicals pre 
served in the (lerman libraries published in 1914 
comprised some ly 000 entries A similar list for 
the periodicals filed in the libraries of the I nited 
kingdom prepared in 1914 by some English 
State md Cop\ right librana is was submitted lof 
pubhcation to the Department of Scientific and 
Industrial Kescarch but the proposal met with no 
encourageme It Yet the compilation of such a 
hst IS an essential prelunmary to the proper 
national organisation of knowledge For a union 
list indicates the relatixc. strength and weakness of 
our national libraries in respect of their periodical 
collections it enables the librarian to correct 
the latter without undul> mere ising the ex 
penditure of the library in that department of 
literature Moreover while primarily a time 
saving expedient for locating the place of deposit 
of a periodical it emphasises the essential unity 
of the library service m the satisfaction of the 
legitimate requirements of research Our first 
proposal therefore is that representations sliould 
be made to the Trustees of the British Museum 
with the Mew of inducing them to undertake th s 
necessary piece of nitional work These reprt 
sentations would carry greater weight if accom 
panied by some guarantee of financial support 
Ihe work done in 1914-is which is in the 
custody of the British Museum 1 brary luthorities 
would of course require considerable recision and 
extension but the cost of its publication should 
not exceed ^ool a portion of wh ch would be re 
^ couped by Its sale 

That 1 large proportion of periodical literature 
IS of an extremely composite chiricUr is of 
course a commonplace but the labour which this 
feature entails upon those responsible for the col 
lection of material relevant to their particular fields 
of inquiry is not equally well realised This com- 
posite character applies not only to the popular 
magazines and journals, but also to the repositories 
of ongin il investigations m all branches of know 
ledge rhe Comptes rendus of the Paris Academy, 
for example furnish material not only for the 
seventeen sections of the International Cata 
logue but also for psychology, education 
archteology and technology In the Sit- 
ungfbenchte of the Berlin Academy theories 
of reUtiMty jostle with disquisitions on Hit 
tite inscnptions and TurcoTaUric philologj 
In short, periodical literature may be said 
to consist of two classes (a) watertight 
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comparttnents containing; homogeneous material, 
and (b) compartments which admit freely 
any literary matter of suihcienl ment or popular 
appeal The problem, therefore, is to devise a 
scheme by which information contained in the 
latter class -for class (o) presents no sped il difh 
evltits can be made to flow towards its proper 
recipient and this, obviously can be effected 
economically only by the acceptance of a common 
system of classi^ation 

So far as the literature of science is concerned 
a classification already exists in the scheme 
adopted by the ‘ International Catalogue of 
Scientific Literature This scheme has been 
incorporated m that of the I ibrary of the 
United States Congress— a librarj the staff 
of which appears to possess special quali 
hcations for dealing with the literature of the exact 
sciences Further, this scheme has been published 
in t>*o forms [a) with its headings arnnged m 
class order and issued in separate sections e g 
0 =:scit,nce in general [QA = mathematics and so 
forth ami (b) with its headings arranged in one 
general alphabet Thus science possesses a classi 
htation stamped with its own hall maik but 
grafted on to a s< heme for the general classifica 
tion of knowledge Still the acceptance of the 
Library of Congress classification is no* an ess»n 
tnl feature of these proposals which arc based on 
the recognition (i) of the division of periodical 
literature into (a) the homogeneous and (6) the 
non homogeneous classes (a) of the economic \d 
vantage of dealing on a co operative has s with 
the latter and further, since the non homogene 
ous periodicals cover all departments of know 
ledge (3) of the iiecessitj of adopting some agreed 
svstem of classification for the purpose of estab 
lishing a means of exchange between the different 
interests 

1 hus we have shown that the core or 
umbra of a subject is comprised in a body of 
homogeneous literature which unquestionably can 
best be dealt with by its representative professional 
society but that outside this core there exists a 
penumbra of relevant matter dispersed through a 
literature of gradually increasing irrelevance, 
wath the result that the recovery of the relevant 
matter can be effected economically only by co- 
operative effort The solution therefore, would 
appear to bo to bring into existence a Central 
Bureau which should deal solely with the indexing 
of penodicala of the non homogeneous character 
— and in the first stages of its work, with a re- 
atricted hat of periodicals assigned to It by the 
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contributory bodies. These bodies would receive 
from the Central Bureau entries from the pen- 
odibals examined corresponding to their specified 
requirements But as the professional abstracts 
became more fully representative of pre^fress m 
their respective fields the need for the publication 
of the corresponding indexes would tend to dis- 
appear The institution, therefore, of a Central 
Bureau would ultimately make for economy in all 
branches of science m which the publication of 
abstracts is admittedly indispensable 
So far as science is concerned, it will probably 
be found that the simplest and most effective 
I method for obtaining the necessary index slips 
would be to invite the Central Bureau of the 
International Catalc^;ue of Scientific Literature ” 
to provide them Indeed the possibility of co 
operation between the International Catalogue ' 
and the abstracting journals was one of the sub 
jects considered at the conference held last Sep 
tember Any such arrtngement would probably 
begin with the year 1921 and as a preliminary, 
the International Catalogue should be brought 
up to date by the publication of volumes for 
191 >,-20 The provision of funds for this purpose 
IS tn urgent necessity as explained in Natihe 
for October 7 1920 vol cvi p 19s 
In the foregoing observations we have assumed 
that the proper bibliographical equipment of the 
sncnces will in the main be founded upon the 
possession of adequate abstraits But if the sub 
jeet were threshed out in an open conference at 
which representatives of all branches of knowledge 
were invited to attend this proposition would not 
be accepted as holding good universally Some 
branches would probably prefer periodical critical 
reviews or summaries of the year s progress, 
while others would be content with alphabetically 
arranged index entries Our final proposal, there- 
fore IS that such a conference should be held 10 
order that the special requirements of each 
division of knowledge should be authontatively 
ascertained and the feasibility of co operative or 
coordinated action discussed 


Pieso chemistry 

Pteeochemte kondetmerter Systeme By Prof £. 
Cohen and Dr W Schut Pp ix + 449 (Leip- 
zig Akademische Verlagsgesellschaft m b H ' 
Gustav I ock, 1919 ) 

T he direction and extent of a physical or 
chemical change are frequently detennmed 
or modified by pressure Thu fact haa loof 
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hoown, end has been the subject of occasional 
aovestigation at various times, even from the 
earliest periods of systematic scientific inquiry 
It occupied the attention of the first Italian 
academies, and was among the matters expert 
mentally studied by the I ellows during the early 
years of the Royal Society Until comparatiscl} 
.recent times, however, work on the subject was 
jporadic, intermittent, and directed mainly to the 
investigation of particular rases rather than to 
Ihe elucidation of general principles The neces 
sities of modern chemical manufactures have 
created a demand for further and more accurate 
knowledge, inasmuch as the whole course of a 
•chemical reaction and its economic aspect ma} 
depend upon it Many instances of this fact 
might be cited One of the most recent, and also 
one of the most striking, is seen in the case of 
the synthetic production of ammonia from its 
«lements under the influence of catalysts, in which 
the question of the appropriate pressure is of 
fundamental importance 

Prof Prnst Cohen, of the van t Hofl Labora- 
tory of the University of Utrecht, and his col 
laborator, Dr VV S^ut have placed chemists 
and physicists under a great obligation by their 
•compilation of the book now under review It 
does not profess to be i text book on the subject 
It IS, as stitcd, a compilation of the facts known, 
or allowed to transpire, scattered through the 
volumes of some fifty different periodicals, and 
was originally made for the convenience of 
workers on the subject of piezo (or pressure) 
chemistry in the labor itory which Prof Cohen 
directs Ihe material thus accumulated has 
been arranged in a systematic and orderly 
manner Wc have, first, a description of the 
methods of creating and measuring high pres 
aures, next, a general discussion of compressi- 
bibty. Its methods, direct and indirect, with some 
account of their relative merits and defects Then 
follows a full historical description of the several 
attempts to obtain accurate values of certain 
fiduciary constants generally necessary in piezo 
metric work — viz the compressibility coefficients 
of glass, mercury water and incidentally of ice, 
and their relation to temperature Each section 
is accompanied by bibliographical references to 
die original sources of information 

The authors then treat of the compressibility 
coefficients of the various elements and such of 
their compounds as have been studied Special 
attention is, of course, paid to the work of 
Ridiards, of Harvard, and his co workers, and 
dw question of the compressibility* of atoms and 
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the existence of interatomic spaces in solids and 
liquids IS shoitly discussed, mamly m the light of 
th( \meritan chemist s published views on the 
subject \s regards liquids, an attempt is made 
to group them in cunfoimity with their chemical 
relationships Ihus all the hydrocarbons an 
brought together, as are the alcohols, esters, 
halogen cemipounds, acids etc , obviously with 
the view of facilitdting the detcriion of general 
principles It must be confessed however, that 
as vet the data afforded by different investigators 
are too discrepant to afford a satisfactory basis 
for gem ralisations 1 his is due mainly to imper 
fections in the method of observation, and in a 
less degree in some cases to insuflicient care 
in the purification of the liquids employed Accu 
rate work, like that of Bridgman suffers by asso 
elation with that of earlier inquirers whose 
measurements were largely of the pioneering 
order 

\lthough definite numened values arc licking 
in many cases certain conclusions may be said 
to be lairlv well established Ihus, for example, 
B irtoli h IS shown that the compressibilitv coeffi- 
cient in an homologous senes of the liquid 
paraffins decreases with the increase of molecular 
weight lhat the same is true of the aromitic 
hydrocarbons ippeirs from the observations of 
Richards md his co workers Measured it equal 
temper iturcs md pressures btn/ol is more com 
pressibie than toluol, and toluol than wlol Ihe 
various isomerides of xylol have however dif 
ferent compressibilities o xylol being less com 
prcssible than m xylol, which m its turn is more 
compressible than p xylol, and still less compress 
ibk ih in cthv 1 benzol Identical thermometric 
temperatures stnetlv speaking, ire not ab'^ilute 
cv dcnce of a comparable physical condition 
Before anv sound deductions can be made it will 
be necessary to establish what is a valid com 
p irable condition 1 here is a considerable volume 
of work on the compressibility of liquids, but its 
treatment and discussion are vitiated by the cir 
lumstance that this point has hitherto been in 
suihciently appreciated bor a fuller account of 
the relation of compressibility to the chenucal 
nature and constitution of liquids, Prof Cohen s 
volume must be consulted 

Ihe influence of pressure upon the expansion 
coefficients of sulistances — solids, liquids, solu 
tions, and alloys — and upon surface tension and 
melting point has been studied by many ob 
servers Their work has been systematically col 
lated by the authors, and its outcome discussed 
The case of water is of special interest, on 
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pi^ulan Itww«fikaf^44»ttheteiQper«tu»e 
of tnaxitnum deouty of water n lowered by prea^ 
sure, « fact which wa« eataUiahed by Tait in 1883, 
and later, by Anafat, and confirmed on theoreti 
cal groanda by van der Waala and Puachl Eadl 
increment of i atmosphere pressure lowers the 
temperature of mammum density by oosiy^ C 
The influence ot pressure on the melting point of 
we IS equally well known,> uul has been frequently 
studied Since it was first pointed out by James 
Thomson and his brother Lord Kelvin m 1849 
and Its natural effect traced by haraday and 
Tyndall in the phenomenon of relation and the 
movement of ^aers The laige body of cvt 
dence on the relation of prcsbure to melting point 
has been carefully collected and displayed in 
tsdiular form Tor its discussion we must refer 
to the work itself 

A considerable section of the work is devoted 
to a consideration of the influence of pressure 
upon the flow and permanent increase of density 
of solid substances and upon the viscosity of 
liquids Vs regards water, the viscosity dimui 
ishes with increasing pressure up to 900 atmo 
spheres between o* and 3a* C when it atuins a 
minimum Above this temperature it increases 
b) pressure below it it decreases in proportion 
to the increase of pressure All the phenomena 
of the compressibility of water serve to confirm 
the general belief that it is an associated liquid 
— I e Its molecular complexity under ordinary 
natural cmnditions js not properly represented by 
the simple formula HjO 

Space will not permit of more than the briefest 
possible reference to the remaining sections of 
this viluable work These treat of the influence 
of pressure on the clectnc conductivity of solu 
tions and solids on the thermo electric properties 
t metals on dielectric constants on the 
validity of Farsday s first law on solublity 
diffusion refractive index and polanmetry 

It will be seen from this account that the work 
is mainly concerned with the influence of pressure 
upon the physical properties of substances and to 
that extent its title is rather a misnomer It 
might perhaps be more fittingly styled pieso 
ph>sics However, the borderline between 
phyucs and chemistry is becoming more and more 
dl defined tor the spheres of the two sciences 
jgradually merge into each other There is some 
^at in the good natured gibe that efaemutry, 
after att, is “only the dirty part of physics We 
omy, ho^vqr express the h<^ that the eutbors 
will our obligation by extending their work 
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ao M to inchiio Ih* adhutaee of pressure 
chemical change There u aqm a fairly pb wwep f 
bterature upm» the swhjecti but it requires to be 
coUedted, annotated, and d ig es ta d and its general 
pnsctplea elucidated T E Thorps 


Social Degeneration 

(1) Soaal Decay and Regeneraiton By R Austin 
Freeman With an introduction by Havelock 
Ellis Pp XX + 345 (London Constable and 
Co Ltd 1931 ) i8f 

(a) The Htstory of Social Development By Dr 
F Muller Lyer Translated by Elizabeth Coote 
Lake and H A Lake With an introduction 
by Prof L T Hdihouse and Prof E J 
Urwick (Studies m Economics and Pobtical 
Science ) Pp 36a (London George Allen 

and Unwin Ltd 1920 ) i8i net 
(i) QAMUEL BITLER teUs us that the 
O Erewhonians destroyed all their 

machines and lived happily ever after An 
Erewhonian financier pointed to the magnificent 
rums of the railway station as an object of in 
terest in hi$ park Mr Austin Freeman m all 
seriousness agrees with the I rewhonians His 
book IS a searching indictment of the machine as 
the cause of our present discontents 

HI fares the land to histening ills a prey 
Where wealth accumulates and men decay 

The decay wrought by machinery is not 
numerical it is something much worse 
The ultimate factor of national decline is 
racial deterioration and in modern societies 
this IS very extensive and pernicious Un 
favourable vnnations are not eliminated and 
there IS a reversed natural selection in favour of 
the unfit The essential character of modem 
civilisation is a war of mechanism on man 

Me han sm has destroyed industry and replaced 
It by mere labour it has degraded and vulgarised 
the works of man it has destroyed social unity 
and replaced it by social disintegration and class 
antagonism to an extent which directly threatens 
civilisation it has injuriously affected the stnic> 
tural type of society by developing its organiSR 
tion at the expense of the individual it has en* 
dowed the inferior man with pohttcal powtf 
which he employs to the common disadvanti^ 
by creating political institutions of a socially m 
structive type and finally, by its reactions on the 
activities of war it constitutes an agent for the 
wholesale physical destruction of man and his 
works and extinction of human culttue It 
la dHis strictly aMlogous to those aob bodiea hgr 
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ilrihibb tbe euttence of agfregates of the lower 
^gifiilaoit t» brought to an end " 

Hieee ehuges are driven home in the 
moat forcible manner The old craftsman, 
^idto made a pair of boots and enjoyed hit 
work, has been displaced by a crowd of 
factory hands, not one of whom could make a 
-pair of boots, and whose work is irksome 
drudgery By absorption into an organised aggre 
gate the workman has become functionally atro- 
phied , he has undergone degeneration The work- 
ing c^ms IS composed of men of a low average 
intelligence, in adjustment to the relatively small 
demands for intelligence made by the conditions 
of machine production “That the working class 
consists largely of men of very slight skill was 
clearly shown during the war, when so called 
* skilled ’ men were called up for service and were 
easily replaced by admittedly unskilled men, or 
even by shop girls and domestic servants ' 
Madiinery has changed a skilled into an unskilled 
population The crew of the liayfUmer could 
have established a civilised community , a modem 
company of factory hands and the like, who are 
normally para&it c on some machine would 
starve on an uninhabited laland, or relapse into 
complete barbarism 

Mr Freeman has some criticisms, as true as 
they are scathing, on the component parts of our 
society “ Mere learning or scholarship, unaccom 
panied by additions to the sum of existing know 
ledge, furnishes no evidence of faculty above the 
level of mediocrity ” ' The professional politiaan 
whom democracy has brought into existence 
differs entirely from other professional men He 
IS totally unqualified Such knowledge as the old 
parliamentary hand has acquired has no relation 
to social phenomena It is purely egoistic ” Our 
Government is as absurd as if medical and 
su^ical knowledge were cultivated only by de 
tadied savants, while medical treatment was con 
ducted and surgical operations were performed 
strenuous but unlearned “men of action ” The 
FtrAt Lord of the Admiralty may be a publisher, 
a brewer, or a stockbroker Now that Govern- 
ment control IB being extended in every direction 
tile system is disastrous, and has already pro- 
dutred soaal, economic, and mdustnal chaos Our 
elaborate technical education, instead of training 
artists and craftsmen, produces only art school 
masters and distresses and technical-school 
teschers The trade unions “have made no 
effort to regain liberty for their members as free 
iWMkers or collective owners; though the money 
k|Nmt on a great strike would *be tufSeient to 
JdMbhthooKqwrattveworksoaan extensive scale ” 
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The jnhnual workers are becoming frankly anti- 
social as well as anb democratic Tbeir activities 
are directed, not against the employers, but 
against the community “The working man 
tends to be a bad cibzen ’’ He plots “to starve 
the country into submission, to treat his feUow- 
cjtiaens as a somewhat uncivilised invading army 
would treat an enemy population “ “The pro 
found lack of the most rudimentary ethical con- 
ceptions which underlies these anti-social actions 
b«Mm«s manifest when we contrast the implied 
standard of conduct with that of the more intelli- 
gent classes * We cannot imagine the medical 
profession striking for larger fees in the midst of 
an epidemic The bulk of the men no doubt do 
not realise that they are committing a crime 
against their fellow citizens , but this only proves 
the very low quality of their intelligence The 
sub man is usually a radically bad citizen 

Society, in a word, is disintegrating 
P-irasitism, the curse of humanity, is becoming 
almost universal The manual labourer has long 
since ceased to support himself completely he 
has obviously arrived at the belief that he has a 
defimte hen on the property of his fellows The 
industrious and intelligent — the only class that 
matters -—are being taxed and bullied out of 
existence 

Mr Freeman has perhaps not allowed quite 
enough for the power of i body politic, when 
attacked by disease, to generate anti toxins to 
resist the invasion But though his jiessimism 
may seem too unqualified, the jusbee of his stric 
tures can scarcely be denied His remedy, how 
ever is not practicable It is the ‘ \oluntary 
segregation of the fit ’’ , the establishment of self 
contained communities of skilled craftsmen and 
others, who would help each other to live a whole 
some and happy life Such a community might 
well be founded in a new country — in Western 
Canada, Southern Chile, Tasmania or Rhodesia, 
the experiment would be well worth making, but 
in this country the new community would not 
escape ruinous taxabon for the benefit of in- 
capables outside, and would, moreover, be 
attacked and destroyed by the trade unions 

(a) Dr MtiUer Lyer s book is as typicaBy pre 
war as Mr Freeman s is post war It rests 
throughout on the assurapbons of evolutionary 
optimism Civil isabon must be progressing to 
wards a higher state The author seems to be 
an admirer of Marx, for he repeats the false 
statement, so often refuted, that the course of 
industrialism has tended to make the rich richer 
and the poor poorer. Tbe presuppositions of the 
book vitiate its argumebt, but it contains meny 
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UtarMtiof facts and raOaeiioAa, and, aoldBe 
Engliah Socialuta, the author sees dearly th«t 
the unchecked increase of population is the most 
fatal obstacle to social amdamtloo 

W R Inge 


Xrofs In MetUcol Practice 
Otneral PracUe* and X rays By Alice V Knox 
Widi dwpters on the production of X rays and 
instrumeatation by Dr R Knox (The Edm 
buffh Medical Senes) Pp xiv + si4 + xxxu 
plates (London A and C Black, Ltd 1921 ) 
15s net 

I N view of the great advance which has 
occurred in radiography and radiotherapy 
dunng the past ten years, the author is justified in 
her contention that the time has come to present 
to medical practitioners a general survey of the 
subject in order to enable them to gam a full 
appreciation of the value of X rays in diagnosis 
and treatment The author divides medical prac 
titioners into three groups (i) Those who look 
upon X rays as something of a scientific play* 
thing , (a) those who rdy upon radiology to estab- 
lish a diagnosis instead of making a careful 
physical examination, (3) those who recognise in 
the new science a powerful help in the daily fight 
against disease, to be applied after a thorough 
physical examination has bMn made when it mav 
be of the greatest use m establishing a diagnosis 
or in treatment 

When X rays were first discovered, certain 
applications to medical diagnosis were at once 
obvious These included the discovery and loca 
tion of metaUic foreign bodies, and the diagnosis 
of fractures and other injuries of the bones As 
a natural corollary came the use of X rays in 
the study of disease of the bones and joints 
With improvement in the construction of ap 
paratus and with advance m tecbmque it was 
found possible to extend the uses of X-rays to 
the diagnosis of certam internal disorders such 
as calcuh in the kidneys, and disease of the lungs, 
heart, and aorta 

The most noteworthy advance of all dates from 
the discovery that tnsoluUe opaque salts can be 
administered to patients in sufficient amount to 
fill the gullet, the stomach, and the intestines, 
ttad so enaUe these hollow o^ns to be studied 
Kot only are their size, shape, and position re- 
vealed 1^ ^ opaque meal, but also their coo 
tractiht activities can be studied In this way many 
addlttons have been made to our know- 
lodge of the fdiysiology and pathdogy of the 
ocgaaa difestton With this far reaching addi* 
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tion to the usetof X-rays dtere remam few otgiafiar 
or parts of the body whidi are not acoesaibie to- 
investigation by ^em, with good prosjpect of 
settling a doubtful diagitosu If this were all, it 
would be dear that no medical man could afford to 
dispense widi the services of radidogy In the 
practice of his profession , but X rays have done 
a great deal more than this They have revealed 
the fact— previously suspected by few— 4hat all 
disorders of the digMtive tract are mterdqiendent 
that the stomach, for instance, does not become 
the subject of a gastric ulcer if all other parts of 
the digestive tract are healthy, and that the ap 
pendix does not become diseas^ so long as it la 
in a healthy environment 
lext books on medicine arrange all diseases 
under the headings of the various organs of the 
body Each organ has a chapter to itsdf, and 
each disorder of this organ occupies a ‘water 
tight compartment hor teaching purposes this 
arrangement, no doubt, has advantages, but it 
also has the great disadvantage of jierpetuating the 
notloo that a chronic disease can arise in an organ 
of a patient who is otherwise m perfect health. 
X ray investigation of the digestive system 
has demonstrated the fallacy of this conception 
of disease , it has led to a wide recognition of the 
importance of chronic intestinal stasis a con 
dition due to abnormal delay of tbe intestinal con- 
tents setting up bacterial decomposition and lead- 
ing to contamination of the blood stream The 
result of this 'toxsmia is that every tissue of 
the body receives vitiated blood and becomes de- 
preciated, so that It loses some of its power of 
repelling the invasion of microbes Many 
chronic ailments, such as rheumabstn, arise lo 
this way and resist all efforts to cure until the 
contamination of the intestinal contents has been 
rectified The stretching of ligaments, which 
gives nse to spinal curvature flat foot, etc , la 
bkewise due to the toxeemia of chronic intestinal 
stasis The far reaching importance of this new 
conception is clear, for in prescnbing remedud 
exercises to strengAen the muscles of the bade, 
or those of the foot and leg, it is important to 
attend to the general nutrition of the patient and 
to the efficient drainage of the mteatinal canal, fdr 
muscles that are depreciated by contaminated 
blood cannot respond to attempts to strengthen 
them by exercises, massage, or electrical treat- 
ment dthough such treatment would certainly 
strengthen healthy musdea 
Thw are only a few matances of the way iti 
which tbe radiol^cal study of the digestive traet 
w modifying our entire conceptiofi of tiw catnea 
and treatment of disease 
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Our Bookshelf. 

Rtport of the Proceedings of the Third £ntomo- 
logical Meeting held at l*usa on the yd to 
lyh February, 1919. Edited by T. Bainbrigge 
Fletcher. (In three volumes.) Vol. i., pp. 
xii + 41 7 -1-69 plates. Vol. ii., pp. vi+4i8-83S + 
70-139 plates. Vol. III., pp. vi + 836-1 137 + 
130-183 plates. (Calcutta : Superintendent 
Government Printing, India, 1920.) Rs.17 
8 annas (3 vols.). 

This bulky report is a record of thirteen days’ 
deliberations given to the discussion of almost 
every aspect of entomology which is likely to 
concern the Indian Empire. During the congress 
ninety-two papers were read, and these are 
printed in the three volumes before us, together 
with a verbatim report of the discussions which 
were the outcome of these papers. A good deal 
of the information has already been published 
elsewhere, but it is doubtless convenient to have 
it gathered together and made available within 
the compass of a single publication. It is grati- 
fying to note that the meetings were attended 
by forty-six professional entomologists and other 
officials, a fact which indicates the importance 
which this aspect of zoology has attained in the 
East. It is also pleasing to find an instance 
where a Government Department has been suffi- 
ciently generous to allow the publication of so 
detailed and profusely illustrated a series of 
volumes during these times of financial stress. 

The greater number of the papers directly con- 
cern the economic entomologist, and perhaps the 
two most important are those entitled “Borers 
in Sugar Cane, Rice, etc.,’’ and “Stored Grain 
Pests," which are written conjointly by Messrs. 
T. B. Fletcher and C. C. Ghosh. The last-men- 
tioned paper might well be read by all interested 
in the reports of the Grain Pests Committee of the 
Royal Srciety. A paper by Capt. F. de Mello on 
“TTie Trichonymphid Parasites of Some Indian 
Termites ” is of general biological interest, and 
the author brings to light several new forms of 
these remarkable Protozoa. Major Fraser writes 
on certain night-flying dragonflies— a habit 
scarcely suspected among such insects. Mr. 
A. W. Slater contributes a paper on the prepara- 
tion and reproduction of scientific illustrations, 
and Mr. C. F. C. Beeson details a method of 
subject-indexing entomological literature. These 
few examples »il to do any justice to the wealth 
of information embodied in this report, but they 
will perhaps serve to indicate the wide range of 
subjects which came up for discussion. The 
volumes are clearly printed and illustrated, 
and reflect great credit upon all concerned in 
their production. A. D. Imms. 

, Instinct in Man: A Contribution to the Psychology 

2 f Education. By Dr. J. Drever. Serond edi- 
on. Pp. x + 293. (Cambridge: At the Uni- 
versity Press, igzt.) »oj. 6d. net. 

'Dr. Driver's important book on “ Instinqt in 
Mao,” which was reviewed in Nature of Jan- 
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uary 31, 1918, is enriched in this second edition 
with an appendix which will be read with great 
interest by all who have followed the controversy 
over the nature of the human instincts and their 
relation to the emotions. The chapter is entitled 
“The Emotional Phase of Affective Experience.” 

There are two divergent views concerning the 
place the instincts occupy in the psychology of 
man, though the facts are not in dispute. What 
is in question is rather a principle of classification, 
which at times may seem no more than a matter 
of nomenclature According to one view, the 
human instincts are a kind of action-patterns, or 
it may be chains of actions, autom.Uically or even 
mechanically set in motion, similar in nature to the 
nest-building instincts of birds. In this view the 
human instincts are few in number, most of them 
probably vestiges, and all comparatively unimpor- 
tant; but the affective or emotional side of ex- 
perieni e becomes important. This is not limited 
to speiific responses, but built up into " senti- 
ments,” which are affective systems and the 
foundations of human character. 

The other view is that the whole basis of human 
experience is instinctive, and that the instincts are 
distinguishable and may be enumerated ; but they 
are not partial and intermittent; rather they are 
pervasiic and comprehensive. Each instinct is 
bound up with a specific emotion and only func- 
tions in connection with it, and these primary 
emotions, with their instincts, are practically con- 
stitutive of human nature. 

Between these tiso views Dr. Drever does not 
exactly steer a middle course he is too original 
to be content with that -but he does in his criti- 
cism try to eonseive what is valuable in each and 
reject what is untenable. H. W. C. 

hnergHique Gin^rale. By Dr. Fi^lix Michaud. 

Pp. s li + 239. (Pans . Gauthier-Villars et Cie, 

1921.) to francs. 

" KNER1.FTICS ’’ deals with the relations between 
the various forms of energy according to a uni- 
form plan. Each form is assumed to be repre- 
sentable as a product of two factors -an “ex- 
tensity" or “capacity” (\), and an “intensity” 
(\), related by the equation 3U/0x = X. In the 
case of heat the extensity is the entropy, Q/T, and 
the intensity the temperature, T. General laws are 
then reached connecting U, X, and x. 

The problems considered in the present treatise 
arc most varied; they include mechanics, elec- 
tricity, heat, and chemistry. The applications of 
the general , principles are very clearly and ele- 
gantly presented, and the treatment, which is 
mathematical, is strictly logical. The question 
arises as to whether thermodynamics, which is a 
branch of “energetics,” according to the ex- 
ponents of the latter, is best considered in this 
somewhat formal manner. Boltzmann and Planck 
have emphasised the essential distinction between 
heat and the other forms of energy, but the theory 
of probabilities seems to have no place in the 
schmne of “energetics.” J. R. P. 
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Letters to the Editor. 

CftN tutor Unt met M* MmOUf HOfe mn U ter eUt^ 
UttrtMtt* *jr Ml eorrlttendomto. tfoHkor earn *iJ!f*<V*^* 
Mmm, or to eorrot^omd WttM the wruon et. rtttetoi 
tMH* tmtonao* for tmu or omo otftor port of tto-noM. No 
noUeo U taktn et eHemnmomt eommmnUoUem*.} 


MvmmiMMI #f '* IMtHVMMC " ill tlW Pl'ttOlM 

I RBGRBT to observe the spirit of the letter in which 
Mr. Dunkerly (Natur*, May a6, p. 395) replies to 
Mr. Ludford, though, as bebig primarily responsibl* 
for the statement of the theory suMested, and 
periodically referred to of late years, 1 fully realist 
how extremely careful one should be in the ^oice ol 
words b conducting the discussion. There is prob 
ably no theory occupying the attention of zonloglsti 
in connection with which the motto of the Royal 
Society, “Nullius in verba,” applies with greater 
force. Unfortunately, the “ journalistic instinct ” of 
many writers on scientific subjects has led them to 
credit observers with vieus which they have— to put 
it mildi) — not yet reached, and to saddle them with 
re*.ix)nsfi)llities which they have never assumed. For 
inst.(nce, in Prof. BmeotOs letter on the same page he 
credits my friend Sarland with my views on “the 
selecti\e intelligence of the Foraminlfera,” Which is 
the one subject upon which my esteemed collaborator 
does not entirely agree with me. 

The term “gregarious instinct” used by Mr l.ud- 
ford is an unfortunate one. The “grouping” of 
Protoroa to which he refers must be considered with 
a cautious appreciation of the elements of (a) fear, 
(h) reflex action, .md (c) surface tension, but the most 
indignant opponent of my views will scarcely deny 
that the sense of fear is perhaps the most elementary 
phenomenon dependent upon a sensory system. It is, 
no doubt, related to, but It must not be confounded 
with, the “ intelligence ” displayed by many arenaceous 
FOraminifera in building their tests of adventitiouM 
material, and in using that material in such a manner 
as to protect the surface of the test from naturally 
incidental dangers of damage, and to protect the 
apertures of the tests against the entrance of preda- 
ton parasites. 

The " grouping ” to which Mr. Ludford directs 
attention must not be confounded svith the associations 
of marine Rhizopoda, which gain protection against 
suffocation in soft muds by the co-operative use of 
spicules, arranged ns catamaran spars to maintain 
them u|>on the surface (as in Ptammosphaera rustica, 
H and E.), or with the aggregation of simple 
arenaceous tests for purposes of strength and protec- 
tion, which, unfortunately, has led some of the earlier 
rhizopodists to treat such associations ns new genera 
or species. It is as if they were to describe a Utter 
of little pigs huddled together for warmth (which 
is an elementnrv phenomenon of intelligence) as a 
new and “ polj'thalamous ” gmus of pig. 

Edward Hbron-Auicn. 

Large .)cres, .Selscv, Mav 31. 


An AlgehraiMd Murtity 4X-Y*-S7Z*. 

The following is a w'eU-known theorem derived 
from the theory of numbers. Let p be any ordinaiy 
odd prime, and let X-(*R-i)/(*-i); then there is 
an algebraical identity 


4 X-Y*±pZ*, 

where Y, Z are polynomials of degree i(p~t) and 
HP -3,) respectively; and the sign of the amWguity 
is + or - according as ^ is of the form 40+3 or 
4n+t. The cases up to ^=31 inclusive have beoa 
published; the result for p^yj has just been com- 
municated to me by Pundit Oudi Upadhyaya, 
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researdi scholar of the University of Calcutta, 
finds that 


4X.-Y*-3rZ* 

idi 

Y » a*'*+*"+ 10*" is*“ - 5*“ + 17*** - fix" 

+ 1 ix”-4*’+ 1 ix'-8b»’+ lyx'-Sx* + I5x*-4x* 
+ Jox*+x + a. 


Z»x*'+ox“+ax”-x**+3x“-*” + ax"-x‘* 
+ax*-x*+ax'-x*+3x*-x* + 3x*+ox*+x. 


He 


I have tested this result in various ways, and have 
no reason to doubt its correctness. 

It should be noted that Y may be obtained 
expanding 3(x— 1)‘*, and reducing the coefficients to 
their absolutely Imt residues mod. 37. It would be 
interesting to know the least value of p for which 
this rule does not apply. It must be less than 61. 

G. B. Maihkws. 

7 Mena! View, Bangor, May 39. 


Atwe s pi i ana Rsmwtion. 

The following proposition regarding the effects of 
refraction may be known, but I do not remember to 
have seen it stated. It is ; “The course of a nearly 
horizontal ray of light in the tower part of tna 
atmosphere is a circular arc having a radius of 14,900 
geographical miles.” 

The velodty of light in that lower part of the atmo- 
sphere for which the decrease of pressure with the 
increase of height is nearly linear is given by Hw 
relation 




where v, is the velocity tn vacuo, vt, the velocity at 
the height h above the ground, and H the height of 



the homogeneous atmosphere (asioooao neariy). At 
ground level the velodty la 
Let a plane vertical wave surface start from P os 
In Fig. I. After the lapse of the time t it will have 
adranced v,t at the hdght H, and v^x-m)t at the 
surface of the ground. (This assumes the linaarlty 
of the relations between vs and h to hold up to 
H, ana thoug'h this it not true, the condutioiit drawn 
from the assumption are correct, at any rate ud to a 
few thousand feet) 

** •urfaoe win ba lit- 

dined forward, making an angle 

r*-er^i-oL a 
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witii the Mirfaoe at P. Since thi> angle it directly 
proportional to the distance between Ute two wave 
surfaces, the normal at any point — that is, the direction 
of the ray — varies at a constant rate, and is therefore 
the arc of a circle. If v,txx and R, is the radius 
of this circle (w'hich may be railed the refractive 
radius), 

so that 

In geographical miles H =4 33, about, which makes 
Rr» 14,900 miles. 

The course of the ray is the same as it would be 
if it passed through an inPinitc number of vertically 
placea acute prisms of height H, having a refractive 
index — a), with their oases occupying the whole 
surface of the ground Since for horirontal rays 
these prisms are in the position of minimum deviation, 
ra^ which are pointed a few degrees up or down 
will still be arcs of the circle with I4,()(X) miles r<')dius 
The usual tables for the distance of tlie sea horizon 
assume that the hoiizon is \ miles distant, when the 
height of the eye (//) — ^ ^ , R, beinfif the earth’s 
radius. 

If refraction is taken into account, 



or, in numbers, without refraction, 

A-.oft7T*, 

with refraction allowed for, 

A-0673^. 

Thus the sea horizon viewed from a height h, or a 
mountain of this height just visible from sca-hvel, 
is a good deal further on than the ordinary tables 
would indicate. 

If an atmosphere of the same height and density 
as that of the earth covered a globe of 14,900 miles 
radius, an elevation at any one point of its surface 
would be visible from every other point, and a light 
at one end of a diameter would appear to an observer 
at the other end as a bright line extending round the 
whole of his horizon. A. ftlAUOCK. 

9 Baring Crescent, Exeter, May u. 

Young’s Interforonoo exporlmont and the 
Spoctr om oter. 

In Nature of April 38, p. a68. Dr R A. Houstoun 
directs attention to the use of the spectrometer for 
Young’s double-slit experiment. In a letter on “The 
Visibility of Interference Fringes and the Double 
Slit ” (Nature, July 26, 1917, vol. xeix., p. 424) the 
present writer made reference to a simAar optical 
arrangement. In that letter emphasis was laid, not 
on the advantages of the method for observing fringes 
and evaluating wave-length, but on its use for study- 
ing the changes in the sdsibility of fringes which 
occur as the width of the spectrometer slit is altered. 
In view of Prof. Michelson’s recent use of the double 
silt for the measurement of the angular width of dis- 
tant stars, I may be pardoned for directing attention 
to my note of some vears ago, and for pointing out 
ease with which an experiment similar in method 
to that of Prof. Michelson may be performed by means 
of an ordinary spectrometer. It is true that, instead 
of using a source of fixed (but finite) svldth and n 
variable double slit, the converse arrangement was 
emfdoyed, but in principle the methoda are identical. 
It mi^t be worth while, however, to vary the experi- 
ment by replacing the spectrometer slit by a small 
drmlar aperture and using a double flit of variable 
svldth. 
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May 1 also point out that the spectrometer may be 
used advantageously for an experiment on the Umit 
of resolution of a telescope Z It will be recalled that 
in the stendnrd experiment a distant piece of gauae 
of fairly large mesh is viewed throu^ a telescope 
before the obicctive of which an aperture is gradually 
narrowed until one set of wires disappears. If the slit 
of the colUmator of a spectrometer be removed and 
in its place a piece of gau/c of fine mesh be sub- 
stituted, a much more convenient arrangement is 
available. During the pmsst winter 1 found that 
students make quantitative measurements with such 
an arrangement without even darkening the labora- 
tory. 

In conclusion, it is well to note that for much of 
the above work even a spectrometer is not necessan. 
A telescope, a good lens, and adjustable slits are the 
onlv essentials. Iohn K. Robfhtsos, 

Queen’s I'niversiti, Kingston, C'.'tn.sdn, 

Mav 12. 

Tha Raparation Act and SoientMe Reiearefi. 

The columns of \ m rf could, no doubt, be crowxled 
with complaints concerning the Reparation Act, but 
as a sufferer I may be permitted to give the following 
instance of the extraordinary w'ay in which this Act 
Is used to hinder research 

I ordered a case of chemicals from Germany for 
myself and other workers in the Biochemical Labora- 
tory, Cambridge, on February 2. In order that these 
should not come under the Reparation Act, they were 
dispatched on March 24 and arrived on April 8 
.\Ithough the Reparation .\ct did not come into force 
until Apiil 15, the goods were seized at Grimsby, and 
after a week’s dclai I w.is asked for .ill the original 
documents showing that the goods were ordered before 
March R and delivered before April 15 These wrere 
at once sent to I.ondon, but no reply was received’ 
from the Customs until I was forced’ to request the 
Medical Research Council, for whose work the 
chemicals were required, to apply to the Customs to 
free the goods as soon as possible After three weeks' 
driav I uceived a letter from the Customs saying that 
the original documents w'erc insufficient, .and that a 
statutory decl.aration was required to confiim the par- 
ticulars and to prove that the contract had not been 
fulfilled This necessitated two \isits to a commis- 
sioner of oaths .and the preparation of a lengthy manu- 
script document adorned with red se.als, the cost of 
which I have still to discover This evidence wai 
forwarded to the Customs a fortnight ago, and I have 
received no answer The goods are still at Grimsby, 
the work of several people is being delayed, and the 
gocxls will npp.arentlv remain impound^ (although 
Ihci never came under the 4rt) unless T am prepam 
to submit to what might almost bo called blackmail. 
To obtain the chemic-Is I must |wv the full 50 per 
cx?nt. mvself, the funds of the Medical Research 
Council being unavailable for the purpose, and I 
must trust to recoser the monei from the Customs 
when m\ claim has been recognisexi evidently a very 
doubtful eventuality 

All this delay, the expense, including the commis- 
sioners of oaths, not to speak of the w orry and w aste 
of time of an interminable correspondence, are np- 
parentlv due to nothing but the red tape of a Govern- 
ment office. H. Onsi ow'. 

May 27. 

BritM UriMratory Wart and Cha w l cah . 

The question of the quality, supply, and prices of 
British laboratory glassware, porcelain, and chemicals, 
including researw chemicals, is under consideration 
h' a committee of the British Science Guild. The 
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committee the chairman of whidi it Sir Richard 
Gregory u anxious m view of the conflictug state- 
ments which have appeared from time to time on 
these matters to obtain the views of scientific workers 
who have experience of recent articles of the kuid 
descnbed both of British and foreign manufacture 
It IS obvious thit the infer nation can be of ust only 
uhen it applies to goods of definitely knovin origin 
The points on which infoimati hi is desired are — Ihe 
quality of the goods their price as compared mith 
that of importM articles of the same quality the 
facilities for obtaining supplies and the effects if 
any on research aork of restrictions imposed on tie 
importation of German goods The committee woild 
also welcome statements made or reasoned conilu 
sions amved at bv competent bodits who hive in\es 
tigated these Questions recenth ind from manufac 
turers who wish to add anj further definite infoima 
tion to that which has alreidv appeared in the Pies 
The information should be sent to the secretaries of 
the committee Prof 1 R Partington Fast londoi 
Ci^lege or Mr C I Bn ant at Peterborough Road 
llarrow as soon as in ssihle 

J R pARriNCTON 

C I Bryant 

SflMiM* Mid Teohmlegy « PalestiiM 

In 1 lucid iriicle Water Power of (ordan which 
appeared in the Iimei of May 18 the twofold scheme 
of the Jewish engineer Mr Rutenberg was explained 
Mr Rutenberg proposes first to establish a barrage 
at the southern end of the Sea of Galilee to be used 
as the mam power house for the general purpose of 
electnfication Secondly the malaria breeding marshes 
of Lake Huleh are to bt dramed and a power house 
constructed which will utilise the fall of the Jordan 
between Lake Huleh and the Sea of Galilee for power 
generation 

Readers of Nature may be interested in a few 
further details of these plans fhe latest catculiuons 
value the total potential waterpower of Palestine at 
1 000 non h p plut a water supply \h ih will suftice 
to irrigate i aoo 000 acres of land 1 here is of 
< nurse no intention of generating electricity to the 
full extent of this power e the proposed power 
st ition on the lower part of the Jordan capable of 
generating 100 000 h p in twenty four hours would be 
suffiiint to electrify the already existing railways of 
Palestine which would neel approximately •yi looooo 
kw h per innum — as w ell is to supply the present 
Ifkneral needs of Palestine Ihis station would also 
produce about 300000000 cubic yards of water for 
irrigation purposes the installation would probably 
cost about 3 000 oool 

It IS not necessary to emphasise the value of such 
schemes both as regards increased fertility and pro 
ductivity of the land ind m tfieir effects on the social 
and economic life of the country 

In view of the local need for scientific knowledge 
particular attention has to be paid to the Scientific 
E>epartment which is to form the nucleus of the pro 
poied University tf Jerusalem Already in iqit Dr 
Weizmann and the University Committee (whose 
chief scientific adviser w as the late Prof Paul Fhrlich) 
decided that research institutes should be founded 
to be transformed as soon as possible into complete 
teaming faculties Institutes of physics chemistry 
and microbiology were included in the initial scheme 
It is hoped that through these institutes opportunity 
will be given for the solution of practical problems 
bv Jewiui experts on the spot Obviously from a 
practical point of view it is better that Jewish talent 
should be uHtised locally In this wav and from a 
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wider point of view the Umversity in its humanitarian 
at well as in its scientific aspects will form an int^ral 
part of the national life Daisy L Aoum 

The Zionist Organisition 77 Groat Russell 
Street London \\ C i May ao 


Foreign Seientilie Literature 

PRor Gardiner in Naiurf of May 19 p 359 syrites 
of the difiiculty of obtaining Continental pubUcationt 
whilst the complaint from Central Furope is all about 
the difficulty of getting English scientific literature 
Perhaps something tin be done by exchange There are 
probably readers of Die Nalurwtstenschaften and of 
the FlfktrotechniKche Zettsehnft willing and eager to 
exchange with Naturf and the Electnctan Second 
hand books with pages tut and owners names in 
scribed would probably follow the analogy of worn 
clothes and be exempt from the interest of Customs 
officials A year igo the Swiss bookshops in Berne 
i>eemed to cirry a heavy stock of recent German 
scientific literature Travellers returning from the 
Alps may wish to inspect these For exchange of 
transactions of learned societies the mediation ot the 
Anglo Amencan I ibrary (hon secretary Mr B M 
Headicar School of bronomics Clare Street 
I ondon W C 2) might be invoked 

Hugh Riciuroson 

Slocksfield on Tyne May 26 


Flint Impleiiimu m thu Oromar FM««t Bad 

Since the reading of my paper on the humanly 
fashioned flints found upon the foreshore at Cromer 
bef(H-e the Royal AnthroMlogii il Institute on May 3 I 
have again yisited the \ rfolk ciast This visit in 
company with my friend Mr Frank Barclay of 
Cromer (who has recently collected close upon one 
thousand specimens of the ochreous irtefacts trom the 
foreshore) h is resulted in Ihe discovery of two 
flints exhibiting the now well known yellow colora 
tion i« silu in the surface if the ferruginous pan 
or Stone Bed resting upon the chalk and expo^ I 
conclude recently at the base of the cliff above the 
beach deposits under Bceston Hills at Shenngham 
This ferruginous deposit is of extreme hardness and 
the two oihreous flints discovered could be dislodged 
onlv with great difficulty Thire is therefore no 
doubt of any kind that the specimens form part of the 
deposit in vihich Ihev occurred which without ques 
tion passes in uider Ihe \ rv lefty cliff present at this 
spot 

Mr Clement Reid ( Pliocene Deposits of Britain 
P »SS) regarded the pan and Stone Bed at Shering 
ham as of Wevbourne Crag age and 1 think that speak 
ing generally this opinion is correct The two flints 
which have now been found were embedded in the sur 
face of the Stone Bed associated with a number of 
examples of clav pebbles such as occur in the lower- 
most strata of the Cromer Forest Bed deposits and 
seem therefore to be referable to the horiron men 
honed bv me (Natirf February 10 1921) as that to 
which the Cromer artefacts might in all probability 
belong 

I have now found that the ochreous flint imple- 
ments and flakes occur upon the foreshore expotea at 
low water at Sheru^ham and West and East 
Runtnn as well as at Cromer though they are mucA 
more numerous at the latter place The peculiar 
form and technioue of the spraaiens from all the 
sites mentioned are almost precisely similar and I 
entertain no doubt that th^ may all be referred 
to one and the same industry ” TTie two flints now 
discovered to which this letter especially relates. 
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«r« not large, and have attached to porttone of their 
•urfacea the very hard ferruginous matrix m which 
they were embedded Ihc larger suetimen la a 
roughly shaped flint such as are found in some quan 
tity at Cromer Xhe ybllow>stained surfaces are 
typical -ind exhibit the well-marked band of black 
unchanged flmt under the layer of cortex The other 
speamen is a small flake with bulb of percussion 
radiating fissures, and dratUure and shows similar 
characterisUcs to the last described flmt, together 
with a whitish coloration on the bulbar surface which 
IS encroached upon extensively by the ochreous stam 
ing Ihis discovery establishes the fact of the occur 
rence at Shermgham of ochreous flints companble 
in every respect with nimv found at C romer tti sttu 
m the surface of the sub t rag Stone Bed It is estab 
lished also that ortefaits of the same order ire to be 
found scittered among the large flints resting upon 
the chalk and expos^ it Ivx w iter imnediitely 
opposite to the section in the cliff where the two 
flints were found in sUu There Mould seem there 
fore to be. little doubt th it the ( miner specimens are 
referable to the same horiron is thos< discovered at 
Sheringhani namelv the basal later of the Cromer 
Forest Bed deposits 

In my paper read before the Rov il \nthrupo1ogie il 
Institute I record the finding it the Cromer site of 
i large yellow stained flake ivhibiting a mass of 
ferruginous pan materiil firmly adherent to a 
portion of Its surface This ferruginous deposit 
appe ITS to be la all respects smiil ir to th it in which 
the two Sheringhani flints wen embedded tnd its 
presence upon this flnke supports the conclusion above 
stated as to the geologic li igt of the Cromer arte 
facts J Rsid Moir 

One House Ipswich 

Tlw PhyMoal Statw of " 8|Mieo ’* 

It does not appear from Dr Jeffreys s letter in 
NircRE of May 26 p 394 that we are at variance 
about anythmg really vital Wh-'t I do contend is this 
that thanks to the searching ch iracter of the theory 
of relativity the time has come when it is profitabh 
to attempt i much needed unihcition of fundamental 
teniis and conceptions particularly in face of the 
curious mdifference to such m liters show n by some 
of those physicists who with consummate skill have 
developed the differential equations representing the 
natural forces As the space of Natcrp is limited 
may 1 briefly in a series of categories amplify my 
previous letters (April 7 and 21 and May 5! stating 
the case for the extension theory suggestively but in 
no wy dogmatically? 

(i) If you objectify the pure spatial co ordinate 
mtem of the mathematician you are of necessity 
dealing with attributes of some entity which sjie iking 
within the limitations of human experience must be 
supposed to answer to the designation physical 1 
press for no other use of the term aether and this 
only as a safeguard agamst language suggestive of 
nothingness or absolute emptiness 

(a) The validity of the logical step (1) is supported 
by the theory of relativity jiarticularlv the gener iliscd 
theory which actually afiirms that the only objec- 
tive sfMce of human experience is physical space— out 
of which bisis of experience the mithematinan con 
structs hts subjective spaces and pure geometries (in 
Dr Jeffreys ’s sense of the word) representing various 
Ideal or pobsihic universes 

(3) The whole trend of twentieth-century physics 
Is to teach us to thmk in tOrms of energy not in those 
of matter Matter is to be regarded as so much bound 
energy, as symbolised indeed in Einstein b expres 
rion me*, for the energy eouivaimt of mass It 
KO 2693, VOL 107] 


beems legitimate therefore to infer that the attribute 
uf extension or extendednesb ultimately belongs to 
energy 

(4) In the light of (i) fat and (3) 1 submit that 
a desirable unihcation uf ideas can be effected, and 
much confusion of thought avoided if mstead of 
regarding the univerbe as contatmng energy, we 
regard it as being energy I et the physical universe 
be defined as an evolutionary system of energy — that 
lb to say as an exfensive entity the very nature of 
which IS to (\ press itself in ch inges md transforma- 
tions (motions) This definite n would render Comdr 
McHirdys irtihce of cintaimr ind content 
(Naturk Mas iq p 360) unreal and 1 e innot see 
that the distinction he makes is ontol >gically sound 
I urthermore does not the picture of the universe 
herewith presented throw into relief the necessary 
issociation of time with space and illustrate that 
physical diffcnnce which le ids us to regard lime 
as tmannary space'’ 

luialls I would like ti refer tc the pissage in Sir 
Olivei lodges irticlc (Nstlrf Jebiuiiv 17 p 800) 
wherein he spe iks i f the necessit\ c f divmg dowm 
nlo the aether Ihi metaj hor is liferallv pregnant 
with nieining It suggests indeed that when we 
shill have jietrid into ihe untc Id depths of the mere 
n imeless Ihuig—t ill it sp ice aether world 
metric substratum which is the scene of 
such momentous phenomena as light transmission 
and gravitation il potential it will iirove to be a verit- 
able mine of energy ind a truly formidable pf^ysicol 
rcihti The great sether controversy seems now 
nearly spent and I think it could be settled to-day 
if only the non 'eiherites would frankiv acknow- 
ledge that the world energy is eonltimom and the 
jBthentes would think of their entity as an energy 
conhnuunt rather thin as functioning as a kind of 
independi nt lu niniferi us medium 

I r W BoNArms 

May 20 

Tha Ootoura of PranrosM 

In view of Ihe turn gisen to this disrus&ion by Dr 
Heskp Harrison s klter in Nah rf of May 19 it may 
be worth while t state that in the Island of Sark 
twenti four lears ago in iddition to an ilundince of 
normal pnmrises there were also plentc of (a) white 
(b) pink ind (i) rel floweis TSieessarih there can 
have been no appreci iblc difference of altitude 
Ocrnsion IK we find red primroses hereabouts but 
nil iiipression is although I will not venture to 
write positi\el\ that they do net run to the deep red 
of the Sark peeimens I r member finding one plant 
on the edge of a field three miles cast of Polperro at 
in altitude of possible 200 ft or so 
I feel f iirh certain that 1 never saw anv cowslips 
in Sark ind T evpl lel the islind fairls thoroughh 
Frsnk H Pfrrycostf 
Highct Shuie C ottage Polperro R S O 
Comw II Mas 27 

Qold-ealeured Taath of tbeaii 

Di RINC the carh port of the w ar the transport of 
sheet) about thi rountn districts was stnctlv regu- 
lated so that a !o d butcher could state definitelv tn 
which localifi his meat had bc^n fed I noticed a 
large number of sheeps teeth encrusted with bright 
vellow tartar identical in appearance with good 
average hnght non arsenical iron p\ rites T was 
assured that the sheen were fed upon Rve Marshes 
I have a number of these jnws and I should be 
pteased to send specimens to any museum interested 
in them or to am one who svould undertake to publish 
a full analysis and report upon the material 

W J Lkwis Abhott 
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Prehistoric Art In Cotos and Rock aheltcra. 


By M c 

OHSHISTORIC art tt a branch of prehutonc 
* archaeology or prehistory, and, as a study is 
comparatively new Although the discovery of 
the Altanura paintings was made many years 
their pala^thic age was not accepted until 
Rrvtinre s discoveries at La Mouthe (Dor 
dogne) Rm^ in the course of digging out 
the Magdalenian deposits of this cave, discovered 
an entrance leading to a long passage behind 
The entrance had been completely obstructed by 
undisturbed layers of the deposit Man could 
only have entered the inner cave previous 
to the deposition of these datable layers In the 
cave behind were found a number of engravings 
many of them quite primitive and a few paint 
mgs Once the palseohthic age of these drawmgs 
was accepted, M Piette reewed the then almost 
forgotten paintings of Altamira The fact that 
animals like the bison were found painted there 
(t s ammals long ago extinct in Spain) further 
vindicated their palseolithic age and any stray 
scepUc was finally won over by M Cartailhac 
when he published his famous retractation 

Since ^e beginnmg of the present century a 
very great deal of work has been done and further 
discovenea have been made in this fascinating 
study of early art Not only do all the recognisM 
text books on prehistory devote considerable space 
to this early art, but also a number of books deal 
ing specially with the art itself have appeared 
These profess to cover the whole development of 
the art from its first appearance until early his 
torical or even later tunes The specialist how 
ever generally finds that there is a certain lack 
of balance in books of this type which is bv no 
means the fault of their authors but sunply due 
to the fact that a very large amount of material 
espeually of Neohthic or Fneolithic age has 
not yet been published Practically all the 
work on prehistoric rock drawings cr pnint 
mgs has been due to the Abb^ Breu 1 (pro 
fessor at the Institute of Human Palseonto 
logy Pans) All the drawings that we see in 
the popular books are reproductions from his 
tracings < f the or ginals Rut besides these there 
are a great num^r which he has not yet had 
time to prepare for publ cation The present writer 
who IS a pupil of Prof Breuil and has travelled 
with him in Spam and elsewhere has neither 
the space here nor the nght to anticipate his 
future publications but perhaps a genend survey 
of the rock drawings and paintings from 
Palasolithic to Bronze age times may not be 
out of place as well as a brief account of some 
of the more important recently pubhshed dis 
cove ne s that have been made 
The prehistonc art in Western Europe that is 
to be found emblazoning the walls of caves and 
rock shelters etc can be divided into six 
groups — 
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1 The ordinary Upper Pal<eolithic cave paint 
ings and engpravings 

2 The Astern Spanish style, rock shelter 
painu^s of Upper Palaeolithic age 

3 The Spanish third group rock shelter paint 
mgs of Neolithic and Eneolithic age 

4 The Western Scandinavian rock carvings and 
pamtings of Late Neolithic and Eneolithic age 

5 The South Swedish Bronze aM group of 
rock carvings with an outlier on the wores of 
Lake OnCga North Russia 

6 The group of rock carvings probably of 
Bronze age that occurs high up on the flanks of 
Monte Bego etc m the Maritime Alps 

It may be well to discuss briefly each of these 
groups 

Grottp I The distribution of the ordinary Upper 
Palseolithic cave art depends first of all on the 
presence of suitable natural caves This m turn 
demands the presence of limestone formations 
m the district Secondly it depends on whether 
the prehistonc tribes of the region employed this 
particular form of magic ritual to ensure a good 
success in hunting lliese suitable conditions are 
found — 

(1) In Dordogne (France) espeaally concen 
trated round the httle village Les Eyzies on the 
River \&cire some miles above where it falls 
into the River Dordogne 

(u) In the Pjrrenees especially concentrated so 
far as it is at present known in the Ari^e and 
adjacent departments 

(ill) In Cantibna and Asturias North Spam 
1 « north of the Cordillera Cantabrica that chain 
of mountains which forms a continuation of the 
Pyrenees along the north coast of Spam Geo 
graphically this region is South France rather 
than North Spain The cave art here is specially 
concentrated near the town of Santander which 
forms a good centre for visiting the caves 

(iv) A small scries found m caves in South 
Spam There is no doubt of the sunilanty of the 
art of this senes and of the rest but the apparent 
absence of the Upper Palseolithic cultures over the 
intervening Iberian Peninsula makes the aet^ 
connection rather obscure 

(v) In a single cave m the extreme south of 
ItsJy 

A proof of the age of this group has already 
been adduced and there are others into whkm 
we need not go here They would seem to have 
been executed for magical purposes and this is 
shown from the following considerationa — 

(a) The animals ajre often painted or engraved 
one on the top of another haphazard which would 
not be the case if they were made for decoratton 

(b) They are found m deep caves and often lA 
r^scurc spots difiScuIt of access At Nlatix 
(Anige) they are not found until the exploier 
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has peoetrated half a mile into the hill Man 
did not live in deep dank ea\ei> requiring arti 
ficial light, his habitation was made under over 
hanging rocks on the sunn^ side of the valley, or 
occasionally in the mouth of a cive Ihese cave 
drawings, then were not home decor itions and 
one could scarcely imagine a prehistoric man rush 
mg half a mile into a hill with a blazing brand 
to light him in order to paint an anim il in some 
narrow crack from mere ;oie de tvre The onl\ 
other explanation is that this art was usid ftr 
some form of magic or ritual ceremonial When 
we recall that the animals sometimes show 
arrows in their flanks and when vve find the 
human hand depicted (in one cavt it any rate 
mutilated by certain joints of the hngers being 
removed) not to speak of the presence of a number 
of queer signs at the meaning of whih we lai 
only guess wc are forced back, to the conelusirn 
that sympathetic magic is the sole cNplanation A 
good chtch IS alt important to a hunting people 
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figures of even i later date are sometimes placed 
in a fifth phase Ihe fact that the succession of 
styles is the same over such a wide area indicates 
either schools of tridition for the medicine men 
or priestly caste 1 1 for those who did the 
magic in the c ives or it any rate a fairly close 
intercourse between the various regions Tins is 
still more startling in the ease of decorated bones 
from the deposits themselves where we find 
similar pecul ir geometric decorations from Can 
tabri i to the I kraine 

In a new and unpubl shed « i\l there is the 
painting of a sorcerer masked is a stag dominat 
■ng a frieze of engraved animals 

Group . Ihe 1 astern bpanish style Ihis is 
thought to be of Upper Pala,( lithic age for the 
following reasons (a) There is a painting of a 
bison at Cogul of an elk it Cueva del Queso of 
a chamois at TortosiUa (chamois have long ago 
disappeared from the proMnee of Albacete South 
Spain) of an elk i reindeer and a rhinoceros at 



i Pa Ml h« Mcpnd ro k e) c at Caotoa 4* a V it 

of bo Mt I 

and no doubt these paintings and cngrivings that 
are so lifelike in appearance were used to further 
this object 

All the drawings are not of the same age and 
the^ tan be divided into a number of phases of 
different ages Ihese phases are determined by 
a careful consideration of the various styles 
that are painted or engraved one over the 
other When such a palimpsest occurs, the 
engraving or painting on the top is obviously 
newer than those underneath W hen i number of 
caves in the various regions are examined it is 
found that the succession of the stv les is the same 
whether we arc in Cantabria in the Pyrenees or 
in Dordogne Of course certain local styles make 
their appearance in various places but the main 
succession is the same Detailed studies have 
enabled us to assign dates to these various styles 
and we can now confidently affirm that phase i 
IS Aungnacian phase 3 Lower Magdalenian 
phase 3, Middle to Upper Magdilenian and 
phase 4, Upper Magdalenian Certiin geometric il 
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the newlv disrtvered rock shelter of Miiiatcda 
(\lbicite) ( 5 ) Ihe figures of horses painted in 
the tastern bpanish group it Cantos de la \ isera 
irt exactly similar in technique to a small horse 
punted in red among the northern group i at 
Portel in the Pyrenees This 1 astern Spanish style 
IS peculiar in that it is found not in deep caves, 
but uniler rock shelters thit arc however deep 
enough to protect the paintings from actual 
moisture which would give rise to moss growth 
that would soon destroy the paintings The 
climate of Fast Spain is neither rigorous nor 
damp and there is no reason why these paintings, 
made with oxides of iron as pigments should not 
have lasted until today Another characteristic 
of this group IS the number of human beings 
depicted often armed w ith bows and arrows The 
most important discoveries made m this group in 
recent years are (o) The rock shelter of Cantos 
de la Visera (b) the rock shelter of Mmateda 
(c) the rock shelters of the Barranco de Valltorta 
(province of Castelldn) Tht first of these was 
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discovered by the writer, and is of importance 
from the occurrence of horses, which have been 
compared with one at Portel (see above) (htjf i) 
also by the occurrence of two painted birds (a 
great variety at all times in Palmolithic art and 
above all in the Lastem Spanish group) 

Minateda is important from the gi^t wealth 
of paintings found there among which are 
animals long ago extinct in the region There is 
also a battle scene of men fighting (Fig a) Prof 
Breuil his been enabled from a study of the 
superpositions of the paintings to unravel a very 
large number of different styles These do not 
seem however to indicaU any very great differ 
ence in age or if they do we have as vet n> 
means of correl iting them with deposits of I pper 



Palaohthic age as the latter seem to be absent 
from East Spain 

The rock shelters of the Barranco de Vill 
torta are specially interesting for the number 
of punted human beings which they con 
tain exactly similar in style to those found in 
Bushman paintings The resemblance is startling 
— in fact a research student in ethnology at 
Cambridge when shown pictures of these rock 
shelters without being told their provenance 
turned away saying Oh yes those are some 
more Bushman paintings There are several 
hunting scenes depicted 

The object for which paintings of this Upper 
Paleolithic Pastern Spanish group were made 
cannot be determined with the same degree of 
certainty as in the case of Palaeolithic group i it 
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IS probable however, that magic was at the 
bottom of It 

Group 3 The Spanish third group of Neohthic 
or Eneolithic age This group comprises scores 
of rock shelters all over Spam Examples are 
also found in Last Spain alongside the older 
Spanish group a Where examples of both 
groups occur in the same rock shelter, the ex 
amples of the Spanish group 3 are always painted 
over and are therefore newer than the Spanish 
group 2 1 he style is altogether different whereas 
in the Spanish group 2 the animals at any rate 
are naturalistic even if the human beings are 
more or less conventionalised In Spanish group 3 
there is no attempt at a naturalistic drawing at 
all the animals are often similar to what a ^ild 
of four would make and even more simplified 
than this while conventions for the human form 
are bewildering For example the hum in form 
IS sometimes represented by a vertical line from 
which two pairs of oblique lines are drawft form 
ing arms and legs or by the painting of a sort 
of hour glass or by a circle with a verticil line 
drawn through it or again by the letter D 
placed horizontallv with a vertical line drawn from 
It and dividing it into two segments an eye is 
often indicated in each of these segments 
although these hgurcs often seem but remotely 
to resemble 1 human form a complete senes from 
in unmistakable hum in being to the most con 
veil onilised esamph can be made out 

T1 s Span sh group 3 is widely distributed over 
Spun In the south west area limited by Cadir 
(iibriltar and Bobadilla there are more than sixty 
rock shelters decorated with this art Further 
list there is 1 large group in the province of 
Mmeria w th the little village of Velez Blanco as 
I centre Ml al 1 g I ast Spain this art occurs 
sometimes i has been said in the same rock 
shelters with examples of the Spinish group ■» 
The Sierri Morena and its continuation fc wards 
Portugal contiins numerous (samples of this 
group while further north south west if Sala 
manca in the vallev of Batuecas (mentioned by 
Borrow in his Bible n Spun as a weird place 
full of queer legends) this Spanish group 3 art is 
found in eonjunctii n with some small semi natural 
istic figures that are of rather earlier date 

As m the case of the Spanish group 2 this Neo 
lithie >r F neolithic art is found painted on the 
walls of fairlv shallow rock shelters The shelter 
however must be sufficient to prevent the access 
of damp which by promoting the growth of 
moss etc would rapidly destroy the paintings 

Certain pots dug up from deposits dated 
as being of Late Neolithic or of Eneolithic 
age carry engravings of the human form 
etc conventionalised in the same way as 
those found in the rock shelter Pots of 
this nature have been discovered by M Siret and 
Don Fdderico de Motos in the province of 
Almeria while Dr Obermaier has d^nbed the 
same kind of thing from near Madnd The dta 
coverv of these engraved pots enables us to date 
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bluff, jutting out into a wide 
it cminentl) suitable for some form 
It the ritual could no longer have 
e, s>nipathetic magic to ensure a 
■ game. Was there an element of 
and were these drawings, although 
apparent U not orientated one to 
another, of the nature of picto- 
graphiL writing.'' The other ex- 
ample IS near V'clez Blanco, 
where there is a small rock 
shelter known as Gabal. It con- 
tains no paintings, but a niche 
over the entrance, reached to-da) 
by a ladder, contains quite a 
uumljcr .Vrc these the sacred 
emblems ol the household ; a pro- 
tetting fiilmtiiDi for the “Home” 
below ? 

(iroup 4 'Ihe Western Si'an- 
dinavian engravings. This in- 
teresting group of rock carvings 
on hard, glaeier-worn surfaces of 
roe'k Is found fringing the 
westtrn coast of .Scandinavia 
trom Narvik, in the north, to 
\ingtn I'jord, in the south 
()n.isionally,when tne mountains 
(i, -tuo Kr.iU|K uf roik on the -hore. of LoU Onrj»(N Ku'tis) ProboWy of (he interior Opcit OUt, they are 

Broti««s<' found stretihing hack, even 

ahsod in the same wav as some found carved on into Sweden. Ihev consist of a number of 

certain menhirs, etc. : and in another rock shelter carvings of semi-naturalistic animals, the best 

there IS a painting of a man leading an animal, of which is the well-known reindeer at Bola A 

which indicates that domestication of animals had few' paintings of this age are also known, includ- 

been learnt, '"6' ‘•ome conventionalised human figures at Lcka 

The ohiect for which thev were m'adc would seem I’rof Breuil has alwavs lonsidcred th.it there is 

to be rather different from that ol the Palasolithii some • oiinection in uiltiin . il not in time, between 

groups. It may he noted, first, 
the arc 

the human form is the common- 

made for decorative pur- 
for man^ 
situations 

Two examples may 

In the western 
there a cave 

the form of 
a yards 

long up 

on the a 

the entrance the tunnel bk^s up 
so steeply that it is with difficulty 

one can avoid slipping back over ri- 4.-On<a»(»>'«®)- a iwss wuh win* fenhert mdiciwi. 

the edge of the entrance The 

walls and roof of the tunnel are covered with the lolk who made these carvings and the 
paintings, and there arc no signs left in the cave Maglcmosc civilisation of the Baltic areas, 
walls that any wooden constructions had ever This group is certainly earlier than the next 
existed, such as would have been necessary If , Bronze-age group, /or at Bardul, near 
man had ever inhabited the tunnel. The post- Trondhjem, the latter is found superposed upon it. 
tioo of Las Figuras, opening ^as it does on the On the other hand, it has been thought that the 
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the similarly conventionalised drawings of this side of a pror 
Spanish group 3. Further, there is a painting of a valley, made I 
man armed with a sickle, and another with what of temple, bu 
must have been a metal hatchet. Stone hatchets been a simpli 
are, however, also occasionally figured. Again, a good catch ol 
painting of a man occurs at Pefla Tii, tonvention- real religion, 


good catch ol 
real religion, 


: 


X' 
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rocks at fiardal were under the sea before AlUe 
Couvtrte times. There may have been a 
cultural survival from the Maglemose civilisa- 
tion, even if they are Late Neolithic in age. 
Is it possible that the new and interesting 
find of an engraved animal on a piece of crust 
at Grime's Graves is to be c-orrelatcd with this 
group? 

Group 5. Bronze-age rock carvings of South 
Scandinavia, with an outlier in North Russia. 
This group, which is especially concentrated in 
Bohumin (north of GOtetorg), is too well known 
to be discussed here further. It is dated from a 
consideration of the form of daggers figured, as 
well as from the carved ornamentation. Runes 


are never found in association with these rock 
carvings. 

The North Russian outlier is of some in- 
terest, and will be partly described this year. 
The carvings are found here on extremely 
hard, glacier-worn surfaces of rock, forming 
the eastern shore of Lake Onega, south of 
Pudosh, and north of the Black River. There 
are ships, swans, a devil to ft. long, animals, 
a phallic scene, fish, signs, etc. (Figs. 3 and 4). 

Group 6. Maritime Alps. This ^roup is also too 
1 well known to require further discussion. The 
I occurrence of a ploughing scene, very similar to 
one found in the Bronze-age group of South Scan- 
dinavia, may be noted. 


Dark Nebulae. 


By Dr. a. C. D. Crommllik. 


S EVERAL jears ago photographs taken by 
Profs. E. E. Barnard and Max Wolf ren- 
dered the hypothesis highly probable that many 
of the dark lanes and spaces met with in the 
Galaxy and in regions of diffused nebulosity were 
due to the intervention of occulting matter rather 
than to actual diversity of star distribution. One 
of the most notable examples occurs in a long 
strip of nebulosity that runs southward from 



Fic. I.— Ntbulodty iMih of ( Orionb. Fran a 
pboMftaahukta byMr Danean anih tba loo-ia. 
oTtha HoodI Wilwa Obaarratary. 


( Orionis. Dr. Isaac Roberts noted that there was 
“an embayment, free from nebulosity, dividing it 
into halves.” Prof. Barnard afterward remarked 
that this space appeared to be “a dark body, pro- 
jected against, and breaking the continuity td, the 
brighter nebulority.” More recently still tine object 
tos been photographed at the lick and Mount 
Wilson obMrvatories. The Mount Wilson photo- 
graph, taken with the too-in. Hooker telesc^, is 
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here reproduced, and is quite startling from the 
hard, clear-cut outlines of the marking, which is 
blacker than the neighbouring sky background. It 
would seem that this sharp outline must indicate a 
stratum of dust rather than one of gas; it can be 
traced for some distance outside the long nebula, 
and is probably connected with an isolated bright 
nebula some 15 minutes of arc distant to the north- 
east. It will be remembered that a great part of 
Orion is covered with faint nebulosity, first re- 
vealed as a large spiral by Prof. Barnard’s photo- 



Fin 9 — Knlaisttiwnt ofduk Mb«h*lty in Fig. i 


f :raphs with a lantern lens. There is a striking 
ailing off of star-density to the east of the long 
{; Orionis nebula as compared with that to the 
west, which presumably indicates a general 
absorption of light. 

The Proceedings of the Amsterdam Academy of 
Science, vol. xxiu.. No. 5, contains two papers by 
Dr. A. Pannekoek on a region of dark nebulosity 
in Taurus. Dr. Pannekodc refers to a paper by 
Sir F. W. Dyson and P. J. Melotte (M.N.R.A.S., 
voL Ixxx., p. 3). He uses their figures of star- 
density in these regions to make an estimate of 
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the distance of the occulting screen, and obtains Or Pannekoek Ihe sun would travel round it 
the distance 140 parsecs which is about four tunes m a very eccentric ell pse in a period of some 
that estimated for the Hyades Since the angular two million ^ears being now near apocentron 
extent is 30® this implies a real length of While so large a mass of the universe as i 
70 parsecs, and gives a vivid idea of its gigantic whole would render it tasier to account for the 
dimensions numerous cases of high \clocity among the stars 

Dr Pannekoek next proceeds to mike an isti it would make the moderate solocities of the bulk 
mate of the miss of the nebula he hrst works on of the stirs difficult t) explain The author notes a 
the assumption that it is composed of hydrogen suggestion bv Prof De Sitter that the necessary 
The star counts indicate an absorption of two , mass of the occulting clouds miy be greatly re 
magnitudes, L sing Dr Abbot s absorption co I dured if we postul ite that they consist of dust 
efficient for atmospheric air and taking the thick instead of gis It has already been pointed out 
ness of the stratum as lo parsecs he finds lo that the aspect of the dark marking near 
for the densitv of the gas cloud The mass is c, Orionis accords with the hypothesis of solid 
independent of the thickness assumed and comes matter However even in this cise the ntcessirv 
out twenty thousand m llion times th it of the sun miss is enormous since it is o priori improbable 
This IS greater than many estimates of the com thit the thickness of the stratum should in all 
bined mass of the whole sidereal system and at cises be a very small friction of its visible dimen 
once suggests the probability thit the larger por sions 

tion of that mass is not condensed into stars but The demonstration of the existence of these 
distributed in cosmic clouds Some striking con immensely missive cosmic clouds seems to mike 
sequences of the presence of such a great mass at t desirable to rediscuss the dymmics of the stellar 
a comparatii el\ moderate distance are drawn bi system 


Obituary 

PROI' E B Rosa f the bun lu in i nun ir which fitud it t rt 

T lir death on May 17, of Prof Edw ard Bennett s^iond to the requirements both of scient he and 
Rosa of the Bureau of Standards at Wash 1 idustrial research The list ol his pijiers t nirs 

ington It the age of sixty vcirs, is a serious blow i wide range and in ill of them 1 1 iddtd to our 

to electrical science Born in 1861 Prof Rosa knowledge in a substantiil manner 

gained distinction as a student in the Johns Hop Prof Rosa visited Fnglind in 1908 icting 
kins University under Rowland and after some dong with Dr Stratton and 1 rof Carhirt is 

experience in professorial work in the Wesleyan one of the American reprcsentatices to the Inter 

university where his early undergraduate days national I lectrical Conference held in I ondon 

nad been passed was in igoi appointed to the under the presidency of the late lord Rayleigh 

staff of the Bureau of Standards as a physicist \t that conferenec 1 form il distinition was drawn 

There his main work was done In 1910 ht between the absolute and the mtt rnationil units 

became chief physicist, and as head of the elec if measurement betwien the ohm (10^ ibsoiute 

trical department was responsible for many C G S units) and the international ohm Ihc rc 

of the valuable researches which have been earned sistvnce at 0° C tf 1 uniform column of mercury 

out at the bureau wcigliinj, 14S21 grams ind loT too cntimctres 

Among the earliest of these was his dctermina in length or the ampere {10 ^ absdute C G S 
tion, in collaboration with Dr Dorev of units) and the internatii nal impere — the current 

the ratio of the electrical units and most of them which under certain cirefullv di fined conditions 

turn on questions relating to the measurement of deposits from a solution of nitrate of silver a 

the fundamental units the ohm the ampere, and miss of i 11800 milligrams of silver per sc ond 

the volt He combined in a marked degree the 1 Prof Rosa would prohabU have preferred to 
insight required to design and carry through to a 1 retain as standards f r leg il purposes the abso 
successful result i difficult experiment and the lute magnitudes 10^ CGS units for resistance 

mathematical skill needed lo develop to a high and 10 * COS units for current but he 

degree of accuracy the theory on which the ex 1 iceepted the views of the majority of the con 
penment is based I fercnce and at a liter date lent his valuable 

Prof Rosa s papers on the calculation of co assistance in defining accurately the conditions 
efficients of self and neutral induction and on necessary for the reahsation of the international 
the theory of the instruments employed in absolute ohm ampere and volt As the outcome of the 
measurements, will always be standard while his ' work of the conference a committee known as 
own experimental determinations of some of the Lord Rayleigh s Committee was appointed to 

fundamental quantities are among the best which define these conditions and representatives of 

have been made He realised the need for accu England Trance, and Germany met at Washing 

racy and exactness m the processes of measure- 1 ton and carried out a series of experiments the 

nent, whether applied to scientific work or to results of which have determined the practice of 
mduatry, and he oigamsed the electrical section all National Standardising I aboratones Of the 
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committee engaged m this work Prof Rosa was 
the active bead, and its successful issue was due 
in no small degree to his skill in overcomuig the 
technical difficulties of the task and to his tact in 
deahng with the varied views of those engaged 
10 the research 

The volume givmg an account of these experi- 
ments, publish^ by the Bureau of Standards in 
1913, will form a fitting memorial of one who 
for the last twenty years devoted himself un 
wcanedly to the advancement of electrical science 
During the war he directed the development of 
a number of instruments of great use to the 
American forces in France Among these may be 
mentioned a sound ranging device and much radio 
apparatus suitable specialTv for aircraft He was 
greatly instrumental in establishing the spkndid \ 
radio laboratory at the bureau 'fiiroughout his 
life he was kecnlv interested in the prevention of 
industrial accidents and in the provision of safety ] 
standards for the guidance of public luthoritics 
The national electrical safety lode at present in 
use in the United States owes much to him 
His last work, now in the press, was an anilysis 
of the expenditure of th< Government Depart 
ments which contains a number of stitistics of 
great import ince and interest 

Prof Rosy was married in 1894 and Mrs 
Rosa survives him she has the deen sjmpithv 
of all those on this side of the Atlantii. who 1 new 
her husband and ipprecisted his work 

Miss C/aplicka s sudden deith on May .0 tuts 
short s brilliant career Having studied geography 
at I ihau and Warsaw she c-tme with 1 research 
scholarship to this country in 1910 and soon iftcr 
joint d Somerville College Oxford Sht then 
turned her attention to anthropology -ind after 
taking the diploma in that subject conccivtd the 
bold projcH t of an cxjjedition to the dmost un 


known part of the Siberian tundra lying between 
the Yenisei and Lena valleys — a project that was 
earned out with brilliant success in the years 
1914-1S It was in keying with her spurit of 
thoroughness, however, that by way of prepara 
tion she should first review the existing litera 
. ture, mostly Russian, relating to this region, thus 
I producing ‘Aboriginal Siberia ’ (Clarendon Press 
1914), a book not only full of out of the-way in 
formation, but likewise showing interpretative 
power of a high order Her return from an ad 
vinturous journey involving great privations was 
marked by the appearance in 1916 of a popular 
work My Siberian Year but the full report 
by herself and her colleigue, Mr H Hall, of 
the Inivcrsity of Pennsylvania, has not yet been 
published At Oxford Miss C/aplicka act^ as Icc 
turer in ethnolc^y until the end of the wvr, when 
she passed on to the University of Bristol to serve 
in a like capacity under Prof Fawcett In the 
meantime she found time to compose a valuable 
monograph on The lurks of Central Asia, as 
well as to contribute many articles on the Siberian 
tribes to Hastings s Dictionary of Religion and 
Fthics ' — articles which might well be reprinted 
together in book-form This brief ictount must 
sufiice of th< work of one whose intelleLtual energy 
was on a pir with her personal charm and loftv 
spirit of seif devotion Poland so prolific of genius, 
c in count her imong its best In Oxford I ondon 
ind Bristol alike she was the centre of a circle 
of tdmiring friends whose lasting regret it now 
IS that they did not somehow prevent the too 
i turageous spirit from fatally ov ertaxing tht deli 
c itc frame R R M 

regret to announce the death on May 
of Col Johv Hfrschi-l R F retired F R S 
youngest son of the late Sir 1 1 W Herschel 
Bart in his eighty fourth veir 


Hotel. 


liiF list of honours conferred on tht xcisaon of the 
Kings birthday includes the fillowing n imes >f mtii 
known to the world of science hiitghts Prof 
\rthur Keith Ilunteriin professor and conservat>r of 
the Ri \ al ( olli ge of Surgeons Dr 1 I ewis hon 
consulting physici in since \pril iqi8 to the Ministry 
of Pensicns Dr S Rusia>11 M ells Vice Ch incellor of 
the I nivirsity if I ondon Dr P Conwav Dwver 
■es pr sideiit of the t ollegi of Surgeons Irel ind Mr 
1 B H irrisin Itirector ind Government \nalv8t 
Department of Stienct and Agriculture British 
Guiam ind Bug fien D J McGavin Dirtetor 
Gcnerii of Medical Strviccs in New Zealand C B 
Mr M S I lo\d Assistant Secretary to the Depart 
ment < f Scientific and Industrial Research K C 1 E 
Col W H Willcox late Medical Adviser to the Civil 
Administration in Mesopotamia C I E Dr M N 
Banerjee Principal of Carmichiel Medical College 
Belgatchia Bengal Compamon Impenal Servtie 
Order Mr G J WiUtams Senior Inspector of 
Mines Mines Department 
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\n inten sting iircmonv took pi ice at the Cosmos 
( tub in Washington on fupsdav Mav 10 when Mr 
Henry S Wellcome presented Dr I B Power with 
i gi^d medal specially struck to commemorate the 
1 itter 8 tenure of the din ctorship of the Wellcome 
( hunical Research I iboratories in I ondon from 
their foundation in 1896 t> 1914 when for family 
re isons hi returned to the I nited States During 
ih it period men than 170 papers were published from 
the laboratories mostly in the Transactions of the 
Chemical Society Ihese papers deal chiefly with the 
constituents of plants more especially with thosi 
plants used in medicine and they form a notable con- 
tribution to our knowledge of the diemistry of drugs 
of vegetable origin It will be remembered that in 
1913 Dr Power received the Hanbury medal which 
IS bestowed periodically by a joint committee of the 
Chemical I innean and Pharmaceutical Societies in 
recognition of specially meritorious research on drug* 
A Dtscoy FRY in the Channel Islands of constderaMe 
interest ti aichaeologists is announced in the Ttmti 
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of May 31 Mr L M I ellan Mann of Glasgow hah 
found on the surfice of a rock at Green Island 
Jersey a series of shallosi depressions or cups ’ 
Shnihr cup-markings are found in Great Britain and 
on the Continent md are widely distributed over 
other parts of the world including India Australia 
and North America Green Island where these 
cups hive been found is m islind it high tide 
only, and has been severed from the mainland in 
comparstivelv recent times From pre\ lous discoveries 
It IS known to have been the site of -i Neolithic bun il 
place This would be in sgreement with the usuil 
attribution of rock csrvmgh such is these in Jersey 
to the Neolithic or early Bronre ngt On the other 
hind cup-m irks with one or more concentric tings 
whuh hive a more restricted distribution ind with 1 
few » xceptions ire found only in the I nited 
Kingdom and Sweden ire usually more or less tl'isdv 
assocntid with rtmiins cf the Bron/e ige It is 
silted thit cup mirkings have not hitherto bien re 
corded from the ( h innel Islands This however is 
in error Sir J \ Simps yn figured twi cup m irked 
St Ills fiom Cuernsey one being the prop stone of 1 
dolmen with eleyen cups the other 1 conn il standing 
Stine with three liit,e cups plictd it some distance 
apirt (J Y Simpson Archiic Sculptuies Prx 
S H Scot Ant 1864-6, pi ite viii Tigs * md 4 
see ilso C Rill Observations on C up sh iped md 
otin r I ipidirnn Sculptures in the Old World in 

Cl ntributions to North ^mericm Ethnilogy 
yol V Washingtin 1882 pp 12 13) No cup 
m irked stonts hive hoyyever priviously been re 
c idid frim Jirsey 

Thf \dvisorv Council for Scientific and Indus 
tml Research his quilt recently granted m 
application mide to it ti assist in tarrying out 1 
piece of research work relating tt the determination 
of the parallises of stais hising a certain type of 
spectrum The grant his bei n in ide to Mi W B 
Rimmei wlio up to the present his been cmplo}cd 
in spistrosioj It restirclus it th< Imperial ColUgt 
of Science md fechnoligy undtr the diirttion of 
Pi of A Fowler but will now ciiry out this leseirth 
It the Norm in I ockyer Obseryitory it Salcombe Hill 
Sidmouth This obseiyilory w is f unded b> the late 
Sii Norman I ockyer in iqi-* md the programme of 
work his been confined strictlj to the photography 
of the spectra of stars md their subsequent classifici 
tion according li his sihimi of imreising and de 
creasing temperatures which has been confirmed in 
Its general futures by iht more recent work rf 
Russell and Hert/sprung on giant md dwarf stirs 
The researches of Piof W S Adams hive now rrn 
d red it possible to differentiate ilmost it a glance 
between a giant and a dwarf stai As a large amount 
of spectroscopic material was available at the Norman 
I ockyer Observatory for the apphcation of Adams s 
method a trial research was begun The method is 
based on a connection found by Adams to exist between 
the true brightness of a star and the intensity of cer 
tain lines in its spectrum These line intensities were 
determined by him by estimation the plates being 
examined under a spectro-comparalor At the Norman 
I ockyer Observatory the method employed is to cover 
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the lines gradually with a dark wedge the position of 
which when a Ime is obliterated indicates the mtensity 
of the Ime The results of this trial research have proved 
yery satisfactory and were commented upon very 
fivourably by Prof H N Russell on the occasion 
f a visit to the observatory Ihe above grant has 
been awardid to aid thi extension of this reseat ch 
to all stars of suitable type down to declination 10“ 
md of m ignitude t> , md brighter It is very 
rp|Mirtune for he stiff of the ibservatory is small, 
ind the work could n t h ive been undert iken without 
such additional help 

The annual visitation of the Nitionil Physical 
I aboratory 1 eddmgton will be held on I u^ay 
June 28 from 3 to 6 p m 

Thf Sifeguiiding of Industries Bill was read a 
second time in the Hons tf f mums in Tuesd i\ 
June 7 

iiiK annual cony ers iru ne if th Institution of 
Hettrwil rngmeers will be held it thi. Natural His 
tirv Museum South Kensin),! n n Thuisday 
June 3 1 from 8 30 to ii pm 

\r the mreting of the Physical S ciety of I ondon 
on June i to be held at the Jmi>erial College of 
ScitniA S i th ki nsington S \A 7 Sii Ernest 
Rulheifiid will delnir a lectiin entitled The 
Stability rf \tons 

Proi hiNsins yy IS expected to irriy it Min 
lustci y«st iday ind will dthi r th Adamson 
leituie >n R 1 tiy ty at th I n yer ly at S< 
this aftiinoon Jun q when thi hmoriiy digree of 
n ctor of Scitnci will V onf 1 ! upon him Hi 

yy 11 leayi Mimh s( r f< 1 I nd i 1 nioirow morning 
June 10 

Mr CiiiiritiiT nil icid at M nihistir on 
Tuesday June - th t thi (. ylrnini it his decided ti 
diyote the sun f i ooi or / to fistiring cotton 
growing in the Biilish Lmpire Ih money will li 
lilted it till disjosal of thi British 1 mpiri CotUii 
(•rawing t ri iriti n nd yyiH le m pine of the 
I ryernmeiU s foimn pi iiis f , kxI 1 yeir foi 
In ye rs t thi cor|orati n 

Ihs Hug Mullri lecture of the Chtmicil Society 
intilkd The Natui il Photosynlh tic Processes on 
land I id in St i md \ii ind thiir Relation to the 
Origin Hid Picscnatiin of I ife upt n the Ciith will 
It deliyered U Prof Penj unin M lore on June ifi 
it 8 pm in the Itcturt h ill of the Institution of 
Mechmit il rngincir Stirevs (nle Wesiminsttr 
S W I 

At I generil m tling of members of the Roy il 
Institution held n June 6 speciil thanks were given 
to Sir Humphry Daw Rolleston for his present of n 
sifetylamp yyliith was in the possession of Dr John 
Davy brother of Sir Humphry Davy and to Sir 
David I Salomons for his present of 1 privately 
printed I ife and Study of tfte Works of Breguet the 
famous watchmaker, Aragos watch and two others 
of special interest the first working aneroid made by Vidi 
in 18,7, and a senes of mode Is illustrating the develop- 
ment of the chick 
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h is proposed .o hold an additional ordinary meet* 
ing of the Royal Meteorologiral Society ft>r the read- 
ing and discussion of papers in Edinburgh on Sep- 
tember 7. The British Association will be in session 
in Edinburgh on .September 7-14, and arrangements 
are being made to hold the society’s meeting, prob- 
ably in the afternoon, immediately before the aork 
of the Association begins. The possibility of a 
'"meteorological luncheon ” and of an excursion of 
special meteoi ^logical interest is also under considera- 
tion. 

Thb Newcomen Society for the Study of the His- 
tory of Engineering and Technology is one of our 
younger societies, having been founded only a \ear 
ago. The titular na.nc adopted by the society is that 
of the eighteenth-century engineer to whose labours 
we owe the steam-engine as we know it to-dn\ . The 
subject which the society takes for its field is one 
which has been too much neglected in the past, 
perhaps more so in this country than elsewhere, in 
Spite of the fact that England has been the ctadle of 
so many leading inventions. To some extent this 
indifference is caused by the fact that the materials 
needed by the historian in this branch of human 
endeavour are all too scanty, and it is the aim of 
the society to help in supplying this deficiency. 
Besides holding meetings, the society intends to help 
in the preserv.iiion of records, MS.S., and drawings 
of engineering work, as well ns of biographical 
matter concerning those who have been prominent in 
such work. It is .ilso intended to publish at the end 
of each session a searbook containing original papers 
and historical matter not readily .accessible The 
summer meeting will be held jn Birmingham on 
June 16-17 (headquarters. Queen’s College, Paradise 
Street), under the presidency of Mr. A. Titles, and 
visits to places of interest are arranged for both days. 
On the first day the president will give his nddreU, 
and Mr. A. Scymour-Jones will read .» ]>aper on "The 
Invention of Roller Spinning ” This is appropriate 
in view of the little-known fact that the first attempts 
in this direction were made in Birmingham. The 
hon. secretary of the society is Mr. H. W. Dickinson, 
and communications should be addressed to him at 
the Science Museum, South Kensington, S.W.7. 

The thirty-second congress and health exhibition of 
the Royal Sanitary Institute will be held on June 
ao-2,s at Folkestone under the presidency of the Earl 
of Radnor. Some five hundred delegates have already 
been appointed to attend the meeting, representing 
Government Departments interested and health 
authorities of the British Isles, as well as delegates 
from Australia, New Zealand, Canada, France, and 
Denmark. The congress will be divided into five sec- 
tions .Section A (president. Sir Leslie Mackenzie) 
will deal with sanitary science and presentive medi- 
cine; Section B (president. Major \V. H. Prescott) 
with engineering and architecture; Section C (presi- 
dent, Mrs. H. A. L. Fisher) with the hygiene of 
maternity and child welfare; Section D (president, 
Mrs. R. G. Wood) with personal and domestic 
hygiene; and Section E (president. Viscount Bum- 
tern) vidi Industrial hygiene Conferences have been 
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arranged for medkal officers* of health, sanitary 
authorities, engineers and surveyors, veterinary in- 
spectors, sanitary inspectors, health ^sitors, and rat 
officers. A long list of subjects for discussion has 
been published, among which are such uiiportont 
topics as the control of developmental and wasting 
diseases, the relation of hospitals to preventive medi- 
cine, tuberculosis, industrial fatigue and welfare, the 
;»-cvention and destruction of rats, and smoke abate- 
ment. A popular lecture on June *3 by Prof, E. 
Mcllanby on “Vitamins and their Relation to Health ’’ 
has been arranged, and excursions will be made to 
places of interest in the neighbourhood of Folkestone, 
June 25 will be devoted to a whole-day visit to 
Boulogne, during which the members of the various 
sections will be conducted over appropriate institutes 
in the town. Further information on local arrange- 
ments can be obtained from the Secretary, Ihe Royal 
Sanitary Institute, 90 Buckingham Palace Road, 
S.W.i. 

Da. Capitas and M. Peyrony have contributed to 
the Revue Anthropologtque a r^sumi of the works of 
art which they have discovered at La Ferrassie. The 
specimens are now deposited in the museum of 
the Chflteau des Eyzies. The engravings, etc., 
belong to an early phase of the Aurignacian period, 
and arc among the most ancient works of art known 
to exist. One of the earliest, which the explorers 
themselves unearthed, is a human figure from which 
thq head and limbs are absent and only the trunk 
remains. This is rudely shaped and by no means 
beautiful; it is not steatopygous. Deeply outlined 
carvings of horses’ heads and deer’s heads were found 
on rocks. All the figures ore exceedingly rude. One 
stone is occupied with cup markings in concentric 
circles, and cups appear mingled with other designs. 
Two comi^ete figures of deer in outline, coloured red 
and black respectively, were found. Another figure 
represents the head of a rhinoceros, but only one en- 
graved human figure appears. 'Die authors note that 
all the engraved figures were placed face downwards, 
except in imic case which could not be so treated ; this 
had been designedly mutilated. They hold that these 
rudimentary, yet already complicated, images arc the 
earliest known artistic manifestations and are ritual 
representations of magical practices. 

Miss Nina F. I, ward has published an interesting 
account of her discovery of mammalian remains with 
Mousterian flint-implements in a Pleistocene day in 
the Stoke railway cutting at Ipswidi (Proc. ’Pre- 
historic Soc. East Anglia, vol. ill., part ii.). Besides 
well-preserved teeth and bones of the mammoth, 
horse, large ox, and red deer, there are remains of 
three Individuals of a large lion and fragments of a 
large bear. There arc no traces of the reindeer. 
Close to the crushed skull of a mammoth were found 
some characteristic pieces of the shell of the small 
freshwater tortoise, Emys orbicularit, which had not 
previously been observed In late Pleistocene deposits in 
England. Miss Layard desires to mentirm that ail the 
fossils were named in the geological department of 
the British Museum (Natural History) 
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Tn grester part of the ikull and neck, with a nearly 
'Cpmplete ahouMer-girdle of a new Ple^iosaunan from 
the WeaMen «f Berwick Sussex has just been added 
to the exhibited senes of fossil manne reptiles in the 
i^ogical department of the British Museum 
{Natural History) The specimen wns found in a 
hard nodule in the pit of the Cuckmere Bnck and 
Tile Co and was pre<ientod to the museum by the 
managing director Mr Stanley Tooth It represents 
a small reptile about 6 ft in lenj^th md is of grett 
interest as probaUy being a freshwater specien Just 
as among existing ( etacea the river-dolphins are 
generallv smaller than the manne porpoises so among 
the extinct Plesiosiuria the freshwiter forms mav 
have been smaller than those living in the sea In 
the structure of its shoulder girdle the new species 
resembles the earlv Jurnssic Plesiosaurs more closely 
than those of Httr Junssic 1 mes it therefore 
seepis to have been tn outofdile survivor preserved 
by such an isolated mode of life as a freshwater h bit 
would allow The shoulder girdle is uncrushed re 
taming its origin'll shape ‘ind show mg thnt the reptile 
was round bodied not depressed like a turtle 

Thx Rhodesia Museum Bultwa\( bring in urgent 
need of a new exhibition g illerv hns been promise 1 
loool by the Rhodes Trustees md Sir Otto Beit 
has promised 250! provided the sum of 730! be sub- 
senbed by the public By the end of iqao 486I had 
been subsenbed md the museum ccmmittee now 
appeals for further donations 

Wb are glad to see that the Museumt Journal is 
not fulfilling its threat to appear only quarterly instead 
of monthly though it has overcome a temporary dtffi 
culty bv an ^pnl-Mav number In this Dr Hedit 
of the Nancy museum makes some suggestions for 
co>operation between French and British curators 
which should bear fruit when the Museums Associa 
tion meets in Pans next month One Is that 
examples of the rings attached to migrating birds 
should be shown in the museums of the Continent so 
that visitors to them mav become aware of their 
meaning 

Thb report of the South African Museum for 
iqao records the death of the old Seychelles tortoise 
known as “Peter ’ It proved to be a female So 
long ago as 1834 she had readied a gigantic size but 
how old she then was is not known One of the C ipe 
tortoises belonging to the museum h id reached a great 
size in 1843 and still fulfils the objects of her sex 
Among much other igjg[esting matter in this report 
Dr Peringuey adduces fresh evidence that the stone 
querns of the Bushmen were not for gram but were 
grinding mills for crushing ore The craft of these 
AMcan smiths however never enabled them to make 
■o much as an iron hammer or to dispense with the 
use of stone implements 1 

The Journal of the Royal Society of Arts for May 13 
contains a paper by Sir James Cantiie desenbtog | 
ThoniflOn a machine for armless men in whom the 
amputatioiM are so high that it id imposaible to fit 
iptifioal limbs The apparatus consistt of a table 1 
tw4ar which are pegs which are wrorked by the toes 
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These actuate rods and levers whidi communicate 
movements to rods above the table which constitute 
artificial arms * by means of whidi all lands of 
mstruments may be grasped and worked The 
patient is thus able to use a spoon knife, and fork 
drink from a cup pick up a cigarette from the table 
place it m his mouth, open an ordmory box of 
matches strike a match ind light the cigarette write 
with pen or pencil typewrite turn over the leaves 
of a book play draughts wash and dry hu face and 
neck etc The condition of the armless is indeed 
pitiable and the inventor deserves the greatest com- 
mendation for the design and construction of this 
ingenious machine 

In the Gardens Bulletin btraite Settlements 
(vol li , Nos 9“ii, 1921) Mr T F Chipp pubhshes 
a list of the fungi of the Malay Peninsula which 
it IS hoped may facilitate the work of mycologists 
engaged on the study of plant diseases and lead to 
a more detailed systematic study n( Malayan fungi 

Sevkral papers dealing with the fungus flora of 
South Africa appear in tli« T ransactions of the Royal 
Society of South Africa (vol viii part 4 1920 md 
vol IX part 2 1921) Mias Fthel Doidge contributes 
a revision of the native species of a family of moulds 
(Microthyriatea) which are abundant on the lenis of 
plants in humid wooded districts Descriptions and 
in many cases figures are given of the species a 
large proportion of which are new to science In a 
second paper Mus Doidge describes n detail the 
method of attack and nutrition of the tropical genus 
Meliola which occurs on shoots and leaves of forest 
trees and shrubs The fungus is shown to be a true 
parasite, sending penetrating suckers through the epi 
dermis of the host blocking up the stomata and 
causing considerable disorganisation t f the cells Mr 
Paul van der Bijl des ribes for the first time a fungus 
{Ovulartopsts papayae) which attacks the pawpaw 
plant along the coast of Natal forming a powdery 
covering on the under f ice if the leaves 

iHb I iverpool Geological Society Ins done well in 
piblishinj, in its Proceedings (\oI x 11 pirt 1 1920) 

I transl III in s< mew hit abbrev ted of Dr A 
Heims pajer The Meght of M untoins The 
riginal appeared in the \nnual of the Swiss Alpine 
( lub for 1918 md the illistritons are now repro 
duced The map shows the variation of gravity 
throughout Switzerlan 1 fr ni what is regarded as 
the normal value and is btsed on results recently 
obtained with the seconds pendulum for a large 
number of localities The measurements ore recorded 
as if values below the normal were due to an excessive 
thickness of rock underlying the station with a specific 
gravity of a 4 and curves are drawn representing these 
thicknesses at loo-metre intervals Lines of normal 
gravitv effect (o) occur on the south side of the Black 
lorest and north of the Lago Maggiore Between 
these regions the lines are approximately parallel with 
the strike of the Alpme folding and the gravity-defect 
runs up to —1600 in the Fngadine and to —1450 on 
the southern flank of the Rhfine Valley near Vup 
Dr Heim regards the Alpine mass as floating, partially 
submerged in a plastic tima underlayer into svhidi 
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it hu Mink twck to aome «it«at aitwe its muimum 
Mevation tn into Mioctne times Ttiere u thus bs> 
nssth Its sur/ace a region of mass^efect a gravity 
^acUnal The sheets of detritus from the early tludn 
now dip towards theu* source and the author on« 
more urges that the lakes penetrating the foothills on 
rither side are due to a reversal of the slope of prlmaiy 
valley floors The paper thus presented to English 
readers is a clear and valuable addition to the litera 
tore of isostasy 

In the Meteorological Magatine for April a summary 
is given of the rainfall of San Domingo dealing 
chiefly with the eastern half of the island Meteoro 
logiial data from the Dominican Republic re said 
to be extremely rare the rmnfall records discussed 
have been received by the Meteorological Office and 
are roughly summarised bs Mr C E P Br Niks The 
i^servations were forwarded by Mr VV A riders 
the general manager of the Samana and Santiago 
Railway who since 1913 has had twelve rain gauges 
installed \ map is given showing the annual average 
results for the twelve stations which are situated 
along the vallev of the Yuna River and its tributaries 
Detailed monthly averages are given for Sanihez on 
the border of Sannna Bay at the esstern extremity 
of the island and for La Vega situated ntsr the 
centre of the island about sixty miles westward from 
Sanchez Results for Port au Prince in the west of 
the island sre added for lomparison Over the 
eastern half of the island the heaviest ram occurs from 
May to August And there is a subsidiary maximum 
in November The dr est nonths are from December 
to March Thoe is a considerable range in the 
annual ninhll At Sinchez the average for the year 
18 71 09 in ranging from ^600 in in 1918 to 81 52 in 
in 1913 whist at La Vega the aierage annual fall 
IS 67 58 in ranging from 41 28 In in 1920 to too 8^, m 
in 1917 The prevailing wind is from the east dis 
tinctly a trade wind trending somewhot from the 
south east in the summer months and from the north 
east m the winter months The country is moun 
tainous but very fertile in the valleys 

At the April meeting of the Optical Society Mr I* 
Iwyiian described an instrument fir testing camera 
lenses Ihe method depends on interference and per 
mits of the measurement in w ive lengths of the light 
used of the deviation from sphencity of the whole 
of the wave surface transmitted by a lens from a 
point source behind it This is secured by mountmg 
the lens under test so that it can be rotated about a 
line at right angles to its axis passing through lU 
second principal point The apparatus brings the 
beam which has traversed the lens into interference 
with one which has travelled a fixed distance as In the 
case of a Mtchelson interferometer The itochromatic 
lines of the interference pattern then correspond to 
equal deviations from sphericity of the transmitted 
wave surface The instrument aff rds t most severe 
test and defects of ]en*es bv first-class makers have 
been found b> its means 

Tiix report of the council presented it the annual 
meeting ^ the Illuminating Engineering Society on 
May 31 cOOtaina evidence of further useful work new 
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joint committees in cotoperation with varloua other 
bodies having been form^ to study special probtemo 
arising from recent ducussions Amongst die subjects 
thus dealt with are photometry motor headlights and 
the lighting of kmema studios It is also remarked aa 
gratifying that international co-operation m connection 
with illummation is beuig resumed A session of the 
International illumination Commission the first rinoe 
the outbreak of War is being held in Paru m July 
and such questions as motor headlights artificial 
d-iybght and regulations for industrial lighting will 
be discussed Following the formal business at the 
annual meeting Mr J S Dow read a paper on The 
Use of Artificial Light as an Aid to various Games 
and Sports An account of the lighting of vanoue 
covered tennis courts wa* given and it was suggested 
that even the artificial illummation of football and 
cricket grounds and golf links though admittedly pre 
seating considerable d fficulties might be accomplished 
in the future 

Ws hive received from Messrs L Baker High 
Holbom a descriptive pamj^let of a universal geo 
metric slide photomicrographic apparatus made by 
them from the design of Mr J E Bsmard and 
ortginallv described by him m 1911 The base is 
designed on the girder principle to obtain ngidity and 
the pM-tion carrying the microscope is constructed to 
swing out so that the object may be searched The 
camera a half phte one has a 3 ft extension The 
upper surface of the base carries two parallel metal 
rods and the camera slides on these by two V grooves 
on one and a plane surface on the other the latter 
being intermediate in position between the V grooves 
Ihe pnnciple of the geometric slide is thus obtained 
the apparatus bemg supported practically on three 
jmints forming the apices of a tn ingle while align 
ment is maintained by the V-grooves It may be 
clamped dow i in "uiv posit on and bv means of a 
spindle running in beanngs along the centre of the 
casting which actuates a pulley belted to the fine 
adjustment with a thm cord focussing mat be earned 
out at anv position AU subsidi rv ipp ritus includ 
ing the illuminant is similarly earned on geometric 
slides The pnee of the apparatus » 33I or with 
arc lamp and some subsidiary apparatus about 40! 

Thb April issue of tht Whitehall Gazette contains 
an mteresting article on the fraudulent proceedings 
that were practised to avoid serv ce when conscription 
was in force in this country Some clauned exeraj^ 
tion on the ground that toey were suffering from 
consumption but decluied to provide sputum there and 
then promising to send samples The samples for- 
warded did contam tubercle bacilb but they were 
dead and the speamens were found to be artificial 
cmicoctions A good many forged passports were 
produced by Russians who remained m this umntry 
In some rases a passport belonging to another would 
have the wmtten details bleai^ed out by diemical 
means and the detu^ name etc inserted Some- 
times the date of birth of the man’s owrn passport 
might be put back ten years These forgeriet were 
detected by the change in reflecting power of fhe 
surface of the paper cauaed by the removal of the etae 
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by die bleachuig agent or b> the attempt to replace 
it, by the apreading of the ink caused by the removal 
of the sue by the restoration to visibility by chemical 
means of the blenched out writings by the finding of 
the bleached inscriptions by photography under suit- 
ably coloured lights and so on Ihe article is illus 
trated with excellent photographs nnd reproductions 
of photogriphs 

On May lo it the Institute of Petroleum Tech 
nologists Prof P Carmody (late fiovemment analyst 
Tnnidad) read a paper on Irinidad as a Key to the 
Origin of Petroleum Prior to the meeting the title 
of the paper hid created much interest and curiosity 
ospeaally smong those members who have hid pro- 
fessional experience in tht ishnd but unfortunately 
both the papei ind subs qiient discussion were 
scientifically somewhat dis ippointing The luthor s 
main contention wia thnt in n comp ir ttively small 
area within reasonsbli iccess of Furope nnd under 
'Conditions of life peculiarh satisfnctors for i tropicil 
island there exist nil the nquisitc naluril fictois 
for an exhaustive rcsiarch into the origin of petn 
leum, IS set i little understood ]ircblcm the solution 
■of which must pei force hive fa reaching scientific 
And economic n suits The natuial factors referred 
to include Ihe occurrence of vircd forms of sc lid 
liquid and gnseous hydrocarbon compounds within 
the rodcs of the island, and in illustration of hts idea 
the author gave a brief description of these, supple 
mented with a large number of chemic il and {rfiysical 


data obtained during the cour e of some thirtv years 
work in the f«overnment laboralorv I here is obvious 
value in the publication of such c'ata bv one whose 
long experience ent tl s him to speik with authoritv 
but the raison d ttre of the \ api r suffered much from 

th somewhil n ir vv vew tal n as to the origin 

cf oil V/ Its Uriv iti n entirely fiom vegetable 

natter te ccllul se On this assun plion and in 

view of the inai v kn wn c il ccuiicnis wherein 

marini crginisms havi unqur t mblv bes n inv ilvtxl 
t IS loubtful wh ih 1 Ft ml d does mlied c institute 
the desired key and wh ther is tlu president 
remarked lattr the existence f 11 these foims of 
petroleum is net a disidvant gc rithcr Ih n an aid 
tl Ihe solution f the jiroblcm 

Prof R S Iroii of the fore Irv dep rln ent if 
tlu I niversitv vf Oxf >rd has written fir piiblicatu n 
b\ the Oxfard L nixersily Press \ work iii Ihiee 
V luines n Ihe Silviculture of Indian lices The 
lust volume dealing with Dilleniacca. to I eguminosae — 
Pai ilionacc e is pre mised for appear nice by in early 
due 

\ HU rcpeit of the me ting held on Mav bv 
the National I nion f Scientihc Workers on The 
Vdnunistration of Scientific Work of which e sheirt 
iccount was given in list weeks Naiurv p 4aq 
will appe ir in the next issue eif the union s Journ 1 
Copies mav be 1 tamed from the S cret irj 
N I S W 2s \ let III Street S W i at Ihe end of 
this month (post fiec if) 


Our Astronomical Column. 


CoMBia Reid s comet is rapidly fadmg but she>uld 
be within reach of modeiatc instruments for another 
month An extension of the ephuneris from FbcH s 
elements for (treinwich midnight is therefore given 


Jime 


N D« I 

9 8 833 s *‘38 
13 81041 493, 
17 8 la 37 47 48 
ai 81434 4b ij 
as 816 3 4448 
Values of logr log A 


N r«ci 

June 29 8 17 41 43 31 
July 3 8 19 16 42 21 
7 8 30 49 41 18 
i 8 2’ 19 40 19 
15 82346 3924 
June 13 o<(i6s 02311, 


Ihe following 
comet was obtained at Greenwich (i M I June ad 
loh 57m 38s , apparent right ascension 

3 oh 37 rn 158x8 > apparent north decimation 

37® 12' 45 8* The position deduced from Craw ford 
and Levy s second elements is right ascension 
aoh 38m ss north declination 37° 3' Ihe elements 
are therefore fairly near the truth 
The comet now appea^f^rge and diffused owing 
to Its small distance from the earth It will be nearest 
to both earth and sun on June 13 
Mr G Merton obtained an observation of Dubiago s 
comet on June i He states that its pomtion agreed 
closely with the ephement given in Natum of May 36 
Nova Cvoni III (1920) — Mr Denning writes that 
he observed this object on June 5 at itrfi 40m GMT 
with a fii-in refractor He estimated the magnitude 
to be 96 so that the star’s light would appear to have 
declined very sltghtlv during the last, "1 months It 
win be remembered that tha magnitude of the star 
decreased from i8 to 85 during the a ^ys from 
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\ULUst 4 to Octob r 6 1) o ih t the v<ra„e 
d iTine ff light w is 16 pti di\ Since about ihi 
middle cf (Kt Icr h viui the nuv 1 lypcars to 
hav m int ined its hr t,hlncss in i 1 tl ti iintx 
I I tied vv IV 

CoiLlMOx 01 SrvR Axu Nkbula— Prof Ernest \V 
I Brown contributes i piper on this subject to the \pnl 
I issue of the 4 ilrophjni il Journal laking the star 
IS origin ind the lin i f re lalivc moliem as the / axis 
particles f the nebula equidistant fiom this axis 
. would ill be defle ted into similar hvpirbolit orbits 
meeting m a point on the ixis There would thus 
I be nunui us i llisions of parti Its along the axis 
which wtuld geiieritc i fan shaped nebula with its 
I apix towards the star Another nebulous envelope 
surrounding thi stir would bi foiined bv collisions of 
particles with the star or its appendages Ihe nebula 
IS supposed to he non g iseous it the start being com 
posed of widely scattered partieles 

Hubbles v imble ntbula round the star R Mono 
eirotis IS discussed in detail and it is shown that its 
form agrees eloselv with that indicated bv the theory 
It IS suggested that the vanations in the light of the 
fan shaped appendage may anse from irregularities in 
the density of the nebula that the star is supposed 
to be traversing It is shown that Prof Slipher’s 
observation that the stellar envelope and the fan- 
shaped appendage have idmtual spectra is in accord 
with the hypothesis for both would arise from the 
gas resulting from collisions of the nebular particles 
Slipher and Lampland s further statement that the 
spwtra resemble those of nova tn their early stages 
to Prof Brown that a similar explanation 
may be available for the phenomena of novae 
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The Bdiabtirgfa Meeting 

'T'Ht preliminary programme and invitation circular 
for the ei^^ ninth annual meeting of tfie 
Bntiih Aceuciation to be held in Edinburg on 
September 7-14 u now ready for distn&ition 
Members of the Asaoaation will receive it shortly if 
It has not already reached them , others who propose 
to ittend the meeting may obtaui a copy on applica- 
tion to the Assistant Secretary of tht Assotiibon 
Burlington House London W 1 1 he circular which 

IS more comprehensive than has been customary 
contains more than a merely preliminary programme 
for many of the definitive arrangements for the meet 
ing are set forth and a time table of the principal 
engagements is ippended The circular is ijramphlet 
of sixteen pages a ith 1 three leif cover One leaf 
detachable at 1 perforation provides two reply forms 
— one for intimation of attendance and the other for 
intimation of the member s local address — and in 
order to assist the organisation of the meeting 
members who propose to be present are requested to 
complete and return these forms at their earliest con 
venience On another cover is a useful map of cen 
tral Fdinburgh on which are indicated the principal 
buildings especialtv those to be used for the meetings 
the railwiy stations the bus and tram routes and 
the principal hotels 

A prefaton note on Edinburgh is followed bv the 
announceii ents regarding conditions of membership 
and railway communications In the tatter we note 
Ih it the general officers of the Association have made 
and will continue to make every endeavour to secure 
a reduction of return fares for members attending the 
meeting but up to the present they have been unable 
to obtain this concessio 1 fro n the railw av authorities 
and failing the issue f i further intimation it must 
be assumM that the coicession formerly customary 
cannit be given this a ear Enclosed in the circular is 
a printed slip directing attention to a proposal to run 
motor coaches from I ondon (follow ing routes wo 
Oxford and Cambridge) and from Bnstol 1 iverpool 
and other towns north of these to convey members to 
Edinburgh and back again if so desired The fares 
would be approximately twro thirds of those charged 
by the railways in each case TJie motor coaches would 
leave 1 ondon and points south of 1 iverpool on Sep- 
tember s completing the journev to Edinburgh in two 
davs and arrangements would be made for hotel 
accom nodation en route From Liverpool Man 
Chester I eeds and points north thereof the lournev 
to Fdinb irgh would be made in one dav — Septem 
ber 6 Passe igers luggage would be collected and 
delivered eich passenger being allowed 56 Ib free of 
charge This enterprising project can he realised only 


Of the Bntioh AnoctatiM 

if the transport company has a guarantee as to the 
number of members who would be prepeued to avail 
themselves of it and members are therefore requested 
to state on their intunation forms if they would make 
use of the motor service 

The programme gives the titles of the addresses, 
discourses and principal discussions The presidential 
address by Sir Edward Thorpe will deal widi some- 
aspects and problems of post war science pure and 
applied The evening discourses are on subjects 
especially approjn-iate to a meetuig ui Edinburgh 
Prof C E Inglis will make a comjiarison of the 
Forth and Quebec bridges showing the evtduhon of 
1 an tileyer bridge construction during the jHist thirty 
years and Prof W \ Herdman will give an account 
of the imjxirtant part played by Edinburgh in the pro- 
gress and dexelojinient of the science of oceanography 

The sectional jiresidents addresses will cover a wide 
range of subjects for example the laboratorv of the 
living organism the boundaries of physiology exjien 
mental geology eyolution the theory of Ascent in 
relation to the early history of plants the study of 
native races consciousness and the unconscious the 
place of music in a liberal education water jiower the 
jvinciples by which wages are determmed and agn 
cultural econoTjics Seyeril of these addresses are 
to be introductory to discussions The president of 
the Conference of Delegates of Corresponding Socie- 
ties » to give an address followed bv a discussion on 
Science and Citizenship Arrangements have been 
made for a number of jouit sectional discussions and 
the following are announced as the respective sub 
jects The structure of molecules the age of the 
earth biochemistry the proposed mid Scotland canal 
the origin of the Scottish people and vocational 
training and tests The times of the sectional presi 
dential addresses and of the jyrmcipal discussions have 
been arranged si that those on cognate subjects are 
not held at the some hour for instance the addresses 
are distributed oyer the Thursday Friday and 
Monday mornings and not more than two are at the 
same hour 

From this summin it will be evident that the 
arrangements for the meeting are in an advanced 
stage and we understand that this is also the case in 
regard to the programme of papers to be presented to 
the various sections 

The forthcoming meeting in Fdinburgh— restored 
to Its pre-war length of n full week— promises to be 
one of great sc entific interest and value and all well 
wishers of the Association arc looking forward to a 
full resumption ot the actnity and influence of the 
Association 


The Royal Obsenratory, Greeowicb 


T lir visitaticn of the Royal Observatory took place 
on Juie 4 when the report of the Astronomer 
Royal which covers the year ended on May 10 was 
presented The report states that strenuous efforts 
are being made with Ihe transit circle to complete 
die jiresent cntalojiue which embraces some twto 
thousand stars of the list prepared by Dr Backlund 
and Mr Hough the aim of that list was to cditain 
a convenient number of reference stars uniformly dis- 
tributed over the sky These observations will be con- 
cluded at the end of this year after which observa 
tioni svSl be commenced of all stars down to magni- 
tude 9 ^ betsreen N declination 33° and 64° It will 
be reme m bered that stars down to ma^ltude 90 
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between decimation 64° and gaP and also between 
34” and 33^ have recently been observed at Green- 
wich Tne catalogue of the last named region was 
distributed dunng 1930 it includes the determmation 
of the proper motions of is 000 staro 

The mean error of the longitude of the sun as gWen 
in the Nautical Mmanac is - 1)* that of the moon 
IS -13' which IS deduced from obeervations on 
114 ni^ts Fight occultations of stars bv the moon 
were observed and also both jduses of the solar 
eclipse of April 8 

The -'8-in equatorial has undergone extansnra 
repairs by Messrs Cooke obseryabons of douhis 
stars have now been resumed The working cataloguo, 
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hta bee*i drawn up with the Mea of avoiding over* 
iaiHldiig of (dnervatton and of including stars the orbit 
detem im atloo of which is hopeful. Many orbits of 
bfa Sa rtes have recently been computed by Mr. Jack- 
son, who has also, together with Mr. rumer, pub- 
lisb^ an investigation showing that the mean mass 
of binary systems is double that of the sun. Working 
on this assumption, hypothetical parallaxes have been 
deduced for several hundreds of stars. The observa- 
tions arith the s 84 n. equatorial since 1893 
collected Into a volume, which is nearly ready for 
publication ; it also contains the orbits fc^nd by Mr. 
Jackson, and notes on the relative motion in cases 
where orbits cannot vet be determined. 

The programme of parallax determination with the 
a 64 n. ematoriai is being continued. The plan of 
taking oouble exposures on the same pL-ite at six- 
montn intervals has been dropped ; each plate is now 
developed after exposure. Fiourinl plates of each field 1 
are prepared bv making rulings vkith n diamond in 
the positions of the parallax star .ind reference stars ; | 
all the plates are compared in succession with the 
appropriate fiducial jJate. Forty-nine parallaxes have 1 
thus been deduced in the j'ear.’tho number of plates 
measured being 8ao ; the probable error of a determina- 
tion is oxmq*. | 

There are two extensive investigations in progress 
with the aid of diffraction gratings. The grating em- 
ployed with the astrographic equatorial gives a first ‘ 
diffracted image *83 magnitudes fainter than the I 
principal Image. Bv successive steps it is possible to I 
compare the magnitudes of all stars aithin the range I 
of the instrument. The magnitudes of the stars in the 
Harvard polar sequence are being re-determined. The I 
results obtained so far confirm the Harvard scale for j 
the fainter stars, and the Mount Wilson one for the 
brichter. 1 

The grating on the 30-in. reflector is being used to . 
obtain the effective wave-length, and hence to infer I 
the spectral type, of the stars in the Greens^ich astro- 1 
graphic zone (declination 64® to qo®). An exposure of 
seven minutes suffices to give satisfactory results for I 


stars of magnitude 105. Effective wave 4 engths have 
already been determined for 550 sUrs within 3® of 
the P(Me, the mean probable error being 10 angstroms. 

The astrographic equatorial will shortly be dis- 
mounted in preparation for its removal to Christmas 
Island for next j ear’s eclipse. Sir Howard Grubb 
and Sons are making an equaturiui mounting for use 
there, as the coelostat method proved unsatisfactory in 
1919 for a problem involving such great precision US’ 
the investigation of the Etnsti-in bending of light. 
Mr. Jones and Mr. Melotte will st.vrt for Christmav 
Island early next vear, and remain six months on the 
island. The fact of having an .isirographic ^uatorial 
close to the equator will be utilised (or taking series 
of photographs for the purpose of comparing the 
magnitude scales of northern and southern zonts. 

The Reid and Pons-Winnerke comets have been 
observed both visuath and photograidiicnllv on several 
nights. The first photograph of the latter was secured 
within a few hours of the receipt of Prof Barnard's 
telegram announcing his detection of the comet. 

The usual magnetic .md meteorological oliservations 
h.ive been continued The mean magnetic declination 
for '1920 was 14® 87' W. ; it is diminishing by qj' 
annually, which will bring it to zeio aliout the close 
of the cenluiy. The thief magnetic disturbance was 
from March '22 to 2^, 1920, being nssoiiated with a 
large group of sun-spots The mean temperature for 
the first four months of 1921 was the highest for th.at 
period during the last eighty tears, J.anu.arv being 
7 4® above the average. The rainfall was 1877 in,, 
being 547 in. below the avernge of seventv-five wars. 
July and September alone were above the average. 

The Astronomer Ro\al refers to the success attained 
bv Mr. Bowver in the inechanictU registration of wire- 
less signals on a siphon recorder Signals are re- 
ceiv^ from the Eiffel Tower, Nauen, .AnnapoKs, 
Darien, Bordeaux, .and I.tons; some special series 
were sent from I.vons for the determination of .Aus- 
tralian longitudes. These were recorded both at 
Greenwich and in .Australia 

A r. D. C. 


The Chineee Earthquake of December 16, 192a 


By Dr C, 

A PRELIMINARY report on the destructive 
Chinese earthquake of December 16 last has 
been poured by Father E. Gher*i, and is published 
by the Zi-ka-wef Observatory Though brief, it is of 
considerable interest, as It is the first scientific account 
that we have receiv^ of this great earthquake. The 
report is based on the tetters received from corre- 
spondents of the observatory (nearly all missionaries), 
on articles in Chinese and other newspapers, and on 
the seismograms provided by the Wiechert astatic 
pendulum (mass 1200 kg.) at the observatory. 

The first shock registers there occurred on Novem* 
ber 16, others on December*’ fi, and to. and possibly 
three eariy on December 16. The primary waves of the 
mat sbock arrived on that dav at ish.'qm. i6s., and 
the secondary waves at lah. nm. 4ss. In less than 
two minutes later one of the rccoiding levers was 
dismounted, and after 3^ minutes more the other 
passed off the paper and was put out of action. Such 
as it is, the seitmogram shows that the epicentre was 
about 1400 km. frem Zi-kn-wei, and that the time at 
the origin was lah. 6m. u. (G.M.T.). 

The area most strongly waken lies in the provinces 
of Kansu and Shensi, in the north-wessiof the oountry, 
In which are situate the origins of the nwet dis- 
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Dwison. 

astrous of Chinese caithquakes. From the somewhat 
scanty materials at his disposal. Father Gherzi has 
constructed the probable courses of the isoseismal 
lines, using the Mercalll scale The curves of chief 
interest are those of degrees 10 and 1. The former 
surrounds all the places at which the destruction of 
buildings w.is total or nearly so. It includes the towns 
of Pingliang, Kingchow, Kuvuan, and Tsingnmg- 
chow, and covers a district about 180 miles long. S> 
miles wide, and mors than 8noo square miles iq aiea. 
Its longer axis is directed N.N.W and S.S.E., and is 
roughly parallel to the axes of the great crust-folds of 
this rwon. .Assuming this isoseismal to be drawn 
correetty, it follows that the position of the epicentre 
is about 34-8® N.. 106-2® E. 

As in all enithquakes of the first magnitude, the 
duration of the shock was considerable — according to 
one observer, who measured it, certainly three minutes. 
Throughout all this time the shock seemed to vary but 
little in intensity, though becoming slightly stronger 
near the middle. The effects of the shock w-ere aggra- 
vated by the structure of the country— -the rock in the 
central area being capped bv a thick bed of loessv 
thrdugh which the streams have worn ravines with 
nearly vertical sides. Rbads are said to be cut up 
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by fissure* in which houses have disappeared, and 
are blocked by avalanches which have fallen from 
the ravines. Father Uherzi estimates the loss of 
life at more than 40,000, bv no means a larM 
figure for an earthquake of this character. Probably 
the real number will never be known, as it is a 
custom in this distrut (or families to live in caves 
hollow I'd out in the loess along the river-sides, which 
in many cases were blocked by the fail of avalanches. 

The isoseismal 4, which forms the boundary of 
the known disturbed area, is incomplete towards the 
west. Its mean radius, in the Mrtion drawn, is about 
a thousand miles. Thus the disturbed lyea probably 
contains more than three million square miles, ana 
is perhaps not much inferior m extent to the whole 
of Europe. .At the present time the largest disturbed 
areas known to us are those of the Assam earthquake 
of 1897 (about ij million squ.ire miles), the Kangra 
earthquake of 1905 (nearly 2 million square miles), 
and the Charleston earthquake of 1886 (about 

2.800.000 square miles). The last aiea_ is, however, 
bounded by an isoseismal line of intensity 2. If the 
corresponding isoseismal could have been drawn for 
the Chinese earthquake, the figure given above for 
its disturbed area wxMild have to be multiplied several 
time*. In any case it is clear that we are dealing 
with a shock which, if not the greatest, js certainlv 
one of the greatest, known to us since earthquakes 
began to be studied 

Since the foregoing was written, a report by a small 
party of foreign travellers has appeared in the Times 
of June 4. Though the travellers were unable to 
examine the whole of the central region, they state 
that the shock was felt principally within on area of 

15.000 square miles, bounded approximately by the 
parallels of 35* and 37° and the meridians of 105® 
and 107*, thus agreeing with the result deduced from 
Father Gherzi’s map. The loss of life, however, is 
estimated at a far higher figure than that given above. 
"The prefectural Taoyln of Pingliang puts the total 
loss of life at 180,000, or one-third of the whole 
population; 30,000 perished* at Kuyuan. Haicheng 
appears to have been almost completclv buried by the 
surrounding hills tumbling in upon it, about 70,000 
people being entombed.” Such a total has but rarely 
been approached, and onlv twice, I believe, surpassed. 
The number of deaths due to the Mes>in.i earthquake 
of 1008 cannot fall far short of 100,000. In the Indian 
earthquake of 803 iSo.oiki persons are said to h.'ive 
perished, in the fapanese e.'irthquake of 1703, 200,000. 
and in the Indian earthquake of 1737 the reported 
number rises to a maximum of 300,000. 


Stereochemistry. 

A T the seventh Indian Science Congress Prof. 
^ E. K. .Singh, who presided over the chemistry 
section, deiivered an address on “Recent Advances in 
Stereochemistry,” which has since been published in 
pamphlet form. 

After reviewing the early development of the subject 
by Pasteur, the theory of the asymmetric carbon of 
van’t Hoff and I.^- Del, and the later researches on 
asymmetric nitrogen, sulphur, and selenium by Pope, 
P^cbey, and others. Prof Singh proceeds to discuss 
me more obscure relations subsisting between the 
amount of rotation and the constitution of the active 
substances. In this connection he touched (m the 
work of Pickard and Kenyon, the main outcome of 
’whose researches was to indicate a sudden rise of 
rotation produced at the end of a chain of five or a 
multiple 0/ five carbon atoms— a phenomenon which 
was explained by the proximity of the first and fifth 
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carbon atoms in the chain. Reference was also made 
to the work of H. O. Jones on the activity of 
quaternary ammonium bases containing different 
radicals and certain generalisations which followed. 
The influence of conjugation, as illustrated by the 
work of Rupe, and the ^normally high rotations pro. 
duced in the derivatives of ammo-camphor were also 
reviewed. This was followed by a reference to the 
relation of optical activity to position Isomerism, with 
a discussion of Frankland’s theory. 

Prof. Singh, who has himself contributed certain 
observations on the subject, comes to the conclusion 
that neither Frankland’s theory nor what he terms 
“Cohen’s rule” accords with the facts; but omits to 
point out that both his own and Frankland's observa- 
tions are made with dissolved substances in which 
the solvent may, and fn-quenlly does, modify the 
rotation, whereas Cohen and his co-workers pur- 
posely avoided the use of any solvent. Finally, the 
address dealt with those mysterious changes of rota- 
tion known as “the Walden inversion,” which are 
effected by certain reagents, when one constituent of 
an asymmetric group undergoes replacement. The 
earlier theories babea upon change of structure due 
to the reagent have since been shewn to be untenable 
in the light of the work of Senter and Drew, who 
find that with the same reagent different solvents may 
produce a similar inversion J. B. C. 


UniTersity and Educational Intelligence. 

Birshnoham. — At the meeting of the Council of the 
University held on Wednesday, June i, Mr. Walter 
H. Muberly was appointed to the chair of philosophy 
to succeed Prof. J. H. Muirhead, who is retinng 
from the chair in September next. Mr. Moberly is 
dean, fellow, and tutor of Lincoln College, Oxford, 
and one of the best known of the younger teachers of 
political and social philosophy in the Philosophy and 
Histoiy School of that University. His experience of 
municipal administration as a member of the Oxford 
City Council and his work with the Workers’ Educa- 
tional Association should contribute to make him a 
fitting successor to Prof. J. H. Muirhead. 

Dr. H. J. W. 'lillyard has been appointed to the 
chair of Russian, and Signorina L. P. di Castel- 
vecchio to the Serena chair of Itali.m. Dr. Tillyard is 
the first occupant of the chair of Russian in the Uni- 
versity— a chair founded on the fund collected for the 
purpose by the Birmingham Chamber of Commerce. 
Signorina di Castelvecchio is the first professor of 
Italian to occupy the chair founded on a generous 
benefaction from Mr. Arthur Serena and on funds col- 
lected by the Birmingham Chamber of Commerce. 
She is the first woman to be appointed to a chair in 
the Universi^. 

The Council has also appointed Mr, E. H. F. Mills, 
fellow of St John’s College, Cambridge, and secre- 
tary of the University Library, Cambridge, to the 
office of librarian whim will shortly be vacant by the 
retirement of Mr. W. H. Cope. 

Cambridcb.— Dr. G. E, Moore, Trinity Cdlege, and 
Mr. W. E. Johnson, King’s College, nave be«i re- 
elected University lecturers in moral science, and 
Mr. F. Debenham, Gonville and Caius Ctdlege, has 
been re-elected University lecturer in surveying and 
cartography. Mr. J. A. Venn, Trinity College, has 
been nominated Gilbev lecturer in the history and 
economics of agriculture. Mr. J. C. Wallace hat 
been elected a Junior fellow of Emmanuel Cottege. 

Miss P. E. Haines has been elected to a scientific 
fellowthip at Girton College, and Miss M. T. Budden 
to an associates’ fellowship in mathematics at Newn- 
ham College. 
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It ia proposed to appoint a committee of nine to 
manage the low-temperature station for research in 
biochemistry and biophysics, which is nearing com- 
pletion. Five members of the committee are to be 
nominated by the council of the Senate and four by 
the Department of Scientific and Industrial Research. 

The Syndicate to consider possible alterations affec^ 
Ing the Mathematical and Natural Sciences Tripos is 
to consist of Dr. Fitzpatrick, Sir Joseph Thomson, 
Prof. H. F. Baker, Sir Ernest Rutherford, and 
Messrs. W. B. Hardy, A. Hutchinson, W. H. Mills, 
J, Barcroft, J, F. Cameron, A Wood, C. G. Dans'ln, 
R. H. Fowler, and G. P. Thomson. 

Dr. H. Hartridge, King's College, has been ap- 
pointed senior demonstrator in physiology. 

Ovbing to the continued difficulties of railway 
travelling, the vote on the admission of women to 
membership of the University or to titular degrees 
has been postponed from June 16 to October 20. 

Tlie Arnold Gerstenberg studentship will be awarded 
to the science student of proper standing who writes 
the best essay on one of the follow ing six subjects 
The Ultimate Data of Physics, Philosophical Aspens 
of the Theory of Relativlfs’, Mechanical Explanation 
and the Prtilems of Biology, The Theorv of an 
“ Elan Vital " .and Related Conceptions, Heredity and 
Memorv, Instinct and Intelligence. 

M.xnchestkr.- Dr. Harold Robinson, senior lec- 
turer in physics .and assistant director of the physical 
laboratories, has resigned his appointment as from 
fieptember 29 next. ‘ 

The following have been recommended for the 
degree of Doctor of Science : - Frederick William 
Atack, William Broadhurst Brierlev, Colin Campbell, 
Robert George Farghcr, William Harold Pearsall, and 
Henrv Smith Holden. 

In connection with the department of coal gas 
and fuel industries of I-ecds University a Corbet- 
Woodall scholarship in gas engineering is being 
offered. It is of the annual value of 60I , and tenable 
for three year>., w ith the possible extension to a fourth 
Full particulars enn be obtained from the registrar 
of the University The latest date for receiving appli- 
cations for the scholarship is June 15. 

Summer schools for practical work in open-air geo- 
gra^y, geology, botany, and allied sciences will be 
held under the auspices of the Geographical Associa- 
tion at Chamonix (July sfi-August ii) and in Snow- 
donia (August I3--27). The original glacial researches 
of De Saussure, Forbes, and Tyndall will be retraced 
in the Chamonix district, and, similarlv, Ramsay's 
work on the ancient glaciers of North Wales will be 
studied In Snowdonia. Particulars of the arrange- 
ments may be obtained by sending a stamped ad- 
dressed envelope to Mr. H Valentine Davis, 
“Noddfa,” Wistaston, Crewe. 

The Bulletin of the National Research Council for 
March (vol. ii., part i, ]^o. 9) contains a classified 
statement comfdlM by the Research Information Ser- 
vice of the funds available in 1920 in the United States 
for the encoura^ment of scientific researdi. The 
publication falls Into seven sections, of which the first 
IS introductory, and sections ii. to vi. contain lists of 
the medals, prizes, fellowships, etc., In connection with 
which specific mention is made of research. In sec- 
tion 11. the various medals and prizes are brought 
together; section iii. deals with ^nts for research; 
section iv. with institution funds for research; and 
section V. with the fellowships and scholarships avail- 
able for research workers. In every base re f ere n ce is 
made to the awarding body, the nature of the researdi 
for which the award is made, the frequency of awsud, 
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and usually the monetary value. Section vi. consists 
of an index to the subjects iq which funds for research 
are available ; while section vii. forms an index to the 
various institutions ixhich make awards and to the 
funds from which grants for research are allotted. A 
trulv remarkable amount of Information from widely 
scattered sources is thus brought together conveniently 
in a single publication. 

‘The programme of the Summer School of Civics, 
to be held this year at Guildford, Surrey, from 
July 30 to August 13, offers opportunities for good 
all-round social study. The courses of lectures to be 
given fall into three groups. In the first come those 
on geography, descriptive economics, primitive and 
present-^y institutions, and anthropology; through 
these the student will be given a condenW view of 
community life at the present day. In the second 
group are the courses which develop a theory of com- 
munity life, e.g. those on social biology, psychology, 
philosophy, etc. In the third group come the courses 
on the principles and practice of civics, social educa- 
tion, public administration, and economic problems. 
A spe^I course for teachers on modem developments 
in education will also be given. Informal discussions 
will be, as formerlv, a great feature of the school’s 
work, and there will be exhibitions of civics, rustic 
surveys, housing and town-planning schemes, and 
excursions in Guildford and the neighbourhood. Mr. 
.A. Farquharson will be responsible for the general 
direction of thp school, and a number of well-known 
lecturers have offered their services. The inaugural 
lecture will be given by Prof. Patrick Geddes, pro- 
fessor of sociology and civics in the University of 
Bombay, and spreial lectures on psycho-analysis are 
being given by Miss Barbara Low Full particulars 
of the school may be obtained from Miss Margaaet 
Tatton, secretary,' Civic Education League, L^lay 
House, 65 Belgrave Road, Westminster, S.W.t. 

Onx of the prime features of the Education 
Act of 1918 i\as that est.iblishing day continuation 
schools for young persons entering upon employment 
at fourteen years of age. Immediate provision uas 
to be made by the various local education authorities 
for education during workini' hiniis for such young 
persons for seven or eight hours i\eekly for forty 
weeks of each of two following years. Many large 
firms in the North of -England, chieflv textile and 
engineering, took advantage of the provision so made 
and established for their own emplmees classes of a 
liberal character dunng working houis. Some educa- 
tion authorities, of which Manchester is a notable 
example, also established f.icilities for continued day 
education. The I.ondon County Council was one 
the very few authorities which adopted the Act, and 
the Board of Education thereupon named an appointed 
day in the terms of the \ct. The Education Com- 
mittee of the L.C C., among its other activities, made 
large provision for the means of continued day educa- 
tion, which received a gratifying response. It is there- 
fore a matter of much surprise that the Education Com- 
mittee of tile Council resolved on May 9. and con- 
firmed at a meeting held on June i, that the Council’s 
interim scheme adopted on May 4 of last year be 
amended so as to provide for the "continued day educa- 
tion of employed young persons up to 15 years of 
age only. The reason ^ven for this decision is that 
the cost of continued education for two lear-. under 
the .^ct is too great in face of the growing un- 
willingness of the people to pay inn eased rates. 
.Apart from the serious injurv to the young persons 
concerned, it is a proposal of very doubtful legality, 
and it is to be hoped that the reco'mmendation to the 
Coyncil. which iwas ctnried bv a m.ijority of only 
one, will be summarllv rejected. 
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Caleodtr of Sdcntlftc PteoMri. 

Jmm •> ItTI Olrvri Wmk P wi Mi f w M -A 

founder of the Geological Society 

'wa* dietingulihed for hu etudy of the fo^ 

of the Purl* bawn He aeeleted LyeU in Ae clas^ift« 

tion of the Tertiary ^rtem mto Eocene Miocene and 

1IM AiMrt Mwia 

teacher first at Bourg and lyons Ami^e in i8oS 
became a profewor at the Ecole Polj technique -ind 
in 1824 ant appointed to the chair of 
phyeice in the ColWge de France like Oerated 
Faraday and Henrv he was a pioneer m the snen« 
of electro^namics uhich ne developed with 

matheinatical skill Hie Obirfjrvations Electro- 

dynamtques appeared in 1822 and hu Th^orie des 
Phdnom^es Electro-dynamtques in iSjp 
dMN U. 1888 Rabart BraiM dlad ^Beginning life 
as an assistant surgeon m a Scottish regiment through 
Banks Brown in 1801 went to Australia with Hinde« 

In the JnvesUgatof md four \ears later returned with 
a collection of 4000 plants He was -ifterwar^ placed 
m charge of Banks s collections and became botanical 
keeper at the British Museum The foremost botanist 
of his day his works embrace not only systmatic 
botanv but also plant anatomj and physiology Hum 
boldt called him facik prmceps botemwi^ 

date 18, ins LnV Oraiiia* dtod -Distinguished 
for his work in synthetic geometry Cremona for 
thua\ years was professor of higher nathematics in 
the University of Rome He reorganised the mathe 
tnahcal ins^ction in Italv ana for a time was 

Minuter of Education 

JwM ill 1878 JsMfdi ¥finhMk dfed— For some 
years superinteadent of the American Nautical A1 
manac Winlock in 186, succeeded G P Bond as 
professor of astronomy and director of the observatory 

^‘jwTlU lltT K»» RimHi" rrwfm 

student at Bonn and then assistant to uebig 
Frescnius from 184s onwarfs ,1*®*'“*^®* 
chemistry and technology at the Agricultural Institute 
at Wiesbaden He made manv anaUt cal reseairhM 
wrote standard te-st books and in 1863 founded the 
Zeitichnft fur analytische Ch^e _ . . 

dwM 1*. 1888 Henry Ohielee ntwiMf 
died The assistant of Lord Kelvm m his importMt 
experiments on the resistance and insulatlOT and tM 
making of electric cables lenkin afterwards occuj^ 
the chairs of engineering in University CoU^ London 
(i860 and in Edinburgh I niversih (ladWi 
June 13, 1844 Thonw Olmrlee Hape 
in i7<><) succeeded Black as professor of chcmutry m 
Edinburgh I niversitv Unrivalled as a popular 
teacher more than 16 000 students attended his lec 
ture-. To hm we o\e the demonstrntion that water 
nttai IS Its maximum density 4® - 

Jme 14 1748 Oelui ItaeiMrM M -Bom in 1698 
Alaclaurm at the age of nineteen became professor or 
mathematics at Aberdeen In 1724 he was appomt^ 
to the similar char at Edinburgh After Newt«e 
death he was recognised ns the foremoit Bntisn 
mathematician He died at York his death being 

due to his exertions during the Rebellion of 44 

thM 14, 1878 HmitMi Uuit 
Huguenot descent D Arrest was bom and educat^ 
at ^lin He assisted Fncke held the chair of mathe- 
fflgtica and astronomy at I etpng and in 1857 became 
dbaator of Copenhagen Observatory 
MM 14. 1888 KiH QegmdMW died --Fit 
hu work m comparative anatomy G^enbaur hew me 
chain td anatomy at Jena and Heidelberg Hu Ele 
ments of Comparative Anatomy appeared ^J^4 
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Socittk* uad AcRdcmle*. 

LONtXlM 

ReTil Seclsty, June a —Prof C S bfaemngton, 
preai^t, m the chair — Bakenan lecture by Df 
7 M Uwty and Dr C P AasHa Optical roUtorv 
du^sKMi Although no case u known in which 
Biots law of inverse squares amk/K*, u aoeuriddy 
true the rotetory dupersion in a very large number 
of organic compounds can be exnresaM by the rmipfe 
dupersion formula a=ik/(A*-A,*) which differs front 
Biot s formula only in the introductum of a diaper 
Sion constant A,* Thu formula is a special case of 
the general formula aaSfi,/(A*-A,') introduced by 
Drude as an approaimation baaed upon the electronic 
theory of radiation and abscrption of light Sub- 
stances which require more than one term of thu 
equation are said to show complex rotatory dispersu>n 
lartaric acid and its esters give dispersion curves 
which frequently show an uiflexion a maximum and 
a i^onge of sign they are desu-tbed as cites of 
iMomoloMs rotatory dupersion Ihese can be repre- 
sented by two terms of Drude s equation while the 
rotatoiy dispersion in <)uartz was represented by a 
similar equation in wrhich the dispersion-conttont of 
the negative term was neghgible In order to express 
recent measurements it u necessary to assume finite 
values for both dispersion constants and to introduce 
a term to express the uifluence of the infra red absorjv 
tions this can be taken is \ constant The anomalous 
dispersion of tartaric acid was attributed by Amdtsen 
m 1848 to the presence of two modifications of the 
and diffmng in the sign of their rotations and in the 
magnitude of their dispersions This view has been 
confirmed (i) by the pit»f that the complex rotatory 
dispersion of the acid nn I its derivatives can be ex 
pressed as the sum of two simple dispersions and 
(2) bv the discovery of cert m fixed denvativcs of 
tartanc and which exhibit simple rotatory dispernon 
Attention is directed to some analogies between tar 
taric acid and nitrocamphor whuh give two isomenc 
compounds in soluhon 

Zteiegical Seclsty Mav 24 —Prof E W MacBride 
vice president in the chair — Dr C W Aadiews 
The skull of Dtnothertum gtganttufn in the British 
Museum —Dr C F Seutag (i) The comparative 
anatonv of the tongues of the Mammalia Families 3 
end 4 Cebidse and Hapabdas (a) Some points m the 
anatomv < f the tongues of the Lemuroidea —Prof R 
Breea Some new genera and species of anomodont 
reptiles from the Karroo beds of South Africa — R I 
Pecack The external characters of some species of 
Lutrinse (otters) 

OMiegkal SMlity May as— Mr R D Oldham 
president in the chair — G W Lowytaigh The junc 
turn of Gault and lower Greensand near Lei^ton 
BuxTard (Bedfordshire) The paper a continuation 
of one by the authn- and the late J F Walker pub- 
lished in 1903 describes about twentv sections ex- 
hibiting the of the Gault m excavations around 
Leighton Buzzard The variable Basement Beds** 
of the Gault are cmdensed deposits falling matnlv 
wnthln the zone of Ammonites mammlUatus * as 
recognised in northern Prance The evidence bean 
out jukes Browne s suggestion of the occurrence of 
a current swept strait in this quarter during tale 
Lower Cretaceous times During the accumulation of 
the Basement Beds a shoal m this strait north Of 
Leii^ton formed a reef while the deeper water to the 
soumward gathered a stratum of gritty (ffauconhae 
team and clay wiffi fossihferoua phosfdmtw nodiM 
The transitional stages are visible ki the s acHowe 
The dark days above the Basement Bods ** bMong 
to the Lower Gault hkre reduced to Mwt half m 
thickness at FoBcestena They rest sharply on ffrii 
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irofistaoe pans ” of the reef, but usuall) pass down, 
ward by _^ftty intercalations into the glauconitic 
loams The mcoming of the Upper Gault with keeled 
ammonites, is shown in three of the sections A 
band corroded phosphatic nodules like those of the 
' Junetioa.Bed ’’ at Folkestone occurs nerr the base 
of the diviston, and marks a long pause in the sedi 
mentation 1 his band has \ielded man) fossils Ihe 
palsMotology of the deposits is discuss^ md is held 
to be m general agreement «ith tint of the srme 
succession in northern France 
Phyileal Seelsty, Mas 37— Sir \V H Bragg presi 
dent m the diau*— H Peallag The reflection of the 
X-ra) spectrum of palladium from fluorspar An 
examination of the odd order spectra reflected from 
the ino plane of fluorspir using pittadium \ rsvs 
has been made isith the Men of testing the Lewis 
I angmuir theory of the motiixi of v-ilenc) electrons 
in compounds Evidence in pirtiil confirmation of 
the theory has been obtained —Sir W H Bragg 
The intensity of \ ia\ reflection b\ diimond The 
relative mtensities of the reflictions ol monochromatic 
X-rays bi the crystallographic planes of diamond are 
given The special difficulties due to the small sire 
of available crystals are discussed The results lit 
very closely on smooth cuncs indicating that if the 
outer electrons of the carbon atim he it any con 
siderable distance fioin the centre they must be in 
motion over a wide range or fir some other reason 
must contribute little to the reflection 1 he properties 
of the carbon atom fa diamond iro based on a tetra 
hedral form The tetrahedra point away from any 
(in) plane in the case of half the atoms and towards 
It in the case of the other h ilf Consecutive in 
planes are not exactly of the same nature and con 
sequantly some slight second order reflection from 
the tetrahedral plane might be expected This effect 
though slight has been found Reseirch Staff of the 
GcMral Electric Ce , Ltd K method for the micro 
analysis of gases by the use of the Pinni pressure 
gauge A method of analysis of gises it a pressure 
^tneen 061 and 0001 mm is described based on 
the characteristic yapoiir pressure timperaturc curve 
of any substance \ gauge suth is ihc I’lrani g lugt 
which \i ill measure the pressures f y ipuurs is well 
as of permanent gases oyer the range mentioned is 
used 

MA^CHBSTBR 

Literary aad Phllesephlcal Seclct) hebruan 8 — Sv 
"Henry A Miers president in the chair C V\ 
Daskwerth Note m a unique set of hydrometers 
Prof (» Unwta Samuel Oldknow the first manu 
facturer of Bntish muslins An account of Oldknow s 
records (178a i8ij) including the whole process of 
manufacture 

Literary aad PhllosopUcal Society and the Faraday 

Society (Joint Mietmg) rebruorv ii— Prof A W 
Porter president of the Faradnv Society in the chair 
— Dr A Fargasea Studies in capillarity Part t 
Some general consideratTon^ and a discussion of the 
methods of measuring mterfacial tensions The im 
portance of accurate measurements of surface ten 
sions in view of the development of colloid physics 
IS becoming increasmglv manifest and a systematic 
determination of capillary constants is urgently 
needed In this oapm- the genetic ” relations of 
various methods for the measurement of surface 
tensions are discussed A critical comparison of these 
ahowa that among the moat promising methods for 
systematic use are thoM depending on the measure 
ment of (i) large bubbles or drops (a) the maximum 
preesure r^uired to release a bubble of air from the 
end of a capillary tube immeised in the lujutd arid 
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(3} the maximum pull on an anchor nng which Is 
immersed in the liquid and slowly withdrawn Deal- 
ing nnth the ascent of a liquid in a capillary tube it 
is shown that w here a* is the specific cohesion and h the 
height to which thi liquid rises in a tube of radius r 
the equation 

2o’-Wi(i + r/» ^ oi-’88r* h’) 

IS adequate for all requirements Methods are pro. 
posed for the measurement of the surface tensions of 
such liquids as molten metaU and the problem of the 
accurate measurement of interfaual tensnns is dis- 
cussed —Dr \ Fergnsoa and P F Dowson Studies 
in capillarity Part 11 A modification of the capil> 
lary tube method for the measurement of surface ten- 
sions A modification of ihi usu d method is pro 
posed in which the meniscus is forced down to the 
end of the capillan immersed yertinlly in the liquid 
and the pressure required to effect this is measured 
on a separate manometer \pait from small correc 
tions the differenie in ley el of Ihe surfaces of the 
liquid in the g luge is equal to th heights to which 
the same liquid w juld rise in the capillary tube em 
lined By using a specially light Iiqui 1 in Ihi gauge 
this differenie may therefore be in igiiified But anv 
manometer of sufficient delicacy may be used and the 
use of a cathetomet r ay ided Thus the differentiaf 
minometer or a sim| Ii sli ping tu1 e manometer wilf 
give accurate results by ordmn n iked eye cstinn 
tions lempet ture r ntr I bei in«s relatnely simple 
and the tempi ratuie of the ncniscus may be est mated 
by means of a thei 11 1 juncti m placed close to the 
end of the tub Cal 1 nti n of the capillary is un 
necessary for me surements are always m ide with 
the meniscus in ne Icfnite position I the end of 
Ihe tube 

Dt BUS 

Royal Dablln Sociotv May 4 Ur 1 b Mackett 
in the chair — Prof 1 Johnioo and Miss 1 G Oil- 
more The iccurrenie of Uewalquea 11 thi tore of 
the bore made it Mashing B y Co I y rone This 
Imre made to tap a lonti ilid coilfiild if possible 
had to be abandoned owing to thi uiexpected thick 
ness of the bed of I lugh Neagh (.lay encountered 
(iiq6 ft mate id if a,o ft) and film thcr ciuse* 
Plant remains yy ere obtained especially at a depth of 
870-030 ft aboye the lithinurg ir basalt The 
hellebtire like f Ing of Dcwalquia w is f iiind repre- 
sented bv three new species D fnhir 11 a I) fraxtm 
foha and D d iiti iilala of whiih particulars ore 
piyen The autlmrs rest le I the leaye an 1 found peltate 
scales like those of rngelhardlia pre-int 1 hey regard 
I>walque i is in ancient memi ei of the luglandacese 
It IS recorded from the Cretaci u. of \merica and 
Furopc also fr im Belgium (I er hocene) and Italy 
(Oligcmene) The pi int beds it \\ ashing Bay are 
probably I pper Otigocene — The 1 ite Prof I \ 
NcCMIaad and I T McHenry ITncharged nuclei pro- 
duceil in moist air bv ultra violet light and Other 
sources Fhe uncharg 1 nuclei produced m moist air 
bv ultra yiolet light were given an electric charge 
through the igoncy of uranium Their number and 
sire could then be readily found under y an ing condi 
tions It IS concluded that they are minute drops of 
water and that they probably owe their formation to 
the production of hydrogen peroxide The nuclei pro- 
duced bv heating glass were also studied Moderate 
heating caused a temporan evolution of nuclei attri 
buted to surface impurities absorbed from the atmo- 
sfdiere Strong heating caused a continuous evolution 
attributed to disintegration of the glass Similai effects 
were observed with metals —H G Bseksr A simple 
apparatus for observinig the rate of reaction between 
gases and liquids and the determination thereby of 
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the effect of •urring on the rate of wdution of oxygen 
in water The pnnaple la shndar to that already 
deacnbed elsewhere by Dr.. Adeney and consists in 
enclosing the liquid with a known vedume of gas in a 
space connected to i manometer and observing the 
change of pressure due to absorption Experiments 
made on the effect of stirring on the rate of absorp- 
tion of ox>gen from the air showed that the rate of 
solution IS enormously increased even by gentle stirring 
of the liquid and with more vigorous stirring tends 
to the maximum value already found by a different 
method The experiments form a link between condi 
tiuns occurrmg m Nature and those obtiining in the 
method previously described by Adincy md Beikcr in 
the soriety s Proceedings 

Paris 

Acadcaiy el Sclsacss, May 17 M Geurges. I emuini 
in the chair — \ Dcajoy The calculatiin ol tie 
coefficients of any convergent trigonomet liI s nes 
the sum of which is given — G Dams The tri iii. 
contours — M Brata Series the general turn of 
which tends towards zero — G l^direa Integral 
functions of finite order — ] Lc Roax The theory of 
relativity and the secular movement of the perihehon 
of Mercury - B Lyet The aurora borealis of May 
14 15 19a I and the simultaneous magnetic pheno- 
mena Intense magnetic disturbances commenced 
twenty hours before the passage of an important 

r p of sun spots across the central meridi'in and 
passage was followed by a remarkable xurora 
bore'ilis J Oaillaam Observition of Pons Win 
necke s comet (1921b) made with the equ it< rial of the 
Observatcry of I yo s Position on May 10 is gi^^tt 
Ihe comet is roughly circular with a faint central 
condensation M ignihide ibout G Vavea md 

J Dctrie Ihc trgnsforin lion )f phenol into c^clo 
hexinol A study of the iddition of hydrogen to 
phenol with plitinum as the catalyst It is shown 
that cyclohexanone is formed as an intermediate pro 
duct— T Nsrtlact and P Cslssst The actioi of 
chloriloxin on the romatic amints the synthesis 
of isatins When the oxime of chloril condenses 
with aromitic amines the chlorine and not the tide 
hydic oxygen reacts Fhe product of the condensa 
tion treated w ith hot sulpnunc and yields isatm 
Startmg with various substituted amines the corre 
spondmg substituted isatins can be readily prt pared 
M Issplean The action of 2 a-dibromopropvlene 
upon ts proDi Imagnesium bronide — MM DsUpins 
Plsary and VUIs Rese irehes on dichloroethvl sul 
phide The materul prepared from ethvlene and 
chlorides of sulphur contains various impurities 
These give some sulphur as sulphuric and on oxida 
tion and only from 60 to 70 per cent of the chlorine 
IS removed bv hvdiolysis with water it 80® C The 
pure material gives no sulphuric acid on oxidation 
and the whole of the chlorine is removed bv hydro- 
lysis R Fotis and O Lauds Syntheses of cyanic 
acid and of urea bv the oxidation of ketones acids 
and amines in the presence of ammonia — G Ara* 
boarg The ichthiolo^ical fauna of the Sahelian of 
the Oran region A Magnoa The ratio of the wing 
surface to the caudal surface in birds — F Ladrayt 
Histological and histochemic il researches on the pig 
mentary atrophv of the liver —A Weber Researches 
on the toxicitv of the internal medium of Batrachiana 
towards iheir eggs V Galippe and Mme G Seal 
land Researches on the presence in meteontes hard 
stooes^ minerals ouartz granite basalt volcanic 
asl^ and lava of * organites suiiceptible of reviving 
nqf on their resistance to high temperatures —F 
I fli rt a a and R Caarrkr \ trspanosome of the bat 
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Vtsferugo ptpttifMtu Hypothesis relatiya to the 
etiology of endemic goitre In Lower Alsace about 
10 per cent of dieae Mta are mfected with a trypano- 
some resemblmg Schutotryponum Crum but smaller 
The suggestion is made that this organism may pos- 
sibly be the cause of endemic goitre — ^A Sartsry and 
P BalUy The agglutmaUng power of thorium sul- 
phate on the spores of AtpergMus fumtgotut An 
emulsion of the spores was defied by solutions of 
thorium sulphate the maximum effect bemg produced 
at c xicentrations between 0001 and 00005 Concen- 
trated solutions do not agglutinite the spores — G 
Mariaasca aqd E Craclaa I esiims of the nervous 
system in exanthematic tsphus and their relations 
with neuritis — C LcbolUy The preservation of the 
aphthous virus by told 

ROMh 

Reals AccadeaiU naztoask del Llacel Marih 6 V 
Volterra vice pre si lent in the thair— Piper by a 
fellow Col 6 \ Greece Ltilsible inergy of the 

wind 1 he variability of w inds coupled w itri the fact 
that the energy varies as the cube if the velocits has 
hitherto prevented this source of energy from being 
put to much practical use Rcferr ng to accumulators 
the luthor cons decs that recent researches on thermal 
accumulators offer in opportunitv for storing this 
tnergy in a form adaptei for heating purposes at a 
moderate cost Ri girding the installation of genera 
tors the authc r suggests the construction of barrages 
fixed in such localities as a gap between mountains 
where the prevailing wind is more tr less constant 
in diriition It is also ptnted out that after pass- 
ng ai tbstaile the w nd soon ilmost r covers its 
original vcloc tv so th it bv fix ng several installa 
tons ne behind the other i is jossble to utilise 
the nergv ont 1 icd in a considerable height of air — 
Pipers communirited through fellows — M Pieaae 
Potential f 1 double surf ice laver This extract from 
a letter to Prof I evi Civita deals with a proof that 
the potential of 1 magnetic shell has finite definite 
V due of the surface c f the sht II except it a singular 
po nl Pr f \ 1 0 Sards \ spectroscope with 

catoptric grnt ng 1 his arr ingi neat consi^s of a 
number of reflecting laminae of equ il thickness over 
lapping each other by the same amount their edges 
thus resembling a flight of steps by reflection from 
whih a diffraction spectrum s foimed of a beam of 
light incident normally to the laminie — Prof G 

Magrial Preliminary notice of the Italian expedition 
for exploring the seas of the I evant This expedition 
formed the part assigned to Italy in carrying out the 
programme arranged in 1919 uider the auspices of 
the International Commission for the Saennfic Ex 
ploration of the Mediterranean For this purpose the 
Tremitt of 500 tons was equipped the fundamental 
problem to be investigated being the distribution and 
cause of the currents in the Bosphorus and the 
Dardanelles —Dr C Parriar The true nature of 
Rosisitf H G Stefaolal Geology of Cyrenaica 1 
Eocene strata An examination of literature and 
materials considered especially in relation to the pre- 
vious researches of Prof J W Gregory (Quart 

i [ourn Geol Soc vol Ixvii iqii) — A notice of the 
ife and work of the late Prof P A Saccardo read 
on February 6 bv Prof O Mattirolo occupies twelve 
pages at the end of the number of the Atti containing 
the previous papers 

March zo— F D'Ovidio president m the dtalr — 
Papers bv fellows — F levrt Theory of simple in. 
tegrab of the first species belonging to an algebraic 
surfece 1 — C Da Ststoal I igunan fossil sponges, v 
Mulmo di San Giovanni Biscazsa Casa BusaaaO, 
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Caffarella — G PellIzMri Irinsition from guanidine 
to cyanoamide, and from diguanide to dicyano- 
diamide — P^rs lommunicated through fellows — 
C BaraU Ferti Reil numbers and magnitudes i — 
A ArtNi Apparatus for directional radio mcihanics 
The currents from two receivers at right angles (or 
at anv other aiule) operate on two separate gahano- 
meter coils hxed at a similar angle to the receivers in 
such a way that the deviation of the galvanometer 
needle depends on the d flference of intensity of the 
currents ^nerated in the coils anl its position thus 
indicates the direction from which thi ndio-Uk 
graphic waves are received 1 hi ipparatus admits of 
several modifications —The priscnt number of th< 
Atti contains obituary notices read it the pi i ceding 
meeting (March 6) bs Prof R Pirotta on the late 
Prof G Cuboni and bv Prof f erulli on the late 
Prof Giovinni Celoria 

Nm Sonn Waifs 

LtoMsa S«!lety, Match 30— Mr J J 1 letihtr presi 
dent m the chair — J J Fletcbsr Presidential 
address Thi work of the scciiti during the pist 
year was r< viewed <ind rrferenct made to rtient 
important events of bcicntifiL inlctist including the 
establishment of tht ‘\usli ilian N itain il Rcsearth 
Council and of the Commonwi ilih Institute of 
Silence and Industry the first Pin Pacific Scienc* 
Conference, and thi resumption of regular meetings 
of the \ustralisian Vssomticn fir the Adiancemem 
of Siienci I he last [ irt of tht addiess reftired to 
tht Mack ay Museum of the Sidney Uniycrsit) 
ftunded S r \\ 1II1 im Maclesi I Ik histiry of the 
fonuation cf the Mult i\ lolleitions yyas nlittd In 
conclusion th Lnivirsity of S\ Iniy which is j>ml 
trustee with the society for the museum w is criticised 
for neglect of its dust t hanges made in the building 
hive caused tht disruption of the Mail i\ colkctHns, 
so that tht V ni 1 mger foi in an t \position ot th 
fauna of Ausirilia — Mr (t \ Wattrhouse tieettd 

£ resident for thi itai iqai th n look the chair — 
. W FergasM Reyision of the \myct< rides (t oleo- 
ptera) Put vi Xcantholof hus A detailed his 
toncal account is given together with a critical re 
vision of the genus and of the species referred to it 
The genus is divided into two sections, in the first 
the head is separated from the rostrum by the inter 
cristal ridge the prothorax is produced above and 
ocular lobes are present in the second the bead is 
separated from the rostrum by a transverse impression 
the prothorax is subtruncate above and ocular lobes 
are absent I ifty nine species ten of them new ire 
referred to the genus — Dr R Greig Sailth The high 
temperature organism of fermenting tan bark Part 1 
The fermentatim of spent wattle bark in the corrosion 
of white lead is caused by a stout rod-shaped bac 
tenum having a terminal spore Its optimum labor 1 
tory temperature is 60® C , in the corroding stacks 
the temperature mav rise to 80® Raw spent wattle- 
bark requires prelimina^treatment As conditions 
which oxidise tannin substances favour the fermenta 
tion of the raw bark it is probable that the residual 
tannins inhibit fermentation 
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Introduction to the 1 heory of Fourier s Senes and 
lotegrals and the Mathematical Theory of the Con- 
duction of Heat By Prof H S Canlaw Second 
edition completely revised Vol 1 Fourier’s Senes 
and Integrals Pp xi-h333 (London Macmillan 
and Co 1 td ) 30s net 

The Fine Cotton Spuiners’ and Doublers’ Associa- 
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tion Ltd Manchester Experimental Department 
A Method for Measuring the Length of Cotton Have 
By Dr W Lawrence Balls Pp 6a (London Mac- 
millan and Co I td ) 3s 6d net 
The Purple Sipphire and other Posthumous Papers 
Selected from the llnofhtial Records of the Univer- 
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The Scientific Papers of the Hon Henry Caven 
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Edited by Prof J Clerk M ixwell revised by Sir 
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and Dynamical Fdited by Sir Edward Ihorpe Pp 
xu+4q6+yi plates (Cambridge At the Uniyersity 
Press ) 61 net the 2 vols 

The Salvaging of Civiliration Bv H G Wells 
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net 
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Pp vii+si (londin I ongm ins Green ind Co) 
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The Correspondence of ( anmercc Bv A Risdon 
Pilmcr (Pitman s Commerce Senes ) Pp xn+iw 
(I ondon Sir T Pitman t id Sons T td ) 6s net 
Ameboid Moyennnt B\ Prof Asi \ Sihieffcr 
Pp vii+is6 (Princctrn ITnivcrsity Press I ondon 
Oxford I niversity Press ) loi fid net 
Medical Research Coi ncil and Depirtment of 
Scientific and Industnil Reseirch Ri ports of the 
Industrial b itigue Research Bo id No 13 A 
Statistical Study of I ibiur Turn wer in Munition and 
other Factories (General Senes Ni 4 ) Pp 6 * 
(I ondon HM Stati nen OfTie) 31 net 

Finfuhrung in ilit Iliioi tische Plnsik niit 
fiesonderer BerucI sichtigung ihier Mideriin Pro 
Heme Bv Prof \rthur Ha is Zweifer Band 
Frste und 7 weite auflage Pp vi+aSt (Berlin and 
I eiD/ig W altei d Gruv ter and ( a ) i s fid 
Vorlesungen uber die Theonc der \\ ar nestrahlung 
By Prof Max PlancI \ lerte auflagi Pp \i+224 
(I einzig J \ Barth ) af m rks 

Flemente der Theoretischen Phvsik By Prof C 
Christiinscn and Pnf T '•h'* 1 ^ Muller Vierte 
auflage Pp wiv+fifio (I cip/ig 1 \ Barth) 

80 marks 

Mixlerne M ignetil By Felix Auirbach Pp viii+ 
tiA (I eipFig J \ Barih ) 48 marks 
Stanford University Publications I niversity Series 
Afathematics and \stri >my vol 1 No i Pnmi- 
tive Groups Bv Prof \V \ Manning Part 1 
Pn 108 (California Stanford I niversity ) i 23 
dollars 

Die Theorie der MIotropie By Prof \ Smits 
Pp XV1+400 (leipFig 1 A Barth) 100 marks 

Etudes eldmentaires de Mfitikirologie Pntique By 
Albert Baldit Pp ix+347 (Pans Gauthier Villars 
et Cie) 14 francs net 

la forme et le Mouvement Fssai de Dvnamioue 
de la Vie By Georges Bohn Pp 17, (Pans 
F Flommanon ) 4 40 francs net 
Petrographic MethMs and Calculations with some 
Examples of Results Aduev ed Bv Dr Arthur 
Holmes Pp xix 4 414+lv plates (T ondon T Murbv 
and Co) vt fid net 
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The SafeffuardinK of Research. 

T he fact that the Bill for the Safeguarding 
of Industries has passed its second reading 
in the House of Commons has directed renewed 
attention to the manner in which its provisions 
will react on the prosecution of scientidc research 
in this country. It will be remembered that the 
supply of scientific apparatus and chemicals was 
the subject of a discussion in our correspondence 
columns about a year ago, and we have received 
many further letters showing the importance of 
the question. In Nature for June 9, p. 457, at- 
tention was directed to the formation of a com- 
mittee of the British Science Guild to report upon 
the matter. We hope that all our readers who 
have knowledge of facts bearing on the problem, 
or suggestions to offer, will give this committee 
the benefit of their views. 

Our concern here is for the advancement of 
scientific discovery, which is the only real basis 
for the safeguarding of all industrial development. 
For this reason we think that the point of view 
of the user and consumer, more particularly that 
of the worker in science, should receive chief 
attention. Certain documents that have been 
issued suggest rather that the interest of the 
manufacturer is to be the primary consideration. 
Although British men of science are undoubtedly 
desirous of supporting the industries of their 
country, even if they have to pay a somewhat 
higher price for the goods, it is clearly their duty 
tp see to it that the main object of their work 
does not 8 u 0 er thereby. Great improvements have 
been made in British laboratory ware, but there 
art still difficulties in obtaining a suffident supply 
NO. 2694, VOL. 107] 


of apparatus and chemicals on which reliance can 
be placed. 

Users would be saved no small waste of time 
and receive encouragement in their purchase of 
British goods if they knew how far they could 
really depend on these being what they profess 
to be. Prof. Cohen’s experience with propyl 
alcohol, as given in Nature for March 3, p. is, 
is to the point here. It is not meant to imply 
that even the best German chemicals are beyond 
reproach, although some workers appear to be 
Ui^er the impression that if they use Kahlbaum’s 
preparations no further control of purity 1$ 
needed. Excellent glass and porcelain is ceruinly 
being made here, and our optical and electrical ap- 
paratus is second to none. But the price is often 
very high, and there are still uncertainties in the 
uniformity of the supply. There appear to be no 
difficulties in the manufacture of artides for 
domestic use, and if manufacturers do not find it 
worth while to put good workers on to scientific 
apparatus, whiiA has a comparatively small sale, 
why do they not give it up? The suggestion has 
been made that purchasers should return any un- 
stamped glass ware, while payment might be 
refused for goods the origin of which is not stated. 

The problem is to discover how best to enable 
manufacturers to perfect their processes and to pro. 
tect them from loss while this is being done. It is 
superfluous to say that the great need is for more 
and more reso2uch, and any legislation that tends 
to remove the opportunity for this is to be depre- 
cated. The manufacturers appear to dread the 
competition of countries of which the currency 
IS depreciated. But it is to bo noted that the Bill 
applies to Allied and neutral countries as well as 
to Germany. Moreover, as was evident in the 
discussion in the House of Commons, the opimon 
of many competent speakers is that such com- 
petition is exaggerated, and that in any case a 
depreciated currency is of no real advantage in the 
world markets, and will continue until normal 
trade relations are restored. The bankers’ mani- 
festo points out that the only satisfactory way of 
dealing with the situation is to allow trade com- 
plete freedom to develop on its own initiative. 
Artificial attempts to remedy conditions that can 
right themselves only by the g^reatest expansion 
of trade in all directions delay any real solu- 
tion. This is very far from saying that nothing 
is to be done at all. The most effective wa\ of 
avoiding dumping is surely to aim at raising de- 
preciated money value, rather than to restrict 
trade by import duties. 

So far as makers of scientific apparatus arc 
It 
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Loncerned we believe they are not satisfied with 
import duties and want prohibition of import 
for a time with permits to import in special 
cises Many consumers have stated their prefer 
enre for a system of subsidies to enable prices to 
be low enough to compete with foreign goods 
Such a scheme naturally offers difficulties and 
there would need to be assurance that efforts at 
improvement are being made There seems to 
be no reasonable objection to the price being 
made as nearly as possible equal to that of the 
foreign article so that the competition should 
become one of quality The Bill however will 
probably be pass^, although it may still be pos 
sible to insert provisions to enable free import to 
reLOgnjsed scientific institutions Such permits 
must be of a general character, not requiring re 
newal and not demanding the intervention of the 
Customs or other Government Department No 
special hcences for individual cases would b< 
satisfactory 

How obstructi\e to scientific progress the 
Customs regulations may be is shown by letters 
that have appeared in these columns The ques 
tion of books is a verv serious one Incidental!) 
reference may be made to the increasing difficultt 
of publication of scientific papers which seems 
to ^ greater in England than in other countries 
But here again what is wanted is a general fall 
in prices and this can be brought about only by 
a return to normal trade relations throughout the 
world 

Much stress was laid by certain speakers in the 
House of Commons on the necessity of our indus 
tr cs as a national insurance in case of future 
war The only remark that need be made in this 
place IS that the most important matter is to 
keep abreast of scientific work in other countries 
Restriction of research is likely to do more harm 
than the more or less ineffective artificial protec 
tiun of a few industries would do good It is to 
be hoped therefore that institutions in which 
such saentific research is carried on will be placed 
bevond the effect of the new restrictions on 
import 


Steam and Tbermodjmanuc Theory 

Properties of Steam and Thermodynamic Theory 
of Twbmes By Prof H L Callendar Pp 
xt + 531 (London Edward Arnold, 1920) 
402 net 

I N this substantial volume Prof Callendar has 
set his seal to the experimental and theoreti- 
cal investigations of the properties of steam on 
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which he has been engaged for many years By 
these investigations, which have done much to 
advance technical thermodynamics Prof Callen 
dar has made the engineering world his debtor 
It IS twenty one years since he first pub 
lished in the Proceedings of the Royal Society 
ior June 1900 his paper on the thermo 
dynimical properties of gases and vapours as 
deduced from a modified form of the Joule Thom 
son equation with special reference to the proper 
ties of steam 

With the publication of the book now under 
review Prof Callendar s theory i omes of age 
The book leads up to and includes his steam 
tables which were issued separately five or six 
%ears ago and are accepted as the standard 
tables at least by English engineers Here the 
suthor describes much more fully than before, 
the basis of the tabular work discusses its agree 
ment with the latest results of obscnation and 
replies to objections that have been taken to his 
method on the part of some American writers 
Into this controversial matter there is no need to 
enter here the replies will have answered their 
purpose if they succeed in removing misconcep 
tions regarding the scope -ind character of Prof 
Callendar s fundamental work which indeed his 
own earlier papers can scarcely be said to have 
presented in a form thit made its meaning verv 
clear or its importance obvious 

Perhaps for that reason engineers were slow 
to appreciate the practical bearing of Prof Callen 
dar s treatment of the properties of steam The 
first of them to do so was Prof Mollier of Dres- 
den himself distinguished for original contnbu 
tions to technical thermodynamics who in 1906 
published a set of tables and diagrams for steam 
based on the Callendar characteristic equation 
Shortly afterwards the methods of Prof Callendar 
and the tables and diagrams of Prof MoUier 
uere brought to the notice of English engineers 
by the present writer in the third edition of his 
brok on The Steam Engine and other Heat- 
F ngines 

Prof Callendar s own tables published in 1915, 
embody the results of a more complete application 
of his methods and make use in some particu 
lars of later data They give all the necessary 
figures for properties of steam throughout the 
range of temperature and pressure which is usual 
in the practice of steam engineering It is the 
essence of Prof Callendar s method to secure 
results which will be thermodynamically consistent 
with one another, and will also agree with the 
results of experiment within a lunited but sufll- 
aent range His characteristic equation makes 
no firetension to be apphcable outside that range 
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In this respect it differs from characteristic equa 
tions such as those of Van der Waals or Clausius 
But Within the range of its application it gives 
results the agreement of which with the results of 
direct observation is as close as the ngreement if 
one set of observations with another 
Prof Callendar treats steam as a gas the devis 
tions of which from perfection may be expressed 
by writing the characteristic equation in the form 
V=Rl/P-c + b 

where R1 /P is the ideal volume of s ptricrt gas 
b is the CO volume or volume occup ed by the 
molecules — i volume which is not redur ble b} 
lowering the temperature — and c is w h it he calls 
the coaggregation \ olume wh ch is the \olume 
lost by the interlinking or pairing of molecules 
Ht treats c as i fun tion of the temperature onl\ 
within the range of temperature and density D 
which the equation applies making c vary is 
i/T" He makes the further assumption that 
when the pressure is indefinitely reduced the spe 
fic heat of the gas is not altered by changes of 
temperature within that range Ihese assumptions 
not only accord with the results of experiment 
they also have the great practical advantage of 
yielding expressions that are easily intcgrible for 
all the properties of steam with which the c ig ncer 
IS concerned such as the total heat the 
internal energy the entropy the specific heat the 
Joule Thomson coobng effect and the thermo 
dynamic potentials of Willard tnbbs Prof 
Callendar shows that by help of his equa 
tion and of the assumption which has been 
stated expressions for ^1 these quantities arc 
readily obtained by applying the usual thermo 
dynamic relations and being so derived the result 
ing numerical values which he calculates for his 
tables are necessarily consistent amongst them 
selves It was the absence of mutual consistenc} 
that was perhaps the gravest defect in earlier 
tables of the properties of steam 
The range through which the Callendar 
characteristic equation is ipplicable may conaeni 
ently be described as the range through whirl 
the Amagat isothermals (of PV and P) are sensibl> 
straight lines The slope of these lines depends 
on the values of the quantities b and c in the 
characteristic equation it is, in fact equal to b - c 
But to determine the constants of the equation 
Prof Callendar relies mainly on experiments of the 
porous plug type which measure the copling effect 
produced by forcing the gas through a constricted 
oi^ce In his own experiments of this kind he 
employed an ingenious differential alevioe which 
with his platmum thermometers, went far to elimi 
nate sources of error that affected the somewhat 
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discordant results obtained by other observers 
When a gas passes a throtthng orifice of any 
kind under conditions which prevent loss or gain 
of heat by conduction there is one function of its 
state that undergoes no change namely the 
function which Willard Gibbs represented by the 
symbol x 'Ibis function is equal to the internal 
energy plus the thermal equivalent of the product 
P\ It IS now usually called the total heat — 
a name first applied to it by Prof Callendar 
himself Its value in technical thermodynamics 
was emphasised by Prof Mollier who introduced 
charts exhibiting the total heat in relation to other 
functions of the state notably the entropy Ihe 

heat drop or loss f total heat which the 
working fluid undergoes in pass ng through a 
turbine or engine of any type is the basic quan 
tits in all calculations of thermodynamic perform 
ance It is equally useful as a means of anal>s 
mg the reversed thermal cycle that is gone through 
by a refrigerating machine for which purpose 
tables or charts are needed of the total heat of 
such working substances as carbonic ac d and 
ammonia 

Besides his detailed tables of all the pro 
pcrties of steam saturated or superheated 
within the usual working range Prof Cal 
lendar gives in this volume in empirical table 
of the properties of saturated steam up to the 
critical point to serve as a guide for future 
work In the extended table the critical tern 
per iture is taken as -^74® C in accordance with 
the results of Traube and Teichncr and the latent 
heat IS calculated by a formula of the Thiesen 
tipe which makes it aanish at the critical point 
The critical volume becomes 32^ cc per 
gram The critical stale lies of course far 
outside the region within which Prof Callendar s 
characteristic equation is applicable He deals 
with it in a separate chapter which includes an 
interesting discussion of recent experiments on 
carbonic acid by Jenkin and Pye 

Another section of the book deals with the 
theory of flow through nozzles and of the steam 
turbine In this field also Prof Callendar s work 
has been of fundamental importance by showing 
that the conditions of adiabatic flow are not, in 
general equilibrium conditions but involve com 
plications due to supersaturation By taking 
account of the effects of supersaturation he has 
brought the theory of steam jets into harmonj 
with the results of observation removing what 
had been a puzzling discrepancy and explaining 
why it IS that the measured discharge from a 
nozzle 18 actually greater than the limit which 
according to the older theory, would be found 
even under frictionless conditions The same 
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Lonaiderations are hare appbed to the analysis of 
what occurs in the steam turbine as a whole 

The book is completed by three appendices, 
the first IS on general thermodynamic relations, 
and the second is on the use of a steam diagram 
in which the coordmates are the total heat and 
the h^arithm of the pressure Fhe third appendix 
gives the steam tables in the same form as that 
in which they were separately presented in his 
earher publication 

It IS not a book for beginners it will be intel 
ligible only to those who have a working know- 
ledge of general thermodynamics and are fairly 
familiar with the use of partial differential co- 
efficients But engineers and physicists who have 
this equipment will find it a valuable work of 
reference They will welcome so detailed a sUte- 
ment of original views and methods from one 
whom they gratefully recognise as a leader and a 
pioneer Prof Callendar writes with the autho- 
rity of an investigator whose knowledge of steam 
and Its properties is probably umque 

J A Ewino 


Ore Deposita of Utah 
The Ore Deposits of Utah By B S Butler, 
G F Loughlin, V C Heikes, and Others 
(U S Geol Surv Professional/ Paper in ) 
Pp 673 + Ivii plates (Washington, D C 
Government Printing Office, 1930 ) li dollars 

T he series of monographs in preparation by 
the Geological Survey of the United States to 
summarise existing knowMge of the ore deposits 
of the separate Ameriuin States will render readily 
available much valuable information now dis- 
persed through a voluminous and scattered 
literature Ihe first of the senes was on New 
Mexico (1910) The second deals with Utah, an 
area of special interest as regards both its geo- 
logical structure and the \anety of its ore de 
posits The study of Utah has introduced many 
new conceptions into structural geology, some 
of them, like that of the laocolite, a term intro 
duced for the Henry Mountains by Gilbert, have 
been fully confirmed, others, such as the support 
to antecedent rivers by the oft quoted case of the 
Green River, have been set aside by fuller know- 
ledge of the facts, or, like the igneous sequences 
proposed by Dutton and bpurr, are dismissed as 
too uncertain 

Utah has given exceptionally clear evidence of 
the importance of block faulting in determimng 
the existing rebel, and of the cause of such fault- 
ing by subsidence after long periods of igneous 
activity and earth movement The views of le 
Conte and Suess, based on the earher studies of 
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Utah, are fuUy juatified by the latest coatrlbutiOfi* 
to Its geology The tectonic history of the r^iott 
presents a significant coinadence with that of 
Africa m the importance of east-to west folds m 
the late Cretaceous, and of subsequent north-to- 
south faults that may be even still in progress 
The economic geology of Utah is especially 
instructive on account of the remarkable variety 
of Its ore deposits Some, such as the silver sand- 
stones, are well known owing to the controversy 
as to the origm of the ores, the authors of this 
survey adopt Lindgren’s conclusion that they 
were sedimentary grams concentrated by hot 
water in consequence of the igneous intrusions. 
Probably the most valuable general conclusion in 
the volume (pp 196-aoi, and the instructive dia- 
gram, I ig 31) is that the quantity of the ore 
deposits beside masses of intrusive igneous rock 
depends on the lowering of the surface by de- 
nudation This principle had been previously 
used to explain the contrast between the gold 
veins in the adjacent fields of Bendigo and Castle- 
main in Victoria, and also the fact that the ores 
beside the granites of Burma are richer beside 
narrow than beside the wider outcrops It re 
ceives Its fullest and most authoritative expres- 
sion in this volume The clearness of the dia- 
grammatic figfures of the ore bodies and tectonic 
structures is an especially notable feature of this 
important and well executed monograph 


Medical Science and Practice. 

(i) Obstetrics Normal and Operative By Prof. 
G P Shears Third edition revised by Dr 
P F Williams Pp xxii + 745 (Philadelphia 
and London J B Lippincott Co , 1930 ) 
35* net 

(3) Principles and Practice of Operative Dentistry 
By Dr J 5 Marshall Fifth edition Pp 
XXIX+711 + XV1 plates (Philadelphia and 
London J B Lippincott Co , 1930 ) 353 net 

(3) Diagnosis and Treatment of Brain Inpmes 
With and Without a Fracture of the SkuU By 
Prof W Sharpe Pp vii + 757 (Philadelphiis 
and I ondon J B Lippincott Co , 1920 ) 
35 * net 

(4) Lippincott s Quick Reference Book for Meds* 
cine and Surgery By Dr G E Rehbergcr 
(Philadelphia and London J B Lippincott 
Co , 1930 ) 63s net 

M essrs LIPPINCOTT’S senes of text- 
books on medical subjects is well known in 
this country Many of ^e volumes, as is 
the case with two of the four under review, have 
already reached the third or later editions 
Like nearly all American bocdcs, they are 
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copiously illustrated, and most of the pictures are 
helpful A great many are borrowed, as may be 
judf^ed from a list of between two and ^ree 
hundred acknowledgments in Prof Shears s book 
Among these figures are four of a condition which 
says the author, one reads about but docs not 
see * ’ Prof Sharpe in his work uses photo 
graphs abstracted from kmematograph senes to 
illustrate the stages of an operation and also the 
gait in spastic palsies of cerebral origin the 
method is interesting and perhaps useful The 
reproductions of microphotographs of dental 
tissues normal and diseased, given by Dr 
Marshall in his work on dentistry are really very 
good 

(i) and (2) Two of these books those on 
obstetrics and dentistry ire text books for the 
student and practitioner, and both suffer a littlt 
from their dual aim Whilst not large enough 
for works of reference there is a tendency to 
include mention of methods or procedures but little 
used or of doubtful value, lest the author should 
appear not up to date The practitioner 
therefore, must make use of larger or more 
specialised works while the student is distracted 
from essentials and perhaps conceives wrong ideas 
of proportion il a nlues The fault is by no means 
peculiar to these volumes— it pervades very many 
similar publications — which are in fact both very 
readable for they arc founded on extensive per 
sonal experience With them as guide the 
student will not go far astr ty in practice but it is 
just questionable whether the British student 
would do well to face his examiners without other 
help 

(3) Prof Sharpe s book is not quite in the 
same category It too, is founded on per 

sonal experience it embodies a large number 
of case records and might almost be called a 
thesis on the use of subtemporal decompression as 
a routine treatment in the presence of undue intra- 
cranial tension In this country Harvey Cushing 
is looked upon as the exponent of this operation 
as to both indications and technique and it is a 
little surprising not to find here a more ample 
acknowledgment of hits pioneer work The 
author s advocacy of the operation at any rate m 
the birth palsies of children, in preference, appa- 
rently, to attack nearer the known site of the 
lesion, will scarcely suffice to secure a verdict in 
his favour from a jury of British surgeons His 
documents, however, demand and deserve study 
by speaalists He is probably right in his view 
tltot recent severe injuries of the brain are too 
often treated on the principle of wait-and-see, but 
his method of demonstrating a kmg-persistent, 
high cerebro-spmal pressure seems a httle 
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inadequate The accepted physiological view of 
the maintenance of normal pressure ind of the 
feasibility of modifying it bv surgical measures 
must be altered if the operation of decompression 
undertaken months or years after the injury be 
indeed sufficient to accomplish so much amehora- 
tion of symptoms Nevertheless it makes a very 
interesting book 

(4) The last book on the list is a little difficult 
to place at least for the British piibl c if not for 
the American It is i lan,e ind expensive work, 
alphabetically arranged in eleven sc lions which 
ire indicated by lettering in incised spaces at the 
tree margin Ihe frontispiece is i fold ng mani- 
kin of value only to the 1 ivm in whilst the 
eleventh section consists of a hundred pages of 
phirmacology and therapeutics A use only to the 
practised and practising physicun 
There is necessarily a lavish use of cross 
referencing which is sometimes irritating to be 
sent from myotonia congenita to amyo 
tonia congenita only to be referred to 

dystrophy is annoying It is obviouslv im 
possible to cover the whole range of medicine 
surgery and the specialties such as eyes skin 
defonnities, nasal and aur il surgery, gvniecologv 
obstetrics and gemto urinary diseases in o le 
volume however bulky it may be 
After all these complaints when one comes to 
the subject m itter it is impossible not to appre 
ciate the skill with which the quick reference 
book has been compiled, or to overlook the 
immense industry that has enabled Dr Rchberger 
to skim the cream of all recent work and lo 
present a mass of information in which t s diffi 
cult to detect a serious error Moreover when a 
controversial statement slips m there is always a 
name or a reference to take the onus 

Compendia are not looked upon with much 
favour by those respo isible for teaching, but 
probably there is a demand f r such a bock by 
busy practitioners and it vv ould not be surprising 
if even the wcllinforned ind well read should 
find It handy 

Our Bookthelf. 

Clurm* der Hefe und der alkohoh^chen Garung 
By Prof H Fuler and Prof P Lindner Pp 
x+350 + a Tafel (Leipzig Akademische 
Verlagsgesellschaft m b H Gustav Fock 
* 9 * 5 ) 

Horace Browk in his charming reminiscences 
maintains the thesis that it is to the study of the 

i irocesses of brewing and other fermentation 
ndustnes that we owe many of the advances 
which have so greatly extended our knowledge 
in the domains of prevenhve medicine modern 
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surgery and sanitation Be this as it may, and 
there is much to be said for it, there can at any 
rate be no doubt that yeast has been more thor 
oughly studied than any other micro organism — 
and from the most diverse points of view The 
book imder review gives a clear and comprehensive 
account of these investigations writtei by men 
who are peculiarly fitted for the task by their long 
experience in different branches of the subject 
To Prof Lindner fall the chapters on morphology 
classihcation and cultivation whilst the remain 
der of the subject — the chemistry of the cell con 
tents the enxymes and the energy relations — is 
dealt with by Prof Euler 
Turning over the piges and remembering that 
the date of the book is 1915 one cannot help 
being struck by the great activity which is still 
being shown in researd on this subject and by the 
many notable additions which will have to be 
included in any new edition The stream of work 
which has flowed uninterruptedly since Buchner 
laid bire the secret of zymase shows no signs of 
shrinkiv but rather increases in volume year by 
year Fresh facts are constantly being discovered 
and fresh light thrown on related subjects At 
the moment the centre of interest and discussion 
IS shifting from alcoholic fermentation over which 
It has long rested to the important problems 
raised by the nutrition of yeast and by the abun 
dant production in the yeast-cell of one of those 
mysterious dietary essentials the vitamins In 
this connection many early observations were 
made concerning yeast culminating in the expen 
ments of Wildiers, who m 1901 postulated the 
necessity for a substance of unknown nature — 
which he termed Bios — for the growth of yeast 
Some investigators have identified this with the 
vitamin B (water soluble B factor) of McCollum 
and an interesting controversy has arisen over the 
question Another instance of the inexhaustible 
vitality of the subject is thus afforded and t can 
be asserted with confidence that we are far from 
the end perhaps rather only at the commence 
ment of the biochemical d scoveries iriginat ng 
in the study of yeast A Harden 

The Man who Dtd the Right Thmg A Romance 
of East Africa By Sir Harry Johnston 
PP VII + 444 (London Chatto and Windus 

19x1 ) 8s 6d net 

The man who did the right thing and (except 
for one moral lapse not of his own seeking) 
continued to do the right thing to the end of 
the chapter was as one might expect from a 
narrative so naively autobiographical as this 
romance,' an African pioneer explorer 
naturahst and proconsul The scene is laid in 
East Africa mainly in the missionary field and 
the period covered m the narrative dates back to 
the entry of Germany into the race for territory 
that led to the partition of Africa Apart from 
the underlying love sto^ which does duty for the 
sub title this novel of adventure (in treatment 
as wen as m action) is remarkable for its fidelity 
to detail and its trenchant analysis of character 
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To those who know something of the environ 
ments and are acquainted with the types of the 
leading actors m this story — not excluding the 
author — the interest is unflagging and the appeal 
irresistible Truly it is a section cut out of real 
1 fe transparent and convincing Names are un- 
necessary The mordant criticism of officials m 
the Service (F O and CO) frankly contrast 
ing with efficient German representatives in the 
opening up of East Afnca to European diplomacy 
lb further emphasised by the hero taking service 
as director (Herr Direktor ') in an Anglo German 
undertaking for the exploitation of a certam con 
cession known as llie Happy Valley some- 
where in the Kihmanjaro region and thereby 
achieving a remarkable success 
It is a book well worth reading for its informa 
tion no less than for the story it tells We con 
fess however to some irritation at the originahty 
of the author s treatment in places — e g his 
abrupt changes of mood and tense and the actual 
staging of some of his lengthy dialogues, as 
in a play A S W 

Artificial Light Its Influence upon Civtltaation 
By M Luckiesh (The Century Books of Useful 
Science) Pp xiv + 366 (London University 
of London Press Ltd 1930 ) izr 6d net 
Mr Luckiesh, who is well known as the author 
of a number of works upon illumination of a 
somewhat technical nature has in this new 
volume written an interesting popular account of 
the development of artificial lighting The influence 
of 1 ght upon civilisation is a fascinating subject 
The author traces its early origins m the initial 
chapters of the book which are illustrated b> 
photographs of prim t ve pine splinters oil lamps 
etc and alludes particularly to its use as an 
dement n religous ceremonial Other chapters 
deil with early gas light ng electric ntandescent 
lamps and arcs and the light of the future 
liter varoub ipplications of light — domestic n 
dustra! and spectacular — are disci ssed and a 
chapter is devoted to artificial light in warfare 
The tvpe ind paper are excellent and there are 
nsets of some remarkable phott^raphs of light 
ing installations The concealed lighting of the 
statue of Liberty in New York harlmur forms an 
appropriate front sp ece while several of the views 
of street lighting are stnking perhaps the most 
pleasing of all is a view 01 the Panama Pacific 
Exposition at night Generally speaking the 
author has dealt with developments and applica 
turns of lighting in a popular manner rather than 
attempted a detailed analytical study of its effect 
upon civilisation though the figures tracing the 
progressive diminution m the cost of hght and its 
influence on health safety and efficiency are in 
structive In the final chapter entitled Light — 
A Fine Art the author writes with enthusiasm 
on the apphcations of light and colour for spec 
tacular and decorative purposes At the end of 
the volume a senes of references to works on 
illumination and an adequate index are provided 
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Letters to the Editor. 

[The Fdttor does not hold htmself responsible for 
opinions expressed by hu correspondents Neither 
tan he undertake to return or to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Naturx No notice w 
taken of anonymous communications ] 

Humin Md OUmt TaHa 

Ik Naiurk of l<ebruir> ••4 hst j 84, tl ic 
appears a report of Prof Arthur Keith a remarks at 
the meeting of the Royal Anthropological Institute 
held on Febru'uy 8 It may be that the Journal of 
the institute will contain a more detailed paper on 
the same subject and that the fuller paper ivill wme 
what modify the dict^ put forward in the report -m 
it appears In Nature But in the ibseicc of anv 
further details it seems worth while to note some 
of the points raised bv Prof Keith wh ch appear open 
to criticism 

My right to criticise may perhaps be sustained by 
the reference wi p 846 to farsius and to my pub 
hshed views concerning its systematic position ^of 
Keith s rather far reaching generalisations were called 
forth by the examination of one of those fleshy sacral 
appendages commonly known as human tails It is 
obvious from every sentence in the article cited that 
Prof Keith believes that the human tail was lost 
because man became an orthograde — that is 
adopted a vertical instead of a horizontal poise for his 
body No doubt that is a very well justified Msition 
to take up and in so far as a human orthograde poise 
implies a cessation of tail utility I entirely agree with 
him But when Prof Keith says With the evolu 
tion of the upright posture the pelvic muscles which 
act on the tail had to bear the steady burden of the 
abdominal viscera— had to be in action as long as 
the orthograde posture was maintained They could 
not serve in the support of the viscera and the move 
ments of the tail at the same time ’’ I dissent from 
him altogether Indeed to me it seems a remarkable 
thing that one who is In constant association with 
the museum if John Hunter could possibly believe 
that if this dual duty of support of viscera and pro 
duction of tail movements were thrust upon them the 
muscles would fail in one respect or the other We 
need as a matter of fact go no further afield than 
the kangaroo to see how an animal which is tyoicalh 
orthograde mav supoort its abdominal viscera in the 
upright posture and vet possess a tail which is one 
of the most wonderful of muscularlv controlled caudal 
appendages met with among the mammals 
Man has not lost his tail because the caudal mus 
culature Is incapable of undertaking the dual rdle of 
visceral support and caudal mobility He has lost it 
because it has ceased to be of any use to him For 
the same reason the gibbon the orang the chim 
panzee and the gorilla have lost theirs For the same 
reason certain pronograde apes '* (which Prof Keith 
appears to assume possess unirormly basal or 
pelvic ” as well as free or termmal ’* portions of 
their tailsl have lost theirs Cynopithecus possesses 
no more than a button the Barbary ape still less 
and indeed the reduction of the tail Is seen to the 
beat advantage in the most typically pronograde group 
(the baboons) of the Primates Because the tail has 
ceased to be of any functional use certain of the lemurs 
have also lost it and so have a host of other mam 
malian forms belonging to other orders Did it not 
appear flippant one ml^t ask if Prof Keith imsf^nes 
the guinea pig lost its tail because Its caudal muscula 
ture could not fulfil a dual rdle Recession of the 
tail has been effected and prehensile tails have been 
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developed over and over again in the mammalian 
phylum But one may not argue phylogeny or the 
limits of the possibilities of muscular adaptation to 
account for these things No irgument winch I ises 
the loss of the tul on the grounds cited by Prof Kiith 
carries the least convicliin or bears any interpretation 
which may be distorted into human phylogcny 

Prof Keith further goes on to state that m 
pronograde apes the pelvic visceral musculature is 
attached to tile peculiar chevron like bones (harmal 
arches) placed beneath the pelvic vertebrae of the tail , 
the reappearance of the h-smal arches in the human 
embryo during the second and third months of develop, 
ntnt may be regarded as definite proof that man 
comes of a pronograde ancestry Ibis is 1 common 
type of argument one that has btin current far too 
long and one against which I have been attempting 
to teach for some time past Apart frwi the con 
fusion that may be caused by identifying haemal 
arches with definite chevron I ics is the gross 
fallacy involved in the argument that because haemal 
arches are present in pronograde apes and in man 
therefore man is deseloped from a pronograde ape 
Haemal arches are a primitive vertebrate heritage but 
they are no more they have no more to do with 
the pronograde poise per le than have the neural 
aiches or the gill bars We all know that the prono 
grade habit is typical of loaer leitcbrites and we 
need not quibble about a pronograde verttbrate an 
cestry for man But to argue that the pronograde 
simian ancestry of man is evidenced in the re 
appearance of tne haemal arches in the human embryo 
dunng the second and third months of development ** 
18 sheer nonsense Haemal arches are developed in 
birds and one would have as good justification for 
saving that this proved that man descended from a 
volant ancestor as Prof Keith has bv the parallel 
argument for claiming man s descent from a simian 
pronograde ancestor Both arguments are fallacious 
and stupid 

Whilst the whole trend of Prof Keith s remarks 
appears to be directed towards a vindication of the 
pronograde simian ancestry of man he seems m the 
end to disagree with the ancestral position of Tarstui 
spectrum for which Prof Wood Tones claims a special 
human relationship Yet of this animal he savs 
in its tail and tail musculature Tarsius is a pure 
pronograde Primate I should be sorry to destroy 
the last bridge by which Prof Keith s views might 
be reconciled with mv own but I have no hesitation 
in saying that Tarsius is certa nlv not a pure prono 
grade and that moreover no livuig animal the habits 
of which are tfon to observation should be judged as 
a pronograde by an examination of the mus ulature 
of Its tail F Wood Jones 

The University Adelaide South Australia 
April 10 


Twenty five years ago it a as mv privilege to teach 
Prof Wood Jones he now repays me with interest 
and with some degree of vigour The matter wherein 
we differ has a very direct interest not only for those 
who are seeking to unravel the history and relation, 
ships of man by means of anatomical evidence but 
also for every zoologist who relies on structural details 
for arranging animals in a natural or evolutionarv 
series In man and in the four anthropoid apes — 
the gorilla chimpanzee orang and gibbm— the tail 
has undergone a peculiar transformation — a sacralisa 
hon it may be named — for its vertetH-se have become a 
mere submerged appendix of the sgprum The de 
pressor muscles of the tail have become spread out 
t6 form a muscular hammock on which the pehne 
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viscera are supported With Hus sacralisatkm of the 
tail there are numerous correlated changes in the 
vertebr» and muscles of the spine m the musculature 
of the body wall and thorax and m the shape and 
arrangement of the viscera of the body^vities 

As will be seen from his letter, Prof Wood Jones 
IS of opmion that eadi member of this orthofpade 
^oup of Pnmates— man gorilla chunpansee orang 
and gibbon— has aoiiured the sacrahsatum of 
die tail mdependently of each other m his opinion 
we are dealing with remarkable resemblances 
produced by convergence On the other hand it 
seems to me a more rational exidanation to believe 
that evolution is true and that all the orthograde 
Pnmates are the progeny of a common stock— the 
primitive orthogr-ide stock— and that we are there 
rare dealing with a common mheritance Seeing that 
all have a nervous system cast in a common mould 
with vascular alimentary muscular and bonv systems 
which differ only in detail we do much less violence to 
srhat ae know of the laws of evolution bv adophng 
my explanation than if we accMt that offered bv Wof 
Wood Jones In no other Primate save the five 
mentioned above has the tail undergone sacralisation 
The guinea pig the Barbarv ape and Cynopithecus 
have no bearing on the point in question their tails 
have not undet^one sacralisation To compare the 
posture and method of progression of the kangaroo 
to man or an anthropoid ape is of the nature of 
burlesque 

In mv original paper on vestigial tails T made special 
allusion to Tarsius because Prof Wood Jones has 
misled public opinion as to the structural relationship 
that exists between anthropoid apes and man He 
holds on what I consider a flimsv basis that man 
has been evolved from a Tarsius like ancestor and 
that between this ancestor and man there must be a 
senes of undiscovered links Tarsius has a particu 
lartv long tail in no sense can its posture or method 
of progression be said to be like that of the ortho 
gra^ Primates In the manner in which its tail 
muscles are arranged Tarsius resembles pronograde or 
dog like apes Tt has no clain to be called humanoid 
whereas in this as in a thousand other structural 
characters the anthropoid apes can claim not a 
resemblance but an Identitv Arthur Kkith 


TIm Statiomry M* and K hnea of OaMum in Stelar 
AtmosplMres 

It has been noticed hv mam observers that the 
space surrounding earlv B classes of siars (e g 
8 Ononis) often show absorption of H and K lines 
of calcium* which do not snare n the Doppler dis 
placements of the other absorption linos of the stellar 
spectra This suggests that these stars are enveloped 
in an atmosphere of calcum vanoir r 1 ch f*oos not 
partake in the orbital motion of the stars (Natirk 
Aprl ai p 247) 

There is of course naturalK a difffcultv m realising 
why calcium alone of all elements should be found 
to occur in the attenuated atmospheres surrounding a 
stellar system Very closelv connected with this 
phenomenon is the observational fact that in the flaah- 
spectrum of the sun the longest arcs are those corne 
spending to calcium H and K lines Indicating that 
in the sun also the outermost layers According to 
MltchsII 14 000 km above the solar disc) afs com- 
posed of calcium Hvdrogen the lightest of dements, 
which we should expect to occur In the highest 
layers, slisappears at a much lower tevd (8000 km , 
according to Mitchell) 

The problem is naturallv a complicated one but 
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[June i 6 , 1931 

1 think that a wiy to soluUon u aflofdod the 
theories of sdectlve ndlatKxi-pressure and of the tern, 
pcrature-ionisation of gases advanetd by me in 
the foltowmg Mpers — On Radiation Pressure and 
the Quantum Tbeo^ ” (Asfesphyned Jwrml Septem- 
ber 191^, On l^decnve Radiabon Preasura, etc’ 
(Joum Cdl of Soenca, Calcutta, i^) Ionisation 
in the Solar Chromosphere etc " (Phd Hag vol 
xl 1920), and On a Physical Theory of Stdlar 
Spectra (Proc Roy Soc Lend May 1921) 

According to these papers the H and K lines are 
the resonanoe^ines 01 Ca+, t c of a calaum atom 
which has lost one electron The resonance4ine of 
neutral calcium is the g line AS4227 In the Fraun- 
hofer spectrum we get H, K, and g showing that 
m the tedar photosphere cahdum u largely ionised 
owing to tho high temperature pnvailmg mere At 
higher levels owmg to diminution m ooncentratKxi 
the ionisation becomes complete so that the g-line 
duappeara entirely leavuig onlv the H and K lines 

The sun is a dwarf star of the Go class corre- 
spondmg to a surface temperature of '000-7500° K 
When we consider the spectra of the still hotter 
stars classes F A and B we find that the gline 
becomes fainter and fainter until it disappears alto- 
gethw from the BAA dass In the still hotter stars 
we have only the H and K lines showing that they 
do not contain neutral calcium at all but onlv ionised 
calcium 

This explains the varying behaviour of the g line 
and of the H and K lines but we have still to deter- 
mine the force which drives Ca^ to the outermost 
lasers It is natural to conclude that the forces which 
are responsible for driv ng calcium absorbing H and 
K to the greatest heif,ht in the solar atmosphere 
are also responsible m the case of stars having a 
Iirger surface temperature for driving calcium to 
the surrounding parts of space Now what can this 
force be and whv should this show a preference for 
cvlcium ? 

In the rose of ihe sun I have attempted to show 
that this force is furnished by the pressure of rsdiant 
energy from the solir disc acting in 1 selective way 
upon the Ca+-atoms The term selective ’ is most 
importsnt here in 1 requ res an explanation Radia 
tion pressure is due to absorption and therefore in 
the rose of s gas iIIuminatM by Rhite light only 
those pulses which the gaseous atom is capable of 
most frequently absorbing are effective in produang 
pressure A gas can usually absorb lines of the 
principal senes alone but the lines of the subordinate 
Seres are absorbed onlv in exceptional circumstances 
and even then to a much smaller extent so that the 
maximum lifting effect of radiation pressure is to be 
expected onlv in the case of atoms absorbing the 
resonance lines (For more detailed arguments tee 
the papers above mentioned ) In addition to this the 
lifting force would depend on the intensity of the 
region corresponding to the absorbed lines in the 
spectrum of the continuous background of white 
light end on the solid angle subtended at the atom 
bv this background 

In the case of the sun the surface temperature is 
7300-7500° K (Btscoe Atirophvttcal Journal vol xlvi 
p 355) so that accorduig to Wien’s law A.T»b, 
the maximum of emission lies at Xm^qao A U very 
dose to the H- and K lines of Ca+ Also these linee 
are the resonance-Imes of Ca-t- to that we have here 
the maxmium effect of selective radiation-frenure 
The resonanoe-line of Iqidrogen is at Xa iai6 A U 
and therefore the effect of radiation-pressute is 
extremely small 

It IS not possible to sav whether the Oftkig power 
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of «dectm ra<Uatioiii«raMure atom u capoUe of 
neutrahsing the force due to the gravitational attrac- 
tion of the aun but it looks very much as if this 
were so Without being dogmatic on this point we 
can work out the consequences of this assumptKMi 
In the case of surs having a mudi larger surface 
temperature say 14000” K B8A class the value hn 
for H- and K light would be mi/di larger so that the 
radiation pressure is still greater and in some cases 
prepttiderates over the greater value of gravrtational 
Wee on these stars Thus C*+ atoms svould be 
driven very far into the surrounding space They will 
be prevented from abstdutely leaving the system be 
cause with increase of distance the solid angle sub 
tended by the disc of the star at the atom woulo 
diminish and a condition of equilibrium would at last 
be reached 

The same phenomenon occurs to a smaller extent 
in the case of the sun with Sr+ and Ba+ which have 
their resonance lines near the spectral region of maxi 
mum intensity but owing to their greater atomic 
weight the compensation is not so marked Still Sr+ 
IS verv promment in the chromospheric spectrum 
rising to a height of 6000 km 
The question may be asked Why do we not obta n 
the same (^nomenon in the case of the other 1 ght 
elements’ fhese can be divided into two broad 

n M (1) non metals like H He N O Ne and 
sving a high lonisat on potential of which th 
resonance-lines hq in the extreme ultra-violet— e g for 
H atA»*iai 6 AtJ for He at A»S85 A U (Lyman 
and Fncke Phtl Mag May i 93 o)- 4 nd can be de 
tected only by subordinate lines — for helium bv D 
2f~md for hydrogen bv the Balmer lines Natur 
ailv the effect of selective radiation pressure is small 
on these elements (3) Elements I ke Na K Mg 
AI Sc Ti Fe which hsve an lonisstion potential 
varying from 4 to 8 volts Under the conditions 
treated here these are mostly ionised but the rcson 
ance lines of these ionised elements he mostly out 
side the region available for observation e g the 
resonance hnes of Mg+ are Aaaygs s 38027 The 
resonance lines of Na+ and K+ have not yet been dis 
covered and probably he in the extreme ultra violet 
Sc+ and Ti+ are represented by prominent lines in the 
chromospheric spertrum but it is not yet known 
whether these sre resonance lines of these elements 
The hypotheses thus appear to be promising but 
nothing final can be said before we can calc date the 
absolute value of the selective radiation pressure on 
an atom According to Eddington (Monthly Notices 
R A S 1030 vol ixxx p 733) the absolute value 
of the radiation pressure is too small to account for the 
total neutralisation of gravitational force on the sun 
but in that paper the consequences are worked on 
the basis of the continuous thWv of light The fore 
going line of invest gation at least bnngs out the 
intimate connection between the stationary character 
of tile H- and R-Jtnes in the space round the stars 
and the great prominAiee of these lines In the chromo- 
spheric spectrum It shows that the higher chromo 
spheric levels as well as the space round B and A stars 
may mobably contain bealW Ca+ also Na+ K+ 
Sc+ and Mg+ but owing to the fact that our 
observations have to be limited between AB3000 A U 
and 6000 A U and that none but the resonance lines of 
Ca+ Ife within this region we can detect nothing but 
Ca+ But if some day we can overcome the hmita 
tion imposed bv atmospheric absorption probably we 
shall be able to detect U+ Na+ Mg 4 - R-t- m (he 
atmospheres surrounding B-atars whidi show 
stationaiy H- and R-dnet Mioh Nad Saha 
BeHln Mav 8 
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My gentle touch has started an avalanche indaid, 
but 1 remaui unmoved Sir Archdall Retd asks 
(Natuss June 2 p 435) Is not all systematic 
xoology and botany founded on this kind of classifica 
tton? — a classintation based on definite concrete 
facU of structure in which there is httle or 
nothmg based on causes on antecedents and con 
sequents or on hypothesis Ihe answer is ui the 
negative May I illustrate briefly some kinds of 
interpretation that a systemaiist las to employ’ 

There he before me some mushroom shaped objects 
from the Permian of limor clearly echinodcrmal and 
actually described as the swollen spines of a sea- 
urchm Such a spine is normally attached to the 
shell of the urchin by a ball and socket jomt These 
bodies however present at the end of the stalk tiuree 
articular facets each with a straight fulcral ridge 
so placed that the fulcral ridges form an approxi 
mately equilateral triangle Now setting all resem 
blances aside it is obvious that 1 single appendage 
cannot be attached to an immobile base by three facets 
so disposed because the result of such an arrange- 
ment is immobility It follows from equally clear 
ncchanical principles that earh facet must itself have 
borne a single appenda^, ronsequeiitly the mush 
■ xim like body is not in appendage but a base which 
once bore three appendages In short it must be 
the cup and base of a erinoid Having reached this 
conclusion bv the application of mechanical pruiciples 
one attempts to apply tone test even if not a crudal 
test in the strict sense The stcreom of a spine is 
relatively light and the meshwork in the axial region 
IS still more open the storeom of a fused crinoid 
base IS dense Sections across the Tunor fossil show 
that Us stercom is of the latter character Not until 
all the facts have thus been interpreted can we pro 
ceed to apply the methods of a postal address and 
deliver our fossil at its proper street and number in 
Crtnoid town 

But there are cases in which the address is almost 
illegible or has been so often crossed through and re 
written that recourse must be had to skill higher than 
that of a letter-carrier I am at the moment trying 
to identify some fossil Blastoids from North America 
Of recent vears the rocks in which these genera are 
found have been s > minutely subdivided ind the species 
have been so finely discrimimied that the ordinary 
descnptiwis and keys (postal d lectories) cease to be 
f much help In this class n others the same 
forms appear to recur at intervals of time and a 
correct interpretation denands a close study of the 
development in correlation w th the chronology by 
applying as others have done the theory of rerapitula 
ton we may unravel the tangle It is not only fosrils 
that furnish such problems to the philosophic Inter- 
preter Dr Ann indalt was sh iwing me yest^ay 
some Gastropods fron Asiatic lakes that have to hi 
dealt with in lUSt the same wav 
If we turn to the broader divisions of aystematic 
xoology we derive still less aid from those simple 
rule of thumb methods which represent to Sir Ardi 
dall Reid the principles of taxonomy At every step 
the modem systematist is considering origins lor 
him the truth or falsitv of such principles as "the 
irreversibility of evolution ” is of vital importance 
his very diagnoses embody speculations But the 
svstematist recognises the metaphysical nature of his 
dasstfications and he is perpetuaRv seeking some 
crucial instance that shall give them a more secure 
basis of fact He prophesies for examnie the exist- 
ence of tome connecting type at a certain period and 
then he goes and flifds it 

♦ So much for the systematist 1 As for the Motogist 
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at lante, I do npt believe be U averee from employing 
crudiJ tMte H» diflicutty m the manifold procMiei 
dl life u to formulate tests that really are crucial 
Sir Archdall Reid thinks it an ea^ matter and he 
takes recapitulation as an Instance At the moment 
when his letter was pubhshed some of us were dis 
cussing that very question at the Linnean Society and 
Sir Archdall Reid had he been present would have 
seen that the issue was far from being the simple one 
that he imagines F A Bathrr 

June 4 


A Naw Aewitleal Phenommon 

When living near Croydon aerodrome during the 
earlier part of the wir I noticed that the higher 
pitched sounds apparently given out from an aero^ane 
flying nearly overhead varied with the height of my 
ear t^ve the ground thus by bend ng down to one 
half one s normal height the pitch of this higher note 
rose an octave 1 have on many recent occasions 
conflrmed this result This phenomenon is most 
noticeable when standing on a smooth road or lawn 
and 18 scarcely distmgulshable on a rougher surface 
such as a hayheld the logical conclusion is therefore 
that it IS due m some manner to reflection from the 
ground The pitch of the note varies also with the 
angle of elevation of the aeroplane and s not generally 
audible unless this is more than about 45” Since 
the pitch rises contmuously as the head is lowered 
the apparent explanation is that the note is due to the 
interval between the arrival of the direct and reflected 
waves from Impulses radiated from the aeroplane— that 
IS to say no note of this definite pitch comes through 
the air from the aeroplane only a regular or 
irregular succession of impulses the time periods of 
which have no relation to the observed note for it is 
obvious that merely bowing to the aeroplane could not 
alter the pitch of any note it might be giving out (It 
IS well known that a note of much lower pitch due 
to the engine is always present but it is not in this 
sound that the variation takes place although it is 
possible that these are the wives from which the 
variable high note is produced by reflection ) The 
pitch of the sound with wh ch we are concenied ii» 
thus due to the fixed interval between the arrival of 
the direct and reflected impulses and thus depends 
upon the height of the observer and the angle of 
elation of the aerof^ane An interesting deduction 
from the discovery is that the ear is able to appre 
ciate pitch from a succession of double impulses if 
the interval between the elements of each double 
impulse is constant 

The phenomenon is not in any wav peculiar to 
aerojdane no ses I have observed it with equal dis 
tinctness though the sound was fainter when stand 
ing under an aspen tree in a bght breeze Through 
the rustle of the leaves could be distinguished a note 
of quite definite pitch which as before, rose to its 
ocuve on lowering the head to half ones height 

In support of the explanation I have given it may 
be remarked that the pitch of the note observed seems 
to correspond with die interval of bme between the 
amval at the ear of the direct and reflected impulses 
as calculated from the velocity of sound in air 

From the physiological po nt of view it would be 
interastmg to make a laboratorv test using a disc 
riren with the holes pierced in groups of two all 
pairs being similar to one another but grouped at 
unequal spaces on the circumference thus the passage 
of aadh pur would give a double puff but the double 
puffs would be in an irregular succession This 
would, BO doubt give a definite note corresponding 
in pitOh to the Interval between members of a pair m 
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holes and would be a further confirmation of my 
ex^^atlon 

Tliat two impulses alone appear to give a sense of 
definite pitch is interesting and seems to indicate the 
existence of a resonating system in the ear Expen 
ments such as I have suggested with a disc siren 
might therefore help in the solution of the mudi- 
discussed problem of the function of Corti s organ 
Another and more Mneral senes of experiments would 
have the object of findmg whether as is indicated bi 
my observations all sounds when heard by an ob 
server near a reflecting surface have in addition to 
the incoming fundamental note a note of a pitch 
depending on the distance of the observer from the 
reflector This phenomenon is known to have 
occurred as regards electnc waves m Hertz s 
classical expenments Unfortunately press of other 
research work prevents me frexn carrying out tests 
in this f iscinating subject but perhaps someone more 
directly interested may find time to develop t further 
J Frskinf Murray 
Directorate of Research 
Air M nistry Kin^sway London W C a 


HarwM and Pnh 

It was commonly believed and asserted by old tune 
writers on natural history that from the feet and legs 
of the common heron exuded an oil with a peculiar 
odour which attracted fish withm strikuig distance of 
the bird s powerful beak Anglers used to mix the 
fat of a heron with flour and other matter and inoint 
their baits with it whereby says John Jonston in 
his Hutoria Naturalis (1657) mirince pisces 
illiciuntur 

I have never regarded this theory as of greater value 
than many others propounded by medieval empirics 
but It was recently brought vividly to muid by what 
has taken place in the garden of one of my country 
neighbours In thu g^en there is a rectangular 
pond measuring about 30 ft by so ft The sides are 
of dressed masonry which extends under 9 in of 
water so as to form a continuous ledge a yard broad 
beyond which the depth drops suddenly to between 
t-4 ft wherein some of Marliac s water lilies are 
grown The pond was stocked with goldfish which 
throve well until a heron found its way there and 
his succeeded in exterminiting them llie owner of 
the garden a good observer upon whose statement I 
cm relv tells me that the bird always took its stand 
in one comer of the pond on the ledge covered bv 
the shallow witer and that the goldfish moved out 
of the deep water into the centre and congregated 
round the heron who picked them up at leisure Had 
the fish remained in the deep water which they usuallv 
inhabited of course the heron could not have reach^ 


Although I draw no mference from this incident it 
seems worth mentioning It would be Interesting to 
hear of an authentic parallel rase 

Herbert Maxwetl 


Monreith Wigtownshire 


Why do Wemw Mo? 

Many Umes dunng the last twenty years I have 
been tempted to make the following communication 
My house backs on to and is partly built mto the 
old chff at St Leonards-on Sea and my back door 
opens on to a road cut bto the face of the cliff The 
road IS well tarmacadamed and watw^ht The 
esplanade at St Leonards it wide tar-gritted, and 
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watertight, and it contauih a number of ornamental 
flower beds surrounded by low brick and cement 
walls surmounted by cornices which overhang a 310 
The sqrfaces of the beds are about la in below the 
top of the walls 

On certam occasions I hnd worms m tlie back 
street generally of medium to a rather large sue 
which have the appearance of bemg drowned 
although It 18 very rarely that life is extinct On the 
esplanade they are present in large numbers They 
occur at all pomts between the beds and the sea wall 
over which many of them must pass for one can find 
them on the watertight stone underclilf One 
naturally expects worms to rise after ram but in a 
wet season 1 have known eleven wet days in succes 
Sion without a single worm appearmg while on the 
twelfth day large numbers were to be found on the 
pavements the road and the back street On the 
other hand, 1 have known them to occur after a ram 
storm followmg dry weather In several years the 
dates in November and January have coincided The 
hrst thing that strikes one is that the phenomenon 
occurs only at long intervals and then such large 
numbers partuipate m it At other times one may 
never see a sm^ worm 1 have often wondered if it 
were in response to a mlgratorv mstinct 

Ihe mystery is how these worms mount a wall 
la m high and negotiate the overhanging cornice 
On several occasions 1 have known quantities of 

whitebait " and other things that occur at the sur 
face of sea water similarly strewn upon the esplanade 
and roads and I have tempted to ‘isk if these 
worms have not been caught up similarly and returned 
to earth with the ram W J Lewis Abbott 

I THINK bir Rny Lankester (Nature June 2 
p 434) will ngrec with me that earthworms when 
underground must frequently or usually be m contact 
with other moist surfaces My impression is that in 
drv ucather when the upper layers of soil contain 
only adsorbed water and are what we call dry 
earthworms seek the lower layers where the particles 
are moist that is are surrounded by a surface film 
of liquid water however thin this may be When 
m such a moist layer the surface of the worm must 
at many pomts be obtammg its air supply through the 
medium of water which is not part of itself The 
air as Sir Ray Lankester says reaches the worm 
through the porous soil and I think in part through 
the moisture on the surface of the particles The 
statement m my letter m Nati rf of Mav iq can ad 
mittedlv be read as implying that the worm was partly 
dipped m slime or mud but this was far from my 
meaning J H Costf 

Teddington 

Vitality of Qorso^oed 

Bv way of supplementing my letter to Nature of 
Septemb^ 36 iqi8 (vol dl p 65) on the above 
subject It may be of mterest to record the fact that 
the seedlmgs arismg from seed which has lain dor- 
mant in the soil for a quarter of a century have 
produced vigorous plants A small part of the lo acre 
field was not reploughed owing to its steepness and 
the gorse seedhngs which came up on it after the 
war ploughing of the wmter iqiy-iS have been 
allowed to grow They are now m their fourth 
season of growth and are good sized bushes averaging 
3 ft m height which have been this tpnng a mats 
of bloom like the gorse generally in this district and 
I believe throughout the country 

I can also add another year makmg twenty six in 
all to tfie vitality of buHM gorse seed the field in 
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question save for the above mentioned steep slope, 
was reploughed in the wmter 1918-19 with the rerat 
that a fresh crop of gorse s^lmgs appeared the 
following summer Ihe field has now reverted to 
grass and these tw o } ear old seedlmgs are being 
grubbed up John Parkin 

The Gill Biajton Lunberland June 3 

Habits of the Hedgehog 

In the article on the hedgehog which appeared in 
Nature ot May 19 p 375 mention is made of the 
widespread behet that hedgehogs suck the teats of 
cows Altliough farmcis have tssured me that they 
have found evidence of milk 01 the hedgehog 1 do 
not think that any credence tan be given to the 
sUtement Ihe belief probably arises from the ex- 
trusion of the contents of the vesiculse seminaka of 
the buck hedgehog when crushed kicked or other- 
wise mjured The vesicul« seminales are when full, 
extraordmarily large m proportion to the sue of the 
anunal and the milkj fluid can easily be mistaken 
for cow s milk especially when the hedgehog has 
rolled Itself up for defensive purposes and the face 
has become smeared with the seminal fluid 
That hedgehogs will eat young birds I have had 
personal exptfience but I doubt if they do mudi 
damage to game m this way 
In 1906 and 1907 several albino hedgehogs were 
found at Goathland Yorkshire I attempted to cross 
an albmo doe with a normal buck but when placed 
together the latter promptly attacked and killed it 
In attempbng to breed them in semi-captivity t.s in 
a large walled garden I found that the bucks harried 
the does a good deal thus rendering it difficult to 
secure a litter and that if the nest was disturbed the 
mother would frequently eat her >oung This proved 
a real difficulty m the experiments 

G A Auden 

Birminglnm Max 39 

Prmoiples of Pwturednnging 

I HFRF IS no need for picture xx ire (Nature May 10, 
p 362 May 3b p June 2 p 438) if the principfe 
IS adopted described 1 1 the T i» les Eng» ecring Sup^- 
ment of April iqi ) of the ipplicTtion of Kelvin s 
hive Point principle to the pictirel nging 
A rail say of bluk enxmellcd el ctrn. conduit tube, 
IS suppwted long the II at n appropriate height 
on bracket hool s h\ed 11 ll \ ill and the pictures 
are hung on the r 1 bx txxo f t iron hooks fastened 
n the back of th uj j r edg of the fiame This 
gives four point of co t«.t nd the fifth is made 
bx a round he id d iiev the lower edge to set 
the face at an ppropriate cant One degree of free- 
dom IS still left of 1 motiox of the picture sidewaya 
into the desired place A picture is lifted off in a 
trice and throxvn oit of the window in case of fire, 
at of a gallery f poitriits in an old mansion aqd 
the pictures can he hung over each other two and 
three deep if space is limited as in the Royal 
Academy 

The ^inciplc is appropriate in a modpm physical 
workshop for the support of apparatus however 
heaxry bracketed out from the wall if a plate is built 
into a course with a projecting lip A nail cannot 
be driven into the glazed bnck wall but a picture- 
board can be kept for that purpose and placed where 
required The difficulty is avoided of the suspension 
of apparatus from the roof or celling 
The principle seems to have been employed in the 
Pmaootheca of the ancient Acropolis of Athens 

G Grbbnhill 

I Staple Inn W T i June 6 
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Oersted— the Discorerer of Electro magnetisiii ^ 


/^N July 21 1830 Hans Christian Oersted of 
Copenhagen, announced his great discovery 
to the world in a circular letter in Latin Experi 
menta circa effectioae conflictuB electnci in acum 
magneticam He describes in detail the ap 
paratus he employed emphasising the fact that 
the galvanic circle must be complete, and not 
open which last method was tried in vain some 
years ago by very celebrated philosophers gives 
a list of distinguished men who had witnessed the 
new effect and then writes — 

Let the straight part of this wire — t e the 
wire uniting the two poles of the battery — be 
placed horizontally above the magnetic needle 
properly suspended and parallel to it if necessary 
die uniting wire is bent so as to assume a proper 
position lot the experiment Things being in 
thu state the needle will be moved and the end 
of It next the negative side of the battery will 
go westward If &e distance of the umhng wire 
does not exceed three quarters of an inch from 
the needle the declination of the needle makes an 
angle of about 45° If the distance is increased the 
an^ difflinuhes proportionally the declination 
lilmiae vanes with the power of the battery • 
A later communication * states that he discovered 
by continual experiments during a few days the 
fundamental law of electro mametism viz that 
die magnetical effect of the electric current has 
a circular motion around it 
The Royal Danish Society of Sciences is cele 
brating the centenary of Ctersted s discovery by 
the issue of a collected edition of his scientific 
papers and the work before us is an essay by 
Kirstine Meyer forming the first \olume 
of the odkction 

H C Oersted was born at Rudkjobing 
in 1777 His father was an apothecary 
and Hans Christian and his younger brother 
A C Oersted afterwards a distinguished ]urist, 
received their early education from a German wig 
maker and his wim who taught them to lead and 
speak German but whose knowledge of anth 
metic wns limited to addition and subtraction an 
older schoolfellow taught them multiplication a 
fnend of the fam ly division From their eleventh 
and tenth years respectively they helped their 
father in his pharmacy In 1794 they went 
to Copenhagen to their preparation for 

dietr first academic exammation which they 
passed with honours As undeig^aduates 
they were admitted to Elers College founded in 
1691 which still provides free residence and 
» small schdarship for needy students They 
went through the un versity course together 
With distinction studying mathematics and 
ehednstry and being greatly interested in philo 


SgwUlk T fc ■Bd kiofHCO.i.^ SvKim 
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sophy Kant s teaching was then expounded in 
Copenhagen by Prof Riisbngh and his lectures 
markedly influenced them The lectures on astro 
nomy and physics attracted H C Oersted to the 
study of science his brother became distinguished 
for his philosophical writings but throughout 
Hans Christian s life we can trace the effect of his 
early philosophical studies in his work In 
179S he writes I promised you in our last con 
versation to give you an account in letters of the 
systematic part of chemistry I keep my 

promise with pleasure both for your sake and for 
that of science which you know I find so much 
pleasure in communicating to others The same 
year the brothers became members of the editorial 
staff of a short lived journal a philosophical reper 
tonum the chief object of which was to defend 
Kant s works 

As regards experimental work the elder Oersted 
was lunited mainly to the chemical trainmg re 
ceived in pharmacy where he was employed the 
university had no physical equipment He was 
helped however by Prof Manthey professor of 
chemistry and owner of the Lion Pharmaev 
Manthey was abroad during 1800 and t8oi and 
Oersted managed his pharmacy Volta s discovery 
of the galvanic battery had just been pubhshed 
and Oersted s earliest experiments were con 
nected with the behaviour of various forms 
of cells and w th the testing of a theorv 
advanced by Ritter to account for the de 
composition of water by a current that water 
plus nerative electricity produced hydrogen n h le 
water plus positive electricity produced ox^ j,en He 
measured his currents for these experiments by 
the aid of a voltameter 'irranged to collect in a 
graduated tube the products of the decomjxisitio 
In 1801 Oersted had hopes of a professorship or 
readership in the university but he was men 
looking forward to the prospect of a journey 
abroad rendered jjossible by a grant from Cap 
pel s Travelling I egacy and in a letter to 
Manthey he says that he would rather resign any 

G ist than give up the prospect of the journey 
e started in the summer of 1801 and was away 
until the end of 1803 For a time the srorld was 
at peace Napoleon was First Consul the war 
between France and Austna was stayed tem 
poranly by the Peace of Lun^ville (February 
1801) The victory of the Nile 1798 and of 
Aboukir Bay 1801 ruined the French plans for 
an attack on India through Egypt while access 
to the Baltic and tiie defeat of a combination 
of the Northern Powers against England 
were secured by Nelson s victory at Cojienhagen 
in April 1801 The Peace of Amiens fc^wed in 
Mardi i8oa and intercourse betsreen men of 
saence of all nations wa!s at once renewed To 
us in 1931 the rapidity with which this took 
place IS somewhat surprising 
Oersted went first to Weimar At Gfittingen he 
was introduced to Ritter, whose dcctncal le- 
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searches impressied him greatl). From Weimar 
he went to Berlin, where he heard Fichte and 
Schlegel lecture. At Weimar he had become ac- 
quainted with a work by Wintcrl, “ Proliisiones ud 
Chemiam Decimi Noiii,” and set himself to make 
this more widely known, publishing in 1802 a 
book, “Materialen zu einer Chemie des neun- 
zdinten Jahrhunderts," the objeet of which was 
to show the common origin of phy.sical and 
chemical forces. The book was severeis criticised 
everywhere, and Winterl’s chemistry, founded on 
two mysterious sub.stances, \ndrania and 
Thelycke, has long since been consigned to the 
oblivion it deserved; but the roof-idea, the 
common origin of most natural forces, l.iy at the 
basis of much of Oersted’s future work. 

From Berlin Oersted went to Paris, \isiting 
Ritter at Weimar on the way, and taking 
part in some of his experiments. On de- 
scribing these in Paris, especially the inven- 
tion of what was probably the first storage 
battery — a storage column, Ritter called it t 
a pile of copper plates separated by di.scs of 
moist cardboard, which retained a charge for some 
time after it had been connected to a batterv, and 
was capable itself of giving out a current when 
its extremities were connected by a wire — Biot 
asked him to write and advise Ritter to compete 
for a prize of 3000 livres offered bv the First 
Consul for the most important electrical or gal- 
vanic experiment w'hich might compare with the 
invention of the voltaic pile. 

Oersted rc-w'rote in French the essay Ritter sent 
in, but the author had stated that his storage 
column, when placed in a vertical position, became 
charged through the electrical influence of the 
earth. Experiments at Pans tailed to ^erity this, 
and the prize went elsewhere 

Oersted returned to Copenhagen in January, 
1804, and was disappointed at not receiving the 
professorship of physics, which had been \acant 
for .some time. The warden of the unixersits 
considered him a philosopher rather than a 
physicist, and it was not until 1806 that he became 
professor extraordinarius. In 1807 he repeated 
and extended Chladni’s work on vibrating plates, 
using Lycopodium in place of sand He noted, 
but could not explain, the action of the Lyco- 
podium in collecting in the places of maximum 
vibration ; that was loft for Faraday. 

In i 8 i 2 and 1813 — the years of Moscow and 
Leipzig — Oersted again visited Berlin and Paris, 
and, encouraged by the reception he met with, 
published his “View of the Chemical Forces of 
Nature," in which, while exprexsing his indebted- 
ness to Ritter and Winter], he dissociates himself 
in many respects from their theories. He avows 
his continued belief in the essential unity of natural 
forces, and, while his views are often vague and 
unsatisfactory, he proposes that “the experiment 
should be made whether electrleity in one of its 
most latent forms could act on the magnetic 
bodiea as such.” The answer came in i8ao. The 
book was well received everywhere. Thomson 
writes in the "Annals of Philosophy, i8iq," deal- 
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ing with a later French edition: “Ihe book is 
highly worthy the perusal of all those British 
chemists who aim at the improvement and per- 
fection of their science. It is rather surpnsing 
that a work of such originality and value should 
have remained for these tour years quite unknown 
in this country." 

In the years which followed. Oersted was busily 
occupied with routine work. In 1813 he became 
secretary of the .Scx:iety of Sciences, and in 1S17 
profes.sor ordinarius In this capacity he delivered 
a scries of monthly lectures to advanced students 
on the progress of science, and it was at one of 
these in the spring of 1820 that his great discovery 
was made. His own description of this will be 
found in the artic-lc in Ihe “ Edinburgh Encyclo- 
paedia ” already referred to • .‘\fter stating that 
the luminc>us and heating c fleet of the electrical 
current goes out in all directions, “so he thought 
It possible that the magnctical effect could likewise 
eradiate”; and after referring to magnetic effects 
produced by lightning, he continues: “Ihe plan 
of the first experinient was to make the current 
of a little galvanic trough apparatus commonly 
used in his lectures pass through a very thin 
platina wire which was placed oxer a compass 
covered with glass. The preparations for the 
experiment xxcre made, but, some accident having 
hindered him from trying it Iwfore the lecture, he 
intended to defer it to another opportunity; yet 
during the lecture the probability of its success 
appeared stronger, so that he made the first ex- 
periment in the presence of his audience. The 
magnctical needle, though included in a box, was 
disturbed; and as the effect xvas xery feeble, and 
must, before its law xvas discoxcred, seem very 
irregular, the experiment made no strong im- 
pression on his audience.” Nothing further hap- 
pened for three months; he delayed his researches 
until a more convenient time, when a large bat- 
ters, constructed by his friend Ixsmark and him- 
self, xvas available, and then, during a few days 
in i8ao July 13-2(5 — he made the series of 
experiments xxliich xxas anncjiini ed in the Latin 
circular letter of July 21 already quoted. 

.V letter from his pupil Hanstcen to Farad.iy, 
printed in Bence Jones’s “Life of Faraday,” gives 
a fuller account of the original discovery: “At first 
he had plaied the wire at right angles to the 
direction of the magnet, and found no effect. After 
the end of the lecture he said • ‘ Let us now once, 
as the batlerx is in activity, try to place the wire 
parallel to the needle as this was made, he xvas 
quite struck xvith perplexity by seeing the needle 
make a great oscillation dmost at right angles 
xvith the magnetic meridian. Then he said: T-et 
us now invert the direction of the current,’ and the 
needle deviated In the contrary direction. Thus 
his great detection was made, and it has been 
said, not without reason, that he tumbled over 
it by accident. He bad not before any more idea 
than any person that the force should be trans- 
versal. But, as I.agrange has said of Newton on 
a similar otx'asion : ‘ Such accidents only meet 
persons who deserve them Hansteen’s remark 
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would ai^iear to do less than justice to his master^ 
and has proved rather unfortunate, lending colour 
to the impression that the whole discovery was 
due to chance Fhis was far from being the case 
Oersted had for years been seeking a connection 
between electriaty and magnetism, and the dis* 
tovery was the result of his search 
Not the least instructive part of Mrs Meyer’s 
very interesting book is a series of sheets repro 
ducted in facsimile from notes, mostly in his own 
handwriting, found among Orrst^ s papers, 
which give in detail the experiments with the 
large battery during July, i8so Not only 
did be experiment with a straight wire, but 
also with one bent into a loop so as to form one 
complete turn of a circuit, which thus had 
Its north and south face Oersted saw that 
such a circuit acted like a magnet The effect of 
replacing the magnet by needles made of non> 
magnetic material was tried, and it was found 
that they were not disturbed by the current 
The results, announced to all centres of scientific 
activit} , at once produced a great sensation The 
paper was published in various journals, and 
among others in Schweigger s Journal for July, 
1820 and the same number contains an 
iccount of further experiments of importance 
Oersted showed in this sccoi d communication 
ihit the effects do not seem to depend 
upon the intensiti of the elcctruify but 
soleh on its quantity” — in modtrn words on 
the current and not on the e m f of the supply 
hurthtr he showed hy suspending by a hni 
torsion wire a small bsttcry and the t ircuit through 
which the current passid that the iffect is recip 
roctl on bringing a mngnel pok up to on< face 
the circuit is repelled on bringing the same pole 
up to the other fact it is attracted 
But while Oersted s cxjKrimental work is id 
mirable and his demonstration complete it is not 
cisy to foUow his theorcticnl idt is He speaks 
(ontiniinlly of the conflict of the electricities ’ 
which constitutes a current The positisc and 
negatiii electricities flowing in opposite ways 
round the circuit come into conflict and it 
IS through their struggle that the various 
effects are produced It would almost appear 
ns though he thought th it the heat and 
light radiated from n glowing conductor 
needed some Molence for their origin — vio 
lence provided by the struggle between the 
positive ind negntne electricities ‘‘He did not 
consider he writes himself "the trsnsmission 
of electricity through 1 conductor as a uniform 
stream but as a succession of interruptions and 
re-establishmcnts of equilibrium in such a manner 
that the electncal powers in the current were not 
IB equilibrium but in a state o( continual conflict ” 
To this conflict he attributes also the magnetic 
action which origmally he anticipated would be 
radiated outwards from the wire like heat and 
light Experiment prosed otherwise the mag 
netic action showed itself effective in directions at 
right angles to the wire, but he did not grasp 
the idea of a purrent of electricity flowing in the 
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wire accompamed by a field of magnetic foten 
arranged in circlet round the path of the current 
In his view, the ekctncity acted directly on the 
poles of his magnet, and as the force was due to 
the electric conflict, this conflict took place, iH>t 
only in the wirt, but also throughout the surround- 
ing space through which the electricity flowed in a 
senes of flat spirals encirchng the wire itself 
There was a transference of electricity m the direc 
tion of the wire , the path, therefore, of the current 
could not be a circle in a plane normal to the 
wire, but a spiral givmg rise to a component of the 
motion parallel to the wire According to his 
first ideas, though he modified these later, ‘ nega 
tive electricity repels the north pole, but d^ 
not act on the south pole," while positive elec- 
tricity acts on the south pole, but not on the north 

In 1828 Oersted wntes thus, possibly after he 
had become aware of 1 araday’s work “The elec- 
trical stream has a magnetic circulation about its 
axis Lvery act of decomposition due to an elec- 
trical current in a given direction is accompanied 
by a circulation trough this electncal stream, 
which, as 1 have shown elsewhere, is propagated 
by alternations of positive and negative electricity, 
there is brought about a series of charges and dis 
charges of particles in the direction of the stream, 
and a c irculation m planes at right angles to it ’ 

Ihc importance of this discovery was reci^msed 
everywhere In (icrmany, at a somewhat later 
date an attempt wns made by Gilbert and others 
to lay stress on its accidental nature Was alles 
1 orschen und Bemuhen nicht hatte geben woUen 
dis bnehte ein Zufall Herrn Professor Orst«l in 
Kopenhigen, he wrote in his Annolen in 
Oitobcr 1930, and this view was accepted by 
many of his contcrojior'iries , but elsewhere Oersted 
rccciMd full and generous credit The French 
physicists led by Arago and Ampere took up 
cagcrlv the investigation of the new phenomena, 
and 111 a few months Ampere established the laws 
of the mechanical action between electric currents 

The whole theory and experiment," writes 
Maxwell, ' seems as if it had leaped full grown 
and full armed from the brain of the ‘ Newton of 
riectricity ’ It is perfect in form and unassail 
ible in accuracy, and it is summed up in a formula 
from which all the phenomena may be deduced 
and which must always remain the cardinal 
formula of clectroalynsmics Amjiirc s brilhant 
work somewhat overshadowed Oersted’s ment 
which, howe\ir, the 1 rench investigators fulh 
recognised 

In England Sir Humphry Davy was the first 
to repeat the experiments, using for the work 
” the gr^'at battcrv of the I ondon Institution, con- 
sisting of 2000 plates of zinc and copper ” , he 
showed at an early date that the arc between 
two charcoal electrodes was altered in shape when 
a magnet was brought near In April, iSai, 
Faraday wrote an historical survey of tlw growth 
of the subject up to date, stating that Oersted’s 
resulu ‘‘comprise a very large part of the facts 
that are yet known relating to the subject,” and 
pointing out that his constancy in the punnilt of his 
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iaquiries respecting the identity of chemical, elec* 
trical, and magnetic forces “was well rewarded 
in the winter m 1819 by the discovery of a fact 
of which not a s^le person besides himself had 
the slightest suspicion, but which when once known 
instanuy drew the attention of all those who were 
at all aUe to appreciate its importance and value.” 

From the autumn of 1833 to the summer of 
1833 Oersted was in Germany, France, and Eng* 
land. He is less enthusiastic than in the past 
about the German men of science whom he met. 

“ Schweigger at Halle has brains, but is a 
reed shaken with the wind His experiments are 
not of much importance. Kastncr at Erlangen ' 
writes thick volumes compiled with much toil but ' 
without all judgment. Yclin at Munich makes 
indifferent experiments and lies much. But 1 
have found much that was instructive with 
Fraunhofer at Munich, so that I have been able ' 
to occupy myself with benefit there for about a 
fortnight." 

To the Frenchmen he is more kindly. “My 
stay here grows more and more interesting to me 
every day . The acquaintances I have made grow 
every day more cordial and intimate," he 
writes to his wife from Pans in February, 1833 
He saw Biot, Fresnel, Pouillet, Ampere, Aragu, j 
Fourier, Dulong, and many others : such was the 
brilliant list of physicists then at work in Paris 
With Ampire he had many di.srussions as to their I 
rival theories ; at one time he thought he had dis- j 
proved the existence of the molecular currents I 
which in Ampere’s view constitute a magnet. 
Mrs. Meyer quotes from another letter an amusing 
account of a three hours’ discussion which took , 
place after a dinner given by .Ampire. Among 
the guests were two of the host’s pupils, and of . 
them Oersted writes; " Even Amj^re’s two dis- 
ciples declared that my theory .was able to explain 
all his phenomena. They declare that so will 
Ampjire’s, and as his theory is nothing but the I 
reverse of mine, he having removed the circuits 
of forces discovered by me from the conductor to 
the magnet, it will no doubt be difficult to find an 
entirely decisive objection to his theory." 

The experiments which Ampire arranged for 
his benefit were not succes.sful. ‘ ’ On the loth I 
was at Ampere’s by appointment to .see his ex- 
periments. He had invited not a few. ... He 
had three considerable galvanic apparatus ready; 
his instruments for showing his experiments arc 
very complex; but what happened? Hardly any , 


of his experiments succeeded. He is dreadfully 
confused, and is equally unskilful as an expen- 
menter and as a debater. ’ ’ Somehow this is hard 
to believe ; some at least of the confusion existed, 
we may suspect, in the mind of the narrator 
Amp^’s own descriptions of his work are 
models of clearness; his formula remains, as has 
been said above, " the cardinal formula of electro- 
dynamics." 

Oersted lived for some thirty years after the dis- 
covery of i8ao, engaged almost to the last in 
physical work. During part of the time he was 
greatly interested in measurements of the com- 
pressibil% of liquids. Details of some of these 
are given in a letter to Brewster dated December 
30, 1836. He was one of the first to realise the 
necessity of allowing for the expansion of the 
vessel containing the liquid, and a piezometer 
which he described in the Proceedings of the 
Danish Society of Sciences for 1831 has been 
frequently employed for measurements of the 
kind, though Oersted was mistaken in thinking 
that it avoided all the difficulties arising from the 
expansion of the containing vessel. 

Under date 1845 we have the following sug- 
gestion for a moving coil galvanometer : "A 
metal wire bent as a multiplier and able to revolve 
easily round two points is placed opposite the 
poles of a strong magnet in such .1 way that it 
will be deflected as soon as it is traversed by 
electricity." 

In 18^ Denmark was at war, and in a 
letter of that date Oersted alludes to the fact that 
thirty years earlier he had experimented on the 
use of electricity for firing mines, and makes the 
suggestion of “burying in u load to be taken by 
an attacking enemy, under a comparatively thin 
layer of earth, small reservoirs filled with gun- 
powder and earth or small fragments of stones 
which could be fired by a communicating wire on 
a given signal and that in a shorter time than 
one second after the signal ’’ 

More will be found in Mrs Meyer’s excellent 
volume about the activities ot a remarkable man; 
she has done her work admirably, and we are 
indebted to her for her labours in producing this 
most interesting work. 'Ihe book, which is 
printed in Engli.sh, has been published in Copen- 
hagen under the editorship of the Royal Danish 
Society of Sciences, and is in every wav a worthy 
memorial of perhaps the most distinguished 
member of that society. R T G. 


Native Life in the Loyalty Islands and Southern Nigeria.' 


By Henry Balfoi'r. 


(i) \/f RS. HADFIELD’S book on the Loyalty 
1 "* Islands is the outcome of a long resid- 
ence In this group, in connection with the work of 



the London Missionary Society. The greater part of 
the time was spent on Ufu Island, but eight years 
were spent on the smaller island of Uvea. The 
account which she gives of the natives is unpre- 
tentious and straightforward, written in an easy 
and attractive style and with a vein of humour. 
She reveals her sympathy with the natives, with 
whom she became on excellent terms, and much 
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Piu I.— r]rp« eS Uvmn wti*«, Loyiliy Iiludt. From " Amooi tbt Naum 
of tba Coyally Group. 


•ad appliances which exhibit Polynesian 
affinities. 

The account given by Mrs. Hadfield of the 
mentality, daily life, useful and aesthetic arts, 
and also of the customs, social ethics, and 
legends of the Loyalty Islanders, is very concise 
and full of interest. One cannot but recognise 
how rapidly the old indigenous culture is dis- 
appearing. The author dwells upon their 
many ^kxI qualities, and endeavours to 
account for those characteristics which civi- 
lisation deems undesirable and bad. Allow- 
ances must be made for the native point of 
view and ior the environment, though the 
former is always difficult of diagnosis. Even 
in war a system of sportsmanlike etiquette 
prevailed, and certain unwritten laws were 
studiously observed. Due notice was given of 
an impending “ state of war," and operations 
were not commenced until after the expiry ot 
a period of several days. The heads and 
noses of children were modified by pressure in 
order to induce the orthodox, fashionable 
shape, a practice which is of much interest 
owing to Its wide dispersal over the world, but 
IS disconcerting to the ethnological cranio- 
metrist. 

The natives exhibit skill and boldness in 
surgery, though their methods are necessarily 
of the crudest. Trepanation was freely re- 
sorted to, and with success; fractures were 
dexterously reduced. Hygienic principles are 
practically non-existent, and the spread of in- 
fectious diseases is rapid. The intro- 


of the information acquired re- 
garding their habits, customs, 
and ideas was the reward of hav- 
ing gained the confidence of the 
islanders. .Mthough but some 
sixty miles separate the Loyalty 
group from New Caledonia, the 
natives of the former, with their 
cheery disposition and laughter- 
loving habit, differ markedly from 
the dour, sullen natives of the 
latter. The tradition that Uvea 
was peopled partly by immigrants 
from the Polynesian Wallis Island 
(also c<nlled Uvea), lying about 
looo miles away, is borne out by 
the fact that Uvea boasts of two 
languages, the original " laian ” 
and a distinct and apparently in- 
trusive language spoken in the 
north and south of the island. 
This Polynesian intrusion ex- 
plains, perhaps, the tempera- 
mental difference which is 
noticed between the Loyalty 
Islanders and the more strictly 
Melanesian New Caledonians, and 
also accounts for certain customs 
NO. 2694, VOL. 107] 
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vice<, which are uaually more attractive and 
more easily 'issimilated than are the white 
man s virtues Fear of death does not appear 
to weigh heavily upon the natives V number ol 
native legends is given at the end of the volume 
affording useful material for eompantive study 
It may seem ungrateful to express the wish 
that Mrs Hadfield s desinptions of industries 


appliances, and habits might have been more dc 
tailed, since the production of a eomplete text 
book was not her intention In asking for more, 
one does so in full recognition of the praiseworthv 
and useful work performed by the author in 

S ving us this very readable and well illustrated 
ok, which deserves fuller notice than can here 
be given * 

(a) Another product of many years of missionary 
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intercourse with iiatiies, involving dost personal 
contact, IS the Rev O T Bisden s volume deal 
ing with the Ibos of Southern Nigeriii l"he 
author has aimed it giving a fairlv detailed 
though populirlv written account ot these in 
tcrcsting natives and has succeeded in producing 
an instructive and attractive volume He sounds 
a note of caution which m iv well be taken to heart 
by globe trotters and stiy it home amateurs who, 
with little or no expcrienu write bonks about 
native ide is ind Ik-Iic Is He 
writes I he lonf.er one lives 
imongst West Uric 111 natives, 
nnvincecl that it 
IS a pricti il impossibilitv t ir the 
Furopean to coinprclund fullv 
the subtleties of the nitive chai- 
ictcr Some white men claim to 
h ivt done this but mv experience 
leads me to think th it the claim 
c in rirelv if ever be substan- 
tiated with definite issurince 
Ihis IS in honest iclnussion on 
the part of one w ho h is liv ed 
long enough among the natives 
to realise the difficulties mvMvc 1 
in the di ignosis of then men 
I ility and to recognise the fundi 
mental difference 1>etvveen their 
philosophy ind ours I he 
11)0 people vv ho form lu arlv one 
half the popul it ion of Southern 
'Tigeria occ up\ the c ountrv 
Iving mainlv between the Niger 
and Cross rivers i huge trict 
extending from the oist to 
\ lat Jhcrc is i westerly ex 
tension veross llu N g r The 
Ibos arc not homogeneous im 
portant v in ilions > eurniig in 
the extensive area on iipied The 
environment vanes onsid blv 
from the low hmg swamps of 
the Delta to the higher lind 
iround Onilsh i 

I he bexvk s i timelv out sine c 
the indigenous e ustoms are verv 
ripidly undergoing hinges 
though in 1900 whei Mr 
Bisdei irrived there piimitive 
conditions still largely jKrsihted 
Hu generil life of the Ibos is 
well presented \ m in s greatest 
eiesirc in life is to adv vnee m 
s )cial hiatus ind inam crimes 
are committed in order to promote this 
advancement Ihelt (to obtiin the uees 

sary funds) murder and he id-tal ing (as 1 

sign of prowess) are very usuallv the outcome of 
this craving for higher titles Cannibalism h is 
bee 1 rampant human flesh being regarded as a 
valuable food product Polvgamv is favoured 
equally by both sexes, and will be suppressed only 
with great diflicuKv The first wife takes prece 
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<ieQoe all the utbers, and ts regarded as the 
legal wife, anast, who u priestess of the house- 
'^Id gods Behef in the survival of the soul pre 
vails, and adequate bunal of the dead is a matter 
of peat concern A first, necessarily hurried 
burial takes place soon after death, but a second 
more elaborate and very costly “ burial ” by prosy 
IS performed later, wiA the view of keeping the 
spirit of the deceased in contentment Failing this 
propitiation, the spirit may become restless and 
malignant Reincarnation is believed in Chil 
dren are well treated and thrive, and although 
their treatment is often very drastic and appears 
cruel, the parents evince great fondness for them 
Twins, however, are held in abhorrence In this 
respect the Ibos differ from the neighbouring Fkoi 
who welcome twins Boys are initiated into the 
mysteries of the Ayakka secret soaetv at the age 
of ten 

The secret soaeties are dealt with bv the 


author in detail, and the religton and superstitwas 
are well, if briefly, described The chief detty is 
Abwala, and at her shnne oracles are sought and 
“trials” are conducted The priests, to conse 
quence, exercise a great controlling influence, a*’ 
IS so often the case in Africa The arts ami ct^ts 
and the tradmg methods are interestingly dealt 
with, and one ImIs that the author has command 
of more mformation than could be published m 
a single volume The illustrations are excellent 
and fairly numerous One wonders why the 
household god called in the text Ikenga (p 319) 
IS designs^ Sketiga on the plate (p lao), and 
why the illustrations are sometimes inserted far 
from the text to which they refer It would have 
been advantageous if all native names had been 
printed in italics Such minor blemishes, how 
ever, do not materially lessen our appreciation of 
this very useful and instructive volume Both 
the author and his readers mav be conpatulated 


ObituAry. 


Peter Donald Malloch 

A RDENI naturalists in humble rinks of life 
during last century such is Edwards, of 
Banff, and Robert Walker, of St Andrews, 
in xoology, and Sergeant Sim, of Perth in 
botany, have not been rare in Scotland, but 
few showed more acute penetration, com- 
bined with artistic skill and fitness for 
idministration, than Peter Donald Malloch, 
the premier angler and skilful taxidermist as 
well as the originator and able administrator of 
the fav Salmon Fisheries Co 
A native of the neighbourhood, Malloch spent 
most of his life in the Fair Ci^, taking the fore 
most place after the death of Mr I amb, as a 
taxidermist (many examples of his skill being 
now in the Perth Museum), then well known 
for his remarkable success as n practicil angler, 
and lastly as manager of the salmon syndicate 
just mentioned It was in Perthshire Uiat the 
artificial hatching of the salmon at Stormontfield 
ponds first attracted the attention of men of 
science in the fifties and early sixties of last 
century, and the work of Robert Buist, Wm 
Brown and John Dickson made it widely known 
Milloch however following these and in the 
unique position he held on the finest salmon-river 
in the country, one which carries the largest 
body of fresh water to the sea, was able to dear 
up certain ambiguities, and though he had no 
training in science he grasped the information 
derived from an investigation of the scales of the 
salmon, sea trout, and other fishes, and worked 
out their life-history with great accuracy and 
acuteness In 1910, indeed, he collected all his in- 
formation in an bteresting work entitled “Lafe 
history and Habits of the Salmon Sea trout and 
other Fresh-water Fish,” a work illustrated by 
as many as 3^9 exquisite life-like photographs 
— mainly by himself 

MaUodi's observations on the various classes of 
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salmon ascending the rivers, and 4 comparison of 
their movements with those of the sea trout (the 
latter feeding in fresh water, whilst the salmon 
does not) are of great interest and value in this 
complex subject He believed that almost all 
salmon in the se i make for the rivers where thev 
were born He h id some hesitation in accepting 
the view that some of the pnrr become smolts at 
the end of their first vear, but old Peter of the 
Pools at Stormontfield would have strengthened 
the case by demonstrating that many of the year 
old parr reared there grew apace, assumed the 
silvery coat, pissed down the rivulet to the pen 
near the river and would oven Itip over its edge 
in their eagerness to migrate seaward 

Mallorh s cfhcicnt marking of the smolts with 
silver wire gave him much information as to the 
rate of growth of the silmon irregularity in 
spawning and other points His wide experience 
of the lav and other rivers and of numerous lochs 
enabled him to corroborate Dr Gunther s opinion 
as to hull trout ind so with his remarks about 
yellow fins and whitling the young of the sea 
trout 1 urther the acuteness of his observations 
is shown bv his finding a new char (Savehnus 
Mallocht Titc Regan) in a lake m Sutherland 
That he was able to accomplish so much in the 
midst of Strenuous commercial fisheries work 
comprehending the Tay from Stanley to the sea 
the surveying of rivers and lochs, and the letting 
and sale of highland estates, shows that his 
capacity was of no ordinary kind Perth has 
always been the centre from which has emanated 
much of the life history of the salmon, and 
Malloch enhanced and extended that reputation 
He died toward the end of May at the age of 
sixty eight years W C M 

We much r^ret to see the announcement of 
the death, from heart failure, on June 5, of Dr 
A M Kbilas, of the Mount Everest Expedition 
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Notes. 


The Albert medal of the Royal Society of Arts for 
1931 hat been awarded to Prof. J. A. Fleming in 
recognition of hit many valuable contributions to elec- 
trical science and its applications, and especially of his 
original invention of the thermionic valve, now so 
largely emplt^ed in wireless telegraphy and (or other 
purposes. 

Notice Is given by the University of london that 
the advanced lectures by Prof. \ D. Waller and Mr. 
J. C. Waller on “Experimental .Studies in Vegetable 
Physiology and Vegetable Electricity,” announced for 
delivery on June ij, as, aq, and July 6, cannot now 
be given. 

The Importation of Plumage (Prohibition) Bill, as 
amended in Standing Committee, was read a third 
time in the House of Commons on June lo 

The grant of 5000I. a year promuicd by the flovem- 
ment for five years to the Empire Cotton Growing 
Corporation (on condition that qo per cent, of the 
cotton indust^ should agree to contribute by means 
of a voluntary levy on every bnle of cotton imported 
into England, which agreement has now been ob- 
tained) is to be replaced by the grant of a capital sum 
of t,ooo,oool. to the corporation, lliis announce- 
ment was made by Mr. Winston Churchill in Man- 
Chester on June 7. The capital sum in question is 
about a quarter of the total profits made by the 
British and Egyptian Governments from their joint 
control of the cotton supply during the war. These 
profits are being shared equally between the two 
Governments, and half the British Government’s 
share is to be utilised for the promotion of Empiie 
cotton 

Tiir Minister of Agriculture has announced the gift 
to the nation bv Lord Lee of a large estate of 1300 
acres, being part of the Chequers estate, of which 
700 acres is farmland and the remainder woodland, 
’fhe Ministry proposes that the main farm should 
be conducted as an example of the stock-rearing farm, 
showing how land of that character could be improsed 
so as to produce the maximum output of Ihestock 
consistent with sound commercial agriculture. U 
is considered that the farm could be made a 
valuable demonstration of the growth and value of 
improved varieties of cereals and fodder crops .and 
of the amelioration of grassland to be utilised for 
the intensive breisling and rearing of livestock, with- 
out departing from the prime economic purpose of 
any farm which is intditded to guide the practice of 
the working farmer. At the same time it is hoped 
to come to some arrangement with the Bucks County 
Council, under which the Dropshurt Farm could be 
Utilised for more definitely educational purposes as 
the holding attached to a farm institute. It is a liope- 
ful augury, and one not w’ithout significance, that future 
Prime Ministers should be able to see at their doors 
an example of agricultural education in being. Lord 
Lee’s munificent donation adds t« ^the debt of grati- 
tude which the nation already owes him, and gives 
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■ the agricultural authorities an opportunity of cairying 
out work which has long been needed, and which 
I they have long desired to do. 

The fifth Intel national Rubber Exhibition was 
opened on June 3 by Sir Owen Philipps, M.P., at the 
Royal Agricultural Hall, Islington. Notable exhibits 
of rubber and other tropical produce were shown by 
ccunmercial firms and by British overseas and 
foreign Governments, the colonial exhibits of the latter 
being particularly good. From the scientific point of 
view the display illustrating the mvcological work 
' which is being carried out under the auspices of the 
Rubber Growers' Association, and the fine exhibit of 
the Java rubber research stations, call for special men- 
tion. The most important featuic of the exhibit of 
the Rubber Growers’ Association was the effectively 
arranged demonstiation of the discovery bv the Botany 
Department of the ImijerMi College *>{ Science and 
Technology th.il, in all prol>.il)iht\ , ‘brown bast” 
(the most serious disease of Uevea brastltcnsis) is 
essentially a question of phloem necrosis Sanderson 
and Sutclifte (the latter a former student of the col- 
lege), in their investigation ot the an.ilomy of burr- 
formntlon, which is the principal evleinal symptom of 
brown bast, had shown that the buns result from 
the inclusion of aieas of diseased laticiferous tissue 
in stone-cell “pockets” formed by the aitivities of 
wound cambiums. The recent woik at the Imperial 
College, however, locusses attention upon the inob- 
ability that the dise.ise has its origin in an affeiiion 
of the sieve-tubes (phloem), the symptoms described 
by Sanderson and Sutcliffe being .1 secondary dcveloji- 
ment. The important information now available 
should be a step forward lo the discovtiy of the 
causative f.ictors ot this b.iflling diseasi Anothei 
series of preparations demonstrated the .iction of cer- 
t.'un fungi (Diplodia, Nectria, and busarium) as 
wound parasites; cultures of fungi obtained from 
llevea trunks weic .dso shown A furthi 1 exhibition 
of the department comprised a senes of seed-germma- 
tion cxpeiiments, which showed that lubbei seed 
which had failed to gei inmate was alieady uifectcd 
with Diplodia, a fungus known to cause a disease of 
Ilevca seedlings. Reference must also be made to 
the inteiesting exhibit illustrating the course of in- 
struction in rubber technology which is being con- 
ducted .at the Northern Polytechnic Institute, Hol- 
loway. 

The British Cast-Iron Research Assoaaiion has 
been apfirovcd by the Department of .Scientific and In- 
dustiial Research ns complying with the conditions 
laid down in the Government scheme foi the encour- 
agement of industrial research. The secretary of the 
association is Mr. Thomas Vickers, Central House, 
New Street, Birmingham. 

At the anniversary meeting of the Linnean Society 
of London, held on May 24 last, the following officers 
wiere elected: — President: Dr. A. Smith Woodward. 
Treasurer: Mr. H. W. Monckton. Secretaries: Dr. 
B. Daydon Jackson, Prof. E. S. Goodrich, and Di. 
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A B Rendle Members of Council Prof Margaret 
Bencon. Prof V H Blackman Mr E T Browne 
Mr H Bury Mr S Edward* Piof E S Goodrich 
Dame Helm Owynne Viughan Sir Sidney F 
Harmer Dr B Daydon Jackson Mr C C Lacaita 
Mr G W F I Oder Mr H W Monckton Mr 
R T Pocotk C ipt J Ramsbottum Dr A B 
Rendle I ord Rothschild, Dr F J S ihsbury Mi 
C E Salmon Mr Thomas A Sprague and Dr \ 
Smith Woodward 

The nineteenth annual meeting of the S uth Vfnean 
Association for the Advancement of Science will be 
held at Durban on Juh ii i6 uidir the pr sidencv 
of Prof J E Duerdtn of Rhodes I nnersitv College 
Graham s Town \8 in previous \c rs th isaxiation 
will meet in six section* the presidents of a huh ari- 
as follows — Section A (Astronomj M ithematics 
Physics Engineering etc ) Dr J Lunt f the Ro\ I 
Observatory Cape of Good Hopi Section H 
(Chemistiy Geolog> Geograph\ etc ) Dr J Moir 
Chemist to the Mines Department Johannesburg 
Section C (Botany Forestry Agriculture eti ) Prof 
J W Bews of Natal I nivirsity College M iritzburg 
Section D (Zoology Physiology Hygiene etc) Prof 
H B hantham f I nivcrsity College Ji^annes 
burg Section E (Anthropology Philtlogy etc) Dr 
C 1 Loram of the Natal Edui iti n IXpartment 
and Section F (Education Sociology History etc ) 
Prof W A Macfadycn of Transyaal Iniyersity 
College Pritoria Ihc general secretaries, of the 
association ire Dr C F Junta Dtj artment of \gn 
culture Capo loun ind Mr H h \\ d t nion 
Obseraatory Johannesburg Capt HAG Jeffreys 
P O Box 6894 Johannesburg is acting as issistant 
general secret try It is announced that the 1923 
meeting will be held at 1 orenso Marques tnder the 
prcsidmcv if Dr \ VV Rogers Director of the 
Geologwal Survey of the Unun f S uth Africa 
Evidence of considirible interest in relaticn to the 
ch iractcr and distributi n of Iron age culture in the 
Balkan Peninsula h is been obt mod bv Mi SI inley 
Casson in the course of a journey thriugh parts >f 
Macedonia This journey was undertaken under the 
luspices of a research cc mmitteo of « hich Sir William 
Ridgenay is chairman of the British Association 
ippointed to excavate early sites in M icedonia Start 
ing from Dcdcagitch the pwt at the mouth of the 
Miritza River Mr Casson worked westward through 
Fnas Drama md Cavala He also visited \odena 
ind Ostrovo I \cayations yyere undirtaken at Chau 
chitsa which during the war w is one of the ml 
heads on the British Doiran \ ardar fr nt The 
finds included bi nze ornaments prtteiy some 
gold and a number of iron knnes Fhc results of 
Mr Casson s investigations of this area of which 
little IS known irybdeologically will be described in 
full In the Anthropological Section it the Edinburgh 
meeting oCj^e British Association in September next 
ship est iblished to ci mmemorate the 
woi* ifpMr Moncurc Conway was held this year 
b v p f A C Hnddon who selected a* his subject 
^n^actisal Value of Ethnology After a pre 
PH|tij||||irvey of the relations of sociology and h» 
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tory to anthropology Dr. Haddon proceeded to discuss 
the relations of peoples of the hi^er to those of the 
lower culture under the heads of Conduct Control 
ind Care In regard to conduct he urges that 
dealings between groups as well as those betwreen 
individuals should be conducted with the greatest 
possible consideration for their several sentiments and 
prejudices Under I he head ‘ control he considers 
the value of the knowledge of anthropology to the 
stitcsman and admmistrator By care * he means 
the efforts which can be made to check the evil results 
which arise from the contact of the higher with tht 
lowrer civilisation in the prevention of epidemics the 
problem if the dying out of native races the avoid 
ance of meddlesome interference and so on Pro 
blems of this kind are familiar to all ethnologists 
but Dr Haddon s exposition of the subject is admir 
able and it is illustrated by an interesting selection 
of f lets drawn from his w ide know ledge of anthropo 
logical literature and practical experience as 1 
traveller The lecture deserves the careful attention 
which it IS sure to receive from all who are interested 
in the idvance of our common humanityr 

An interesting phase if the social life of Roman 
sxaety in the C iceronian age- is described by Messrs 
A M Van Buren and R M Keinedy in a paper 
cjntnbuted to the Journal of Roma i Studies (vol i\ 
part i) on Varro s ivi try at Casinum Marci s 
Terintius Virro author of the famous work on agri 
culture De Re Ruslica gives a long account of 
this builduig which is here quoted and translatid 
It contained fish ponds and duck houses the latter 
enclosed by fine gut nettings and spaces shut off bv 
nets for songsters such as nightingales and black 
birds supplied with water by means of a small 
channel while food was thrown to them undir the 
net Several of the elements which enter int the 
arrangement of Varro s aviary recur in a contem 
poraiy Pon peian painting from the villa f full 
Felix 

liiB American Museum of Natural History has set 
a good example in foundmg a new journal for the pub 
lication of preliminary announcements and the descrip 
tion of new species It is to be known as the 
American Museum Noxitates No i which ha> just 
reached us is devoted to an extremely interesting and 
stimulating survey of the evolution phylogeny and 
classification of the Proboscidea by Prof H b 
Osborn who within the compass of a few pages has 
provided food for thought and much debate for some 
time to come All interested in palaontology will 
note with satisfaction that the author frankly rejects 
his earlier views in regard to Moeritherium and sub 
scribes to the opinion ongmallv started by Dr C AV 
Andrews of the British Museum that it is to be 
regarded as an indubitable proboscidean But thev 
will probably fail to grasp the precise meaning of 
the author s contention that the enlargement of the 
second upper and lower mcisor teeth presents a 
firm ground of affinity with a still unknown primitive 
Lower Eocene proboscidean stem form There the 
resemblance ends ’ We venture to think that when 
I Prof Osborn s studies of this remarkable fossil are 
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«omptoted be will (till further modify his conception 
«s to the ancestrel position of this animal when the 
sjrstem of proboscidean classification proposed in this 
essay will be materially changed 

Tm annual report of the Smithson an Institution 
for the year ending June 1918 cont^lns as usual In 
addition to the secretan s report a v luable general 
appendix consisting of twenty se\en pajers illustrat 
ing the more important developments m phi suit and 
biological science among them being transitions of 
contributions by foreign men of siience In one of 
these On the Law of Irreversible ^voluticn Dr 
Branislav Petronievics sets forth an exposition based 
on Lewis Ddk s own works <t the princ pie that 

an organism cannot return even in pnrt to a 
previous condition already passed through n the 
eeries of its ancestors Another translation is The 
Fundamental Factor of Inso t E\oluti<n bv S S 
Chetverikov— a paper which was fiist pibhshed in 
Russian The op^site direction of the paths of 
evolution of vertebrates and invertebrates is accounted 
for by assuming that the chitinous skeleton of insects 
enabled them to dimmish continuousU the s re of the 
body and so to obtain for themselves an independent 
place among terrestrial animals while increasing in 
endless variations of form fhe third translation 
included in the volume is The Psichic Life of 
Insects '• by E L Bouvier— a paper in which the 
author attempts to show that the predominance of 
instinctive activitv among insects is due to the mulh 
plicity of appendages and that in consequence their 
mam psychical task consists m engraving on their 
memory and in repeating instmctiaeh the acts to 
which these trgans are adaptable 

Excbixem photog aphs of the skull mandible 
cervical vertebrae and fore and hind fett of the giant 
extinct marsupial Notothenum found last lear at 
Snnthton Tasmania are published b\ Messrs H H 
Scott and Clive E I ord in their account of the spea 
men which is now in the Tasmanian Museum 
Hobart (Proc Roy Soc Tasmania 1920) Noto 
thenum seems to h ive borne a dermal horn on the 
nose and may have plated the part of a rhinoceros 
in the marsupial fauna of the Austraban region Its 
feet however are peculiar and closely resemble those 
already known in Diprotodon Messrs Scott and 
Lord discuss these features specially but their use 
of English words and their style of composition are 
so unfamiliar that it is difficult to grasp their 
meaning 

1 m the Brooklyn Muitum Quarterly for January 
Mr R C Murphy the curator of natural history 
continues his account of The Sea>coast and Islands 
of Peru ’* dealing here with the Chindia Islands 
and includmg a narrative b\ Dr F A Lucas, wdio 
•pent three months there on a guano ship m 1889 

Part 3 of the Quarterly Journal of the Geological 
Society for 1930 (vol txxv) ) is occupied bv palssonto- , 
logical papers Mrs Eleanor Mary Reid describes 1 
two pre^Glacial floras from beneath, the Boulder Clay { 
Of Castle Eden, C91 the Duriian ooasl By a careful | 
comparison with French and Dutch deposiu, the ' 
KO 2694, VOL 107] 


501 


author assigns one to the Middle and the other to 
the Upper Phooene She follows with A Compara 
tive Review of Pliocene Floras based on the Study of 
Fossil Seeds,* the inspu-aUon for which came from 
the work carried on by herself and her husband, the 
late Mr Clement Reid between 1904 and 1915 The 
general conclusion is that at the opening of Pliocem 
times a flori existed in western Europe which was 
closely allied to the living floras of far eastern Asia 
xnd of North America but this griduiUy disappeared, 
until m the Upper Pliocene bed of Cromer it was 
represented by only 074 per cent of the planU 
examined The succession of the flons is Pont de 
Gail (Cantal) which is practically Miocene Reuverian 
(from Reuver northeast of Roermond Holland), 
Castle Eden (Durham) leglian (from Fcgelen on 
the Meuse south of Venlo and north-east of Reuver, 
in Holhnd) and Cromerian (Norfolk) In the same 
issue of the journal Dr h J North publ shes a de 
t-uled study of the brachiopod genera Syringothyns 
and Spinfenna which he finds to be unrelated He 
establishes a new genus Tylothyns for McCoy’s 
Sptnfera lamtnosa 

In X paper on The Nature ot Palaeozoic Crustal 
Instibihty m Eastern North Amenta (Atner Jovtn 
Si vol 1 p 410 ly’o) Dr C Schucheri connects 
considerable ejiochs of diastrophism with the close of 
geological periods He urges that the latter are deter 
mined by changes of fauna and the quickened evolu 
tion of the e irth s plants and animals is 1 response 
to altered conditions of the surface Hence the un 
conformities after epochs of disturbance such as the 

Nevadian epoch of mountain building at the close 
of the Jurassic period wh ch affected the whole region 
from Lower Califomi i to Alaska may fairly be taken 
as stratigraphical boundaries It may be remembered 
that similar reasoning was put forward by Prof T C 
Chamberlin m the Journal of Geology for 1909 Dr 
Schuchert hesitates however at closing the Mesozoic 
era in America with the top of the Jurassic and it 
IS ofivious that a review of the contemporary faunas 
throughout the world is necessary for a reasonable de 
limitation of the groups and systems 

Thb utilisation of the irtesian water resources of 
Western Australia is making progress An artide on 
the subject by Mr A C Maitland appears in tha 
Mining Handbook (Geological Survey Memoir No 1) 
issued by the Minister of Mine^ Mr Maitland maps 
the location of five artesian basins m Western Aus- 
tralia which vary much in size and importance 
Most significant as bearing on die pastoral possu 
bihties of the State is the so called desert basin in 
the north west covenng the area usually known as 
the great sandv desert The disposition of the rocks 
gives ideal artesian conditions, the water being, in 
the main derived from the ramfall of the Kimberley 
district The six or seven bores which have been 
sunk in this desert area have been sufficiently sue 
cessful to give high promise for furti^ operations 
North of the Great Australian Bight artesian condi 
tions seem to be favourable in the Euda basin but 
more investigation is requirad In five out of thirteen 
bores the water reae fredy 
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At the request of the American Geographical 
Society Sir John Scott Keltic ha« piepared a thort 
report on The Position of Geography m British 
Universities (Research Senes No 4} Sir John 
Keltic II addition to giving some details for each 
university reviews briefly the history of geographical 
edi cat on in Great Bntain and shows thnt considerable 
progress has been made in this country since his a ell 
known report on the subject in 1885 At that date geo 
grsphy was practicsUy unrecognised in British univer 
sities while at present there are only two universities 
11 Fngland and one in Scotland m which there is no 
sejarate department n geography Despite this pro- 
gress much remains to be done In many umversi 
ties the depart Tients are understaffed and the sub 
ject has a hard and not always successful fight to 
hnd its due place in the curricula There is diversity 
of opinion regarding the scope of the subject and 
methods of treatment In n few universities the sub 
ject IS in both the faculties of arts and sciences but 
in some it is only in arts The addition of degrees 
in commerce has resulted in increased demand for 
geogriphv but on somewhat restricted Imes which 
cannot do justice to the subject Sir John Keltic 
thinks there is need for geography to limit the field 
of Its operations and to avoid the embarrassment of 
overcrowding 

1 HB Ministry of Finance Fgypt has recently issued 
a Blue Book embodying the pro^amme and policy of 
the Egyptian Government in regard to the development 
of the od resources of that country The chief point of 
interest in the publication is the defence put forward 
bi the Under Secretary of State for Finance Mr 
F M Dowson (under whose name the bode appears) 
in support of the policy of State bonng for oil deter 
m ned upon in 1919 In other words the justification 
of the expenditure of public money on petroleum 
n n ng in Egypt s pleaded in view of the grow ng 
scarcity ind enhanced price of 01 fuel as a measure 
f Hemal economy and as an attempt to further the 
scientific development of the oil resources of the 
ountry State enterpnse in such a risky business 
IS oil find ng is usuallv to be deplored but there are 
certain factors to be recogiised in the political 
elements here engendered which not only warrant 
SOI c CO ord nated efforts to deal with a d fficult situa 
tion but also make it essential that some authonta 
tivc scheme should be adopted to stabilise the oil 
industry of the country The present policy includes 
the reservation of certain likely petroliferous areas for 
the Government as a result of a prelimmary geological 
survey such areas include Abu Durba the west coast 
of Sin u several isolated areas in northern Sinai two 
smaller areas on the west coast of the Gulf of Sues 
It Ras Oib and Zeit Bay and a larger area at Abu 
Sharr adjoining the better known Hurghada field 
The location of a commercially productive field in any 
one of these areas would justify at anv rate from a 
Government point of view all the expenditure entailed 
n obtaining transporting refining and distributing 
the oil Failure on the other hand will be severely 
criticised not only at home in Egypt but aiso abroad 
The scientific results accruing from the borings how 
ever, must have considerable value in the task of 
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assessing the oil potentialities of the country, but ulti- 
mately It will be for the Egyptian people to pass 
judgment on a policy the merits or demerits of which 
as yet remam to be substantiated 

In the Xadto Renew for May Mr T L Eckersley 
concludes his inquu^ as to whether the errors m the 
apparent bearings of radio stations from which mes 
sages are received at night can in whole or in part 
be explained by the existence m the atmosphere of an 
outer conducting layer which he calls the Heaviside 
layer at the under surface of which the electric 
waves are reflected He thinks that the existence at 
night of such a reflected wave tram must now be token 
as proved and proposes to determine by measurement 
whether there is any component of the electric force 
horirontal and perpendicular to the plane of propaga 
tion If thu proves to be the case the surface of 
the conductmg layer at which reflection takes place 
cannot be taken as horizontal Mr Eckersley is dis 
posed to thmk that in many cases the reflection is of 
this kind The influence of the layer in the daytime 
IS less marked as it extends down to the ground and 
produces absorption of the waves propagated through 
it In the night it has a mwe or less sharp under 
boundary at which reflection can take place and the 
waves are confined almost entirely to the layer of air 
underneath 

The February issue of Radtum contains a report of 
the Leonard piize for research recently instituted by 
the American Rontgen Ray Society The prize 
which conmemorates the name of Dr C Lester 
Leonard a victun to X rays is for the best piece of 
original research m the field of X rays radiuii or 
radioactivity and is of the value of 1000 dollars 
Ihis competitive awird is open to anyone Ining n 
the western hemuphere In the same issue notice 
18 given of a correspondence course m the phys cs t f 
ridio activitv suitable for the needs of biologists md 
surgeons as well as of physicists I he course is being 
arranged by Dr N E Dorsey of Washington con 
sultant to the National Bureau of Stmdards 

Da C F K Mbes director of the researdi labora 
tory of the Eastman Kodak Co Rochester N Y 
contributes to the Journal of the Franklin Institute 
of May a I an excellent summary of the present know 
ledge of the structure and many of the properties of 
photographic films before and after use Concerning 
the unexposed emulsion the silver bromide particles 
are crystals belonging to the regular system They 
show evidence of strain perhaps because there is ab 
sorbed in them some otlMr substance such as silver 
iodide soluble bromide or gelatme The sizes of the 
crystals are determined dunng the formation of the 
silver salt when making the «nul8ion and their dia 
meters range from ultra microscc^c particles below 
oi/H to occasxmal grains up to lo/t The curve re- 
lating the sizes of grains to the number of each size 
present is probably dosely related to the * character 
istlc curve of the emulsion Grains of the same 
size may vary m sensitiveness and the sensittvenesa of 
groins of different sizes in the same emulsion may 
vary from group to group A geometrfc relation be- 
tween the sensitiveness of gnins of different sizes is 
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sufficient to account for the properties of emulsions 
prepared in different ways Hie author treats of the 
character of the developed image and distinguishes 
between the gratniness due to the individual particles 
of silver, the aggregations of these particles and the i 
agglomeration of these prunnry aggregations The 
sharpness of the image is discussed curves showing 
the quantitative values of these properties ire given 
and the methods by which thes< pripertics ha\e been 
investigited are described 

Year Book No iq of the Carneg c Institution ( f 
Washington contains the nineteenth annual adm n s 
tntive report of the president together with the 
reports on investigations and projects subm tted bv 
the V irious departments of the inst tut on 1 vo sec 
tions of the presidential address the financial records 
and the list of the institution s publuations for the 
year disclose some interesting f lets 1 he total income 
available for the year ending October ^i iqio was 
roughly 3S8 oool and of this sum about s'-b oool 
was allotted to the various departments Ihe Depart 
ment of Icricstrial Magnetism received the biggest 


grant some oool while Mount Wilson Observe 
torv received 4; oool and the Geophysical Labora 
torv the notible sum of 31 oool Another large item 
in the expenditure was the production of the well 
I nown pubUcations of the Caincgie Institution of 
which twenty two were issued and a further eight 
authorised for oublicition during the course of the vear 
this work absorbed some 17 oool The bulk ( f the 
Year Book is devoted to reports show ng the progress 
tf investigations carried on dui ng the year reports 
of directors of departments are g ven first followed 
by rej orts of recipients of grants for other invest ga 
tons the latter being arranged iccording to subject 
Tiic latest dialogue (No 41^) f seen id I ind books 
offered for sale bv Mr b Edwarls 8^ High Street 
Vlaryltbonc W i deals w th wo ks rt lat „ to British 
ail foieign b rds anf nitui 1 h story v yagts and 
travels It cntains nearly 410 it ms n anv formerly 
the proj erty of the lat Dr b du Cane God 11 and 
several choice and siarcc wtrks It will ppe 1 tu 
or lithologists Ihe i tilogue is to be obt 1 cd upion 
a( pi cation 


Our Astronomical Column 

Dr Hill s Cusped Orbit —Dr Hill in his Re I brosiiitRST College Observatory —We have 


searches on the Lunar Iheory described a certam 
case of satellite motion m which the orbit of the 
satellite relatively to the primary was cusped at first 
and last quarter fhe pwiod of such a satellite in 
the earth s case would be aos days Dr Hill supposed 
that this was the orbit of maximum lunation, but M 
Henri Puncord later showed that stiU largw orbits 
were possible with loops replacing the cusps 
Astf Nach No 5101 contauis a paper Iw Prof 
T J J See quotuig results of the late Dr John N 
Sto^well in which the latter claimed to have shown 
that Dr Hill s cusped orbit was erroneous and should 
be replaced by a flattened oval with a period of luna 
tion of 347! days He further asserted that Jacobi s 
integral (used by Dr Hill) was based on incorrect 
mechanical principles Both Prof See and Dr 
Stockwell appear to have overlooked a paper by 
R Montz in Mon Not R A S for November 1917 
in whidi the litter reinvestigated the cusped orbit 
of Dr Hill by the method of mechanical quadratures 
used by Dr P H Cowell for the eighth satellite 
of Jupiter and for Halley s comet Needless to say 
this method is Independent of Jacobi’s integral 
and involves nothing beyond the elementary pnn 
dples of accelerated motion The result has led to 
the Election of a few unnnportant numerical errors 
in Dr HiU s work but the accuracy of the cusped 
orbit IS substantially venfled If Dr Hill s figures 
had been ngorausly exdCt, the minimum distance 
of the satellite from the earth would have been 
attained when the ande of motion relatively to 
the sun was exactly 90®^ from the cusp The actual 
^ures given by the quadratura method are 90° 6' 

Tin error is mainlv due to the small errata in Dr 
Hills work thoum a little may be ascribed to the 
inevitable cumulative error of mediantcal quadratures 
It would therefore appear that Dr Stodcwell’i 
mediod mutt involve some fallacy, since the orbit 
dut he gives for a period of ao8| days is of quite a 
different shape from the cusped orUt, and differs 
htUe from an ellipse 
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leteived the annual report of this observatory from 
the director the Rev A I Cortie S J The regular 
observation of the sun has been continued, and the 
results show a steady decline in spot activity the dive 
being without spots on four days in September last 
for the first tune suite 1916 The director com 
municated a paper to the British Association at Cardiff 
on the connection between facuke and calcium flocculi 
showing that the correlation of the two is so close 
that the faculae are probably the bases of the flocculi 

U will be remembered that on a former occasion 
r ithcr C ortic dwelt on the importance of the latitude 
of sun spots as di indev. of their magnetic effect on 
the earth This was borne out by the spot of last 
month which although not at all abnormal in its 
extent passed very near the centre of the disc 
producing great magnetic disturl ancL and extre tiely 
bnght aurorte 

The report contains an obituary notice of Bro W 
McKeon S I who died on Mav 18 1920 He was 
on the olvervatory stiff for firtj two years the 
majority of the drawings of spots made at the observe 
tory being his work 

L ASTKONOMlIi. ET LKS ASTRONOMES — M AugUSte 
Collard librarian of the Royal Observatory of 
Belgium has published a useful bibliographj under 
this title which forms a brochure of 119 pages 
It IS divided under the headings (i) Dictionaries and 
Encyclopcedias of Astronomy (a) Biographies of 
Astronomers (3) Treatises on Astronomy subdivided 
into many sections (4) Histories (5) Bibliographies 
V6) Atlases (7) Reviews and (8) Tables 

The works under the various headings are not 
arranged in alphabetical order, but there are alpha 
betical indices at the end There are also in many 
cases brief notes summansuig the scope of the work 
which are a useful supplement to the mere statement 
of the author s name and the title The book (xtimises 
to be useful it is one of a senes of similar works of 
reference published by G Van Oest et Cie National 
Library of Art and Hlstmry Brussels 
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Prof Einsteins Lectures st Kings College, London, end the Unlmersitf of Msnchester. 


'T'HE niQ«t noticeable arcumstance in the lecture 
A which Prof Einatein dehvered on June 13 at 
Kings College on The Development and Present 
Position of the Theory of Relativity was the beauty 
and simphcity of his account of the theory He made 
no attempt to enhven it by introducing any of the 
delightful lUustraUons which however lUummatmg 
and attractive they may be to the popular mmd sur 
round it with a halo of saentific romance On the 
other hand he found no occasion to have recourse to 
the blackboard and he entirely omitted anyth^g 
whidi required mathematical formulas for its expies 
Sion Me seemed too with earnestness and obvious 
sincerity to disclaim for himself any originality and 
he deprecated the ides that the new principle was 
revolutionary It was he told his audience (he direct 
outcome and m a sense the natural completion of 
the work of Faraday Maxwell and Lorenta More 
over there was nothing specially certainly nothing, 
intentionally philosophical about it Ibe whole theory 
was experimental m its orlgm and the satisfaction 
It brou^t was simply m the fact that it put us m 
possession of a method of saentific research which 
not only did not bring us into conflict with observed 
facts but also positively accorded with them 

The moat absorbing part of the lecture wis the 
exposition of his concept of our universe as being 
spatnlly a closed system and yet boundless In this 
connection he referred to the work of Ernst Mach 
who had been the frst to direct attention to a dis 
tinct point in which the Newtonian theory of motioi 
IS unsatiafactorv It led Mach to endeavour to alter 
the mechanical equations so that the mertia of 
bodies should be attributed to their reUtive motion 
with reference not to Newton s fictitious absolute 
space but to the sum total of all other measurable 
bodies 

Prof Emstem s modesty served only to give force 
to die impression which received and wnidi Lord 
Haldane (who presided) admirably expressed that we 
were welcommg not only one wno is himself a man 
of genius but one wdiose discovery is to be ranked 
with those of Newton Galileo and Copernicus — dis 
coveries which in revolutionising thought hive turned 
scientific inquiry m a new du«ction and enlarged 
the scientific horuon In one aspect as Lord Hal 
done pointed out Emstem s revolution is more pro 
found than that of the greatest of his predecessors 
for while Copernicus and those who followed him 
corrected our deductions from phenomena within a 
generally accepted framework Emstem has shown 
us the need of reconstitptmg our conception of that 
framework itself It is not of choice but of neces 
sity that the pnnaple of relativity has raised a 
problem and that the profoundest pmlem m meta 
physics — the problem of the relation of reahty itself to 
knowledge 


After the public lecture Prof Emstem was guest 
of the Prmapal of Kmg s College at a dinner mven 
in the college The Pnncipal s guests Included Lord 
Haldane the Dean the Vice Prmapal and many of 
the professors of Kmgs Cidlege the Astronomer 
Royal Prof Eddmgton Prof Lmdemann Prof 
Whitehead and others In responding to his health 
Prof Emstem made an interesti^ rev^bon of hia 
attitude to the quantum theory "niis theory was he 
said presenting a difficult problem to physics but the 
very nature of the difficulty served to ortiig mto relief 
the attractiveness and satisfaction of the pnnaple of 
relatnity That pnnciple had served to give a simple 
and complete explanation of expenmentu facts which 
under any other ispect were discordant In the 
quantum theory as it stood at present we were 
faced with discordant expenmental facts and 
were seafehmg for the pnnaple on which to mterpret 
them 

The Adamson lecture was delivered at the Univer 
sity of Manchester on Thursday June 9 by Prof 
Emstem who had been invited by the council itv 
accordance with x Senate recommendation passed on 
Februar) 3 At the openmg of the proceedings the 
honorary degree of D Sc w as conferred on Prof 
Lmstein The lecture which \ as delivered in Gcrmin 
without in interpreter before a very large audience 
was on the the^ of relativity and dealt in par 
ticular with the relation letween geometry and 
(rfiysics Prof Emstem described ho\ geometry had 
deieloped from a collection of individual theorems 
discovered empirically to a bod\ of doctrine in which 
the logical connection between these theorems is per 
ceived and explained The logical structure required 
as its foundition a set of axioms which constitutb 
the residue of empunasm m the theory The axiom* 
of Euchd acquired such authoritv that in time they 
came to be r^arded as necessities of human thoimht 
owing to the inherent nature of the mmd and thus 
the illusion was created that Euclidean geometrj is 
free from anvthmg empirical or xrbitrarv On appiv 
ing gcometrv to physics the tacit assumption was 
made that lengths measured by and on solid bodies 
correspond to lengths in Euclidean geometry Prof 
Emstem showed now the gradual discovert through 
phtscal e\perinent and observatnn of the fict that 
for objects of astrmomical dm ensions the axioms ot 
Euclid do not hold good had led first to the speaal 
and thei to the geieral theoiy of relativity He 
devoted the latter part of his lecture to the exposition 
of a non Euclidean geometry geometry in 

the sense of the theory of the possible positions of 
objects in space) m a plane the objects in the plane 
being shadows of circular beetles inhabitmg a 
s^ere the scurc of light being on the sphere and 
tne plane being a tangent plane at the opposite end 
of the same diameter 




Physicochemical Problems Relstmg to the Soil 


*T*HE Faraday Society held a general discussion on 
a May 31 on physico-chemi^ problems relating 
to the soil Su* Daniel Hall m taking the chau* 
said that the papdrs to be presented would show that 
physico-chemical studies of soil svere now as necessary 
as those of a purely chemical or diysical nature 
Dr B J Rusteu director of me Romamsted Ex 
perltnental Station m openmg the discuaston teve a 
general reidew of the jmenomena asaonated wim the 
lour main headings mto which the eubject was 
dtviAsd — SoQ moisture organic constituents of the 
soil adsorpdon phenomena colloidal fhenomena etc 
The aecdan on soil moisture was opened by Mr 
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B A Keen (Rothamsted) who dealt with the system 
soil s<m1 moisture and pomted out that it was neces- 
saiy to assume a complex colloidal coating over the 
soil grains The paper concluded with an account of 
the quantitative relaUons brought out by the freexing 
pouit method of examining sell solution Prof Sven 
Oddn (Stodcholm) m a note cm dm hygroscopmty of 
clay showed that the hygrosoopioty of sods waa not 
necessarily proportional to the total surfaoa area of 
the parhdes Prof Hoagland (University of CalL 
forma) and Prof Shull (Unlversiiy of Kentudey) for. 
warded papers dealmg with the ration between tfie 
■oil solution and the plant Tha far m er dealt mainly 
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with the Masoaal variations of the salu in the soil 
solution and with the absorption of nutrient elemenu 
by the plant, and the latter with the mechanism of 
osmotic phenomena associated with the root-hairs of 
the plant. 

In the discussion of this group of papers Or. 
Hackett dealt with the capillary rise of water in 
soils, and Mr. Wllsdon mentioned some interesting 
expwiments on hygroecopkity and osmotic pressure. 

The second group of papers, on the organic con- 
stituents in the soil, opened with a review by Mr. 
H. J. Page (Rothamstod) of the nature and properties 
of the organk matter and its influence on soil mois- 
ture, soil temperature, and the reaction, composition, 
and concentration of the soil solution. Prof. Od^ 
gave an account of hisi important researches on 
humus from peat soils, in which he ha<> shown that 
the term "humic acid" is chenncallv coirect. Dr. 
E. J. Salisbury (Universitj- College, London) described 
experiments on the relations between organli matter 
and the vertical distribution of aciditv in natural soils 

In the discussion Dr. Ormandy directed .ittention 
to the necessarily complex nature of the material used 
In Prof. Oden’s experiments, and suggested that 
parallel experiments on a simpler substance like china- 
ctav would be useful 

In the third sfction — adsorption phcnoincn.i -Mr 
E. M. Crowther (Rothamsted) dealt with the measure- 
ment of the hydrogen-ion-concentration of acid soils, 
both elcctrometricallv and with the indicators used bt 
Clark and Lubs. Mr. E. A Fisher (Leeds University) 
critically discussed the application of the adsorption 
formula to soil problems. In view of the empirical 
nature of the equation and the facility w ith which, by 
numerical modifications, it can be used to fit experi- 
mental data of phenomena which cannot lie related. 
He showed that the modified form of Wav’s chemical 
theory, which assumes exchange of bases b\ double 


I decomposition between silicates and added salts, 
would account for the observed phenomena. 

; Dr. Russell In the course of the di.scussion referred 
1 to the necessity for taking account of the ctflloidal 
material known to exist in soil and the consequent 
I difficulty of accepting an e.xclusively chemical eximna- 
I tion of base exchange. 

A paper in this section by Mr. C. T. G. Morison 
(SchodI of Rural Economy, Oxford) on pan formation 
was taken as read, as was also Dr. Mellor’s introduc- 
tory paper in the concluding section— colloidal pheno- 
I mena — on the plastkitv of clots from the ceramic 
I point of view. Prof. Oddn gave an account of his 
work on clays as disperse s> stems. He described the 
I apparatus employed, which consists essentially of a 
I babinred plate on which the suspended particles slowly 
I settle, the gradual increase in weight being auto- 
matically recorded. Mathematical analysis of the data 
I enables a distribution curve to be constructed, giving 
the percentage of particles present between anv 
specified range of diameters. 

I _Mr N. M. Coitilyr (I^eeds Lniversitj) dealt wath 
his suggestive experiments on the flocculation of soils, 
in which the differente between silt and clay was 
I shown, and the conclusion dr.awn th.al cla\ is pro- 
tected bv an emulsoid of a siliceous nature 

III the concluding paper Mi. G W. Robinson (Ihii- 
versity College, Bangor) indicated certain physical 
constants of soil which would be of great ii'lp when 
' entiiloyed statisticallv in soil surveys. 

The forthcoming publication of the papers and dis- 
cussion by the Far.adnv Society will be of use not onlv 
to soli investigators in general, but also to members of 
bodies such as the Association of Economic Biologists 
and the Agricultural Education .Assori.atlon, which, 

I among others, were invited bv the Karad.iv Society to 
I co-op^ate In the discussion. 

I B. A. K. 


British Science Guild- 


Notable Views on Present-dav Problems. 


T^ELL-KNOWN leadeis of scientific thought dis- 
cussed the difficult .and pressing problems of 
the times with hopefulness, sag.adty, ana Insight at 
the fifteenth annual meeting of the British Science 
Guild, held at the Goldsmiths’ Hall on Wednes. 
day, June 8. The president (Lord Montagu of 
Beaulieu) was in the chair, and there was n large 
and representative assembly, which welcomed with 
much Ratification the announcement tliat his lordship 
had consented to occupy the presidency for another 


year. 


w'ho not only took a gicat interest in the work of 
the Guild, but was also one of its most distinguished 
founders. They had also sustained another serious 
loss in the death of Sir William Mather. During 
the past year the Guild had given consideration to 
many matters of importance to scientific workers. 
They held that civil servants in these days ought, at 
any rate, to be of scientific mind or appreciate acience, 
even though th^ might not be highly educated in 
sdence Itself. The work of the State year by year 
needed more and mm scientific handling and treat- 
ment, and the Civil Service as a whole should be 
encouraged to consult scientific men and to have re- 
noune to scientific advke when occasion demanded. 
TW had tried to spread their Influence from London 
to the provinces, and bo far had been very soocewful. 
TW were doing their best to bring in great pro- 
viaaal oantresit which in many waye were more 
proml^g eoenes for scientific education than London 
NO. 2694, VOL. 107] 


I 


itself. He was sorry they could not announce that 
day what they hoped last year would be the case — a 
conference with the representatives of Labour. They 
thought they h.ad better wait for a calmer state of 
thinR before they asked either Capital or Labour or 
representatives of the State tn consider their mutual 
relations to each other and to science. He thought 
they ought to ask themselves in r^ard to the generally 
unsettM state of the country, in fact of nearh all 
civillMd countries to-dav, whether it was jiossible to 
go on putting up our scale of living for all classes 
and to reduce our hours of work at the same time; 
and, what was more serious in many cases, reduce 
the output more than in proportion to the number of 
hours put In. It was quite certain that in this 
country, if we were to compete with the worid and 
maintain a high standard of living at the same tinw, 
we must increase our output per man of machine 
work even if we wen-ked shorter hours. That was a 
very difficult problem to solve, but he did not despair 
witii the help of science, in some trades at any rate, 
of its solution. Then they had to aim at the 
better education of all classes in scientific facts 
and inculcate more and more the scientMr habit of 
mind. But our system of education must be less of 
the parochial and insular kind and more scientific, 
broad, and workUwide in outlook. The difficulty to- 
day, he thought they would agree, was that in many 
of the great snbjeota whidi they had to consider facts 
were very dlfileult to get at. Sdence aimed at the 
truth, and in social and political matters, aa well as 
tn sdentific mattera, if they knaw the real facta, a 
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solution was not al«»t easy but at any rate it was 
made much easier Education was the great hope of 
the future and in that education science must play a 
prominent part 

The annual report of the executive committee 
having been adopted on the proposition of Lord 
Avebury seconded by S>ir John Cuckburn Dean Inge 
deliver^ ^ striking address entitled The Road to 
Rum and the Way Out It was obvious Ite said 
that the first half of the subject was easier than the 
second The road to ruin wis the roid ilong which 
we were travelling the wav out was not easy to 
find and possibly difficult to follow It was useless 
to utter mere jeremiads and it toik a great deal to 
destroy a powerful nation Medical saence taught 
that the more acute and violent the disease the 
more vigorous was the production of anti toxins and 
It added the comforting assurance that if the con 
stitution survived ai invasion of poisonous microbes 
the patient would probally have acquu-ed immunity 
for a considerable ti nc to come against that particular 
disease Pcrhmis it might be so in our social and 
political life Very few politicians and sociologists 
allowed nearly enough for the swing of the pendulum 
The false doctrine of continuous progress had led 
most of us to treat the flowing tide as a peimanent 
encroachment of the sea The direction in which the 
tide was flowing was called progress the opposite 
direction reaction History should have tau(^t us 
better Political expenments were welcomed en 
thusiasUcally until they had been tried when they 
were m operation disillusionment began at once The 
more revolutionarv the change the quicker was the 
process of conversion so that it was almost a 
commonplace that the aoung firebrands of a revolu 
tionary ^e— men like Wordsworth Coleridge 
Southey Cvlyle and Ruskm— often ended as un 
compromising Tories We had not by any means 
done with aristocracv and monarchy in Europe 
Human nature remamed the same and it tried one 
way after another to misgovern itself and mismanage 
Its affairs The first thing necessary was diagnosis 
It was obvious that the most ru nous feature of 
modern society was the strike This country de 
pended for its very existence on being able to export 
manufactures to pay for imported food and our 
power of exporting minufactures was rapidly dis 
appearing No scheme of redistributing property 
however drastic and ini<]uitous could have the 
slightest effect in preventing the starvation of a 
country which coula not feed itself and would not 
vork under economic conditions There were two 
forces available which could bring a country out of 
the worst of holes These were science and religion 
Thev in that Guild were chiefly concerned m the 
application of scientific knowledge and scientific 
method to British industrv We were alwavs abusing 
urselves for bemg behind the time so unlike the 
Germans for example That was the British lion s 
little way he was always lashing himself with his 
tail and calling himself a fool and a slacker until 
foreign nations came to believe him When they 
tried conclusions with him they found that he was 
by no means such a fool as he looked and they com 
plained that it was yery unfair Still he had no 
doubt that this Guild would contmue to find plenty 
to do But behind scientific method there was some 
thing deeper— scientific faith and the scientific temper 
They must not shut their eyes to the fact that saenoe 
had many enemies science as such was disliked by 
many people But science had one enormous advan- 
tage over Its (dd enemies — it had the nature of things 
on Its side and wherever it was disregarded and d^ 
obeved It did not talk but struck Dame Nature was 
a good teacher but her fees were high It was 
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worth a great deal to impart the scientific way of 
looking at thmgs— the scientific conscience (riiould he 
call It?) m education He was himself an enthusiastic 
humanist and he should be sorry mdeed if science 
were to oust humanism m our education he should 
be sorry for the sake of science itself for a man 
could scarcely be a scientific worker without being 
also a humanist but science we must have as a part 
of everyday trammg Only he would suggest that 
the faitn and temper and conscience of science were 
a more unportant acquisition than any mere facts 
We wanted to teach the next generation to respect 
all facts wherever they might find them A scientific 
tiainmg marked a min would not commit his 
soul and his conscience to the keepmg of anyone 
whether priest or labour olticiil We needed this 
mdcpendence badly some whole classes were in 
danger of losing it Ihe other force that might help 
us out of the mud was religion or as he shoum prefer 
to say Christianity The fundamental message of 
Christianity was that we must get o ir values right 
and that if we got our values right nothing else 
would be seriously wrong Science was daughter to 
one of the absolute and eternal values — truth art 
paid Its homage to another — beauty and moralitv to 
the third—gomlness Religion consecrated and en 
deavoured to humanise those three absolute values 
which It regarded as revelations df the nature and 
character of God Our generation night be very stiff 
necked and perverse but sooner or later wisdom 
would be justified of her children They must just go 
on giving theu: testimony whether men would hear 
or whether they would forbear The mills of God 
grind slowly but they grmd exceeding small 
Sir Richard A S Redm^ne (chairman of the 
Imperial Mineral Resources Bureau) next spoke on 
Tne Importance of Research in the Development 
of the Mineral Industries He remarked that the 
cessation of hostilities was succeeded almost at once 
by a period of feverish industrial activity — it would 
be erroneous to apply the words general prosperi^ 
— to be followed by a cycle of great depression The 
demand for goods was great but production was 
filling What was the explanation/ It lay he 
thou^t in a combination of circumstances — ^i) A 
feeling of insecurity due to unsettled political and 
finmmal conditions Hence i disposition to conserve 
rather than to utilise m commercial ventures such 
capital as is available (a) The incidence of the rate 
of exchange (x) The high cost of production con 
sequent on the high cost of living and the higher 
standard of comfort demanded by the hbounng classes 

( and rightly so demanded) tlian formerly obtained 
4) The lower and still app^ntly decreasing pro 
ductive power of Labour The first two conditions 
would m part right themselves in process of time as 
the various political problems were solved or partly 
solved and rates of exchange srould then tend 
towards the normal but a very great deal depended 
upon the last two conditions as the future iwsition 
of production was not easy to forecast Higher and 
cheaper production svere difficult desiderata to obtain 
m view of the high rate of wages now ruling and the 
dimimshment m working tune either achieved or 
claimed by the manual workers of the day and these 
were demands which svere not likely to show much 
abatement in the future What was the solution? 
The answer he ventured to give was research ’ to 
discover by research dieaper means of production 
and by research to create new outlets How should 
research be organised and earned out? Bmptneal 
investigations must be based upon a scientific founda. 
tion if they were to be of ultimate and practical value 
It had however, been well said that if an Investigator 
did not posteu the mventive aa svell as the purely 
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scientific faculty the value of the work was apt to be 
largely lost uie discovery of new things was one 
matter, and was a characteristic of the academic type 
of mind, the discovery of new uses for things was 
another matter, and was typical of the commercial 
mmd In this work of research tlie universities were 
peculiarly fitted to tike an important — i leading — 
part Ihe research should not necessarily be pursued 
along definite lines with a definite object in view 
the great discoveries were not made in that way 
The Department of bcientific and Industriil Rest trch 
might well endow university scientific research on 
chemical metallurgical and engineering work super 
vising and co ordinating and publishing the results 
Effort was largely commensurate to the prize ff red 
and the discoverer should be rewarded for his labuui 
and genius , but that would be a matter e isy e f 
arrangement Research nssociations undoubtedly ptr 
formed useful even highly viluible functions but 
the wind pf saence bloweth where it hsleth ind the 
time was ripe for a realisation of the fact that scicn 
tific research could not profitably be himpered by 
restrictions confining the efforts of those who were I 
employed therein It was of the essence of research ' 
that It should be free and untrammelled I 

Sir Richard Gregory proposed a vote of thanks to 
the speakers and remarked that the addresses of 
their two distinguished new vice presidents were of a | 
verv inspiring and instructne character Dean Inge 
h id referred to the fact that a disease produced in the | 
organism an anti toxin to fight it and the anti tovin 
Sir Richard suggested that existed now for cer 
tain social diseases was the British Science Guild 
It was really a British Efficiency Guild and in the 
forefront of its activities must be the promotion not 
onl\ of research but also of the application of re 
search We had numerous scientific societies each 
of which was concerned with adding to scientific 
knowledge by research but there was no society or 
organisation in the kingdom which existed as the 
Guild existed to see that knowledge thus gained was 
made good use of for national welfare l^at was 
whv the Guild could perform i most usrful service 
in bringmg before the public the vilue of research 
science truth and nghteousness to i natnn that 
desired to maintain a leading position in the world 
Ihe trade unions referred to bv Dean Inge and Sir 
Ruhard Redmayne were not trade unions but wage 
unions If they were leally trade unions and if 
1 iboiir were united with science to intrease produt 
tion instead of merely scrimbling for pence on a 
Tom Tiddlers ground then together thu would b< 
the greatest force in oui Constitution 
On the proposition of I ndy Lockyei hearts thanks 
were also accorded to the Warden and Court of 
Assistants of the Worshipful Company of Goldsmiths 
for the use of theu- hall I ady Lockver paid a grace 
ful tribute to the munificence of the Goldsmiths Com 
pany in educational and other directions and made 
an appeal to those who were not members of the 
British Science Guild to become associated with it 
whether they were scientific workers or not 


University and Educational Intelligence 

Cambridok— Mr E K Rideal Tnmty Hall, has 
been appointed to the Humphry Owen tones lecture- 
ship m {giysical chemistry Dr L Cobbett, Tnmty 
College has been re-appointed University lecturer in 
pathologv 

The Rede lecture was dehvered on June 9 by 
Sir Napier Shaw on "The Air anH its Ways ’ The 
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lecturer likened the atmosphere to a steam engine, for 
which the heated surface of the earth and sea acted 
IS boiler the cold polar regions and the cold upper 
air as condensci and the noimal winds and cyclonic 
depressions is flywheel The normal wmds were the 
equatorial belt of iir passing westwards and the 
circumpolar motion of the upper iir travellmg east 
wards Between them were the anticyclonic circula 
tions which like the driving belts of tanks carried 
forward the westw ird moMtig air of the equatorial 
and the eastw rd moving air of the polar circulation 

MANCiibbiaR At the meeting of the council of the 

I nmrsitv on June 8 the following appointments were 

II idc —Miss \Vinifrcd S Clarki lecturer m educa 
tion Miss May A B Herford lecturer in classical 
itcha:ol(^y Mi S Williims assistant lecturer in 
botiny Mr \V C irtw right assist int lecturer in 
metallurgy Mr P I C Gibson and Mr \ Haworth 
demonstritirs in patholigy and Miss Georgina May 
Duthie and Mr R C Shaw de iionstr itors in 

natomv 

Mr W E Mkins has resigned his appointment as 
lecturer m metallurgv as from September 29 next 

0x1 ORD — Mr W Brown Christ Church has been 
elected Wilde reader in mental philosophy 

St Anurfws — The honorary degree of LI D is 
to be conf rred on July 12 upon the following — 
Prof W M Biyliss Sir William Henderson (chair 
man of Dundee Technual College) Emeritus Prif 
D M icewan and Prof \ N W hitehcad 


Ins University of Wales has decided to confei the 
I honorary degree of D Sc upon Prof T W E David 
I Sir J J Dobbie and Prof A Gray 

Mr R j Pyf Smiih formerly profess 1 of surgerv 
I in the University of Sheffield has bequeathed th< 
sum of loool to the University in question for a 
I chair in surgery 

Mr a MacCiuim of Edinburgh who gave 
25 oool during his life towards the erection of the 
new Royal (Dick) Vetcrin iry C ollege buildmgs in 
Fdinburgh has bequeathed under certam conditions 
on the death of his wife a further sum of 10 oool for 
equipping and furnishing the ollege buildings 

Ink following appointments have been made in 
onnection with the Royal College of Surgeons of 
England —Dr F W Edridge Green Mi V Z 
Cope and Prof f Swale Vincent Arris and G ile 
lecturers Prof S G Shattock Erasmus Wilson lec 
turer Sir Arthur Keith Arnott demonstrator and 
I Sir Charles A Ballanct Thomas \ icary lecturer 

Thr T ondon School of Economies and Political 
' Science u prepared to award one or more post 
I graduate studentships of value up to 200I a year for 
I one or two years to suitable candidates who wish to 
combine research with a certain amount of teaching 
at the school or to follow approved courses of study 
with the view of qualifying themselves for such teach 
ing Applications stating qualifications and giving 
two references, should be made as soon as possible to 
the Director London School of Economics and 
Political Science Clare Market London W C 2 

Tmb Selbome Society has issued a list of lectures 
most of them illustrated by lantern-slides which its 
lecturers are prepared to give during the commg 
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winter eeaeon The officere of the eoctetjr deliYer 
five lectures dealing with its objects and acUvibesi 
tg Gilbert White and Selbome, the Brent Vallm 
bird sanctuary which the society has recently secured 
the value of science to the community and sugges- 
tions for the organisation of natural history societies 
and ardueologiMl and hutorical rambles Beyond 
these official lectures there is available a long list of 
lecturers who cover a wide range of subjects Prof 
J R Auisworth Davis lectures on science and agn 
culture Capt WHS Cheavin on nature study 

r ticularly in its microscopic aspects the Rev 
r W Clandge on stars and comets and he also 
gives a historical lecture entitled Some Famous 
Astronomers Mr O H I atter desls with the 
nature study of sand dunes wasps and evidences of 
eiolution Prof J T MacGregor Morris lectures on 
electricity in home life and in nature Mr F Martin 
I^ncan deals with the natural history of the sea and 
the forest and psrticularly snth the insect world 
Mrs R A Proctor lectures on astronomy in evervd « 
life and the story of the moon Mr J J Ward deils 
sinth pond life mserts animnl life and evolution, and 
the wonders of snld and gsrden flowers Mr W M 
Webb in addition to tbe lectures on the objects of 
the Selbome Society which -is general secretary of 
the society he delivers nlso gives lectures on evolu 
tion m dress and plumige mimicry and protective 
resemblance In mlmnls Such is a selection from 
the list of the better known lecturers Further m- 
formation regarding the lectures can be obtained from 
Afr P J Ashton extension secretary 72 High Street 
Bromley Kent 

In view of the announce iient made in Naiirb of 
Apnl 14 last p 320 that the Finsbury Technical 
College will not be closed in July next it is of interest 
to read the correspondence which passed during last 
winter between the City ind Guilds Institute and the 
London County Council on the subject It has been 
published m full in the forty first annual report of the 
council of the City and Guilds Institute and is pre 
ceded by a statement by the council on the tircum 
stances under which it was decided to close the col 
lege In the face of the decision of the I ondon 
Cwnty Council to make the Northampton Poly 
technic its engineering school and the tendency of the 
policy of the Board of Education to substitute public 
for private effort in education it was not considered 
feasible or practicable to raise the la oool per annum 
required in excess of pre war expenditure However 
towards the end of last year the education authorities 
of the London County Council reviewed the matter 
and decided that smee a depletion of the facilities for 
technical education was highly undesirable they 
would assist the college Various minor conditions 
have been imposed but in effect the London County 
Council will contribute a sum of 10 oool per annum 
for five years provided that the City and Guilds Insti 
tute finds s^ool per annum for a similar period for 
the maintenance of Finsbury Technical College The 
counal of the City and Guilds Institute expresses the 
hope that the City Corporation and the contributory 
livery companies will continue to give their support in 
order to make possible the development of their educa 
tional schemes An interestmg list in the report is 
that showing the contributions made yearly to the 
mstitute since 1878 The Goldsmiths’ Company 
heads the list with contributions amounting to 
375 508I then come the Clothworkers* Fishmongers’ 
and Mercers Companies with gifts ranging from 
Ip oool to loi oool The remainder of the report is 
devoted to a review of the academic activities of the 
Citv and Guilds (Engineenng) College during the year 
1919-30 
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Cftlendar of Sclentiflc Pioneen. 
diiM 18. lilt Qaetam O aee la t a ra died —The able 
director of the Palermo Obsenatoiy in which position 
he succeeded his father m 1843 Cacciatore extended 
the observatory and contributed memoirs to the Soaetk 
degli Spettro scopisb 

June 18, 1818 Tkemaa Henry died —Henry was a 
Manchester apothecary the translator of Lavoisier's 
chemical essais and the hrst to observe the use of 
carbonic acid to plants In 1781 he became the first 
secretiry of the Manchester Literiry and Philosophical 
Society 'ind in 1807 was chosen president 
June 18, 1808 Per Thaoder Clava died -Professor 
of chemistry m the Lniversiti of bpsah Cleve was 
well known for his reseirches on the lare earths He 
investigated the conxjxiunds of \ttrium erbium 
thorium lanth mum and didymium and he showred 
that scmdium discovered by Nilson was identical 
with the ekaboron of Mendeueff 
June 18, 1718 Nieolas Lemary died-Tlu con 
temporary of Mayow and Homburg Lenierj wrote a 
Cours de Chimie which was translated into 
various languages and ^Bsed through thirteen edi- 
tions in his lifetiiiic This work from which the 
fancies of the alchemists were excluded wis one of 
the first in which chemistry was divided mto organic 
and inorganic Lemerv was a Paris -ipothecary 
June 18, 1890 Sr JoMpli Banks died —For more 
than forty years president of the Royal Society Banks 
was indefatigible in his exertions on beh ilf of natural 
science Ho made four oversei journeys himself 
assisted vanous expeditions f inded the African 
Society and 'idvised t>e rge III as U the Kew 
Gardens His library and c llections were bequeithed 
to the British Museum 

June 18, 1844 Btienne Qeeflrey Bauit-Hilaire died 

— ^The pupil of Daubentoii ind Hauy and the friend 
of Cuvier in 1-13 Saint Hilaire becime professor of 
zoology in the Mus^ dHisttire N iturelle In 1708 
he accompanied Napoleon to Egypt Admitted to the 
Academy of Sciences in 1807 he ifterwirds became 
^fessor of zoology and comparatiie anatomy in the 
Faculty of St ences Among his most miportint 
works was his Philosophie Anatomique (1818-22) 
June 90, 1784 PMx Vieq d’Azyr died— The sue 
cessor of Buffon in the Pans Academy of Sciences 
and phvsicnn to Louis XVI Vicq d Azvr wrote in 
important work Discours sur 1 initomie in which 
he stated in a masterly wav the methods of biological 
science 


June 21, 1848 Junes Muvh died— The assisunt 
to Faraday at the Rovil Mihtary A ademy Woolwich 
Marsh invented electromagnetic apparatus md ilso 
the quill percussion tube for ships cannon and in 
1836 discovered the Marsh test for arsenic 
June 21, 1887 Lewe JMqMe Thdnwd dM —Born 
m poor surroundings Th^ard was assisted by Vau- 
quelin ind gradually rose to a high place among 
French chemists He held chairs at the Ecole Pdy- 
technique the College de France and the Sorbonne 
and though he did importint work on the compound 
ethers and discovered hydrogen peroxide he was 
above all a great teacher 

Jmw 21, 1874 Andus Jon* AngMrim dM — 

Angstrom held the chair of physics in Upsala Uni- 
versity and was secretary to the Royal Soa ty there 
He did pioneering wwk m spectroscopy in 1863 cUs- 
covered the existence of hydrogen in the sim and in 
x868 published his map of the nonntd tolar tpectrum 
Knut Tohan Angstrom (1857-1910) also a wen known 
physicist was hit son 

ECS 
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Societies and Academies. 

London 

Rcjral SacMy, June 9— Prof C S Sherrington 
wesident. in the chair — Prof C S Sberriagtoa 
Break vhock reflexes and supra mamnal contrac 
tion-response of mammalian nerve muscle to smgle. 
shock stimuli Ihe maximal t« itch-contraction of 
tibialis anticus muscle (cit) evoked by a single break 
shock applied to the cut motor nene exceeds the con 
traction evoked reflexly («pinal preparation) bv a single 
break shock applied to an afleient nerve ihts u due 
to the reflex response being tetanic in nature If the 
break shock is strong it excites even when applied 
to the motor nerve a response of tetanic quality 1 he 
so-called over-maximal twitch now termed supra 
maxunal response is a lesponse of this kind A 
reaction of like kind {irobabl> obtains in the afferent 
nerve when the single shock applied to it is of com 
parably high value In this case there is ilso a 
tetanic reaction from afferent nerve fibres themselves 
With weaker break-shock stimuli the origin of the 
tetanic character of the reflex disihargc lies m the 
centre itself It arises there from a charge process 
which IS relatively long lasting in compaiison with 
the cycle of a nerve impulse and increases in intensitv 
and duration with the number of afferent fibres 
excited — R J Ladford and J B tiatcaby Dicty » 
kinesis m gernis-cells or the distribution of the Golgi 
apparatus dunng celt-div ision Maturation mitoses 
in the germ cells of Cavil Mus Helix Liinnaea and 
Stenobothrus weie examined In all cases the Golgi 
apparatus breaks up into its constituent granules and 
these are distiibuted haphazardlv to the two daughter 
cells at mitosis In no case examined ate they divided 
bet'ween the davighter-celU as equally as are the 
chromosomes Hence the Golgi apparatus takes no 
import mt part in the transmission of fictors from 
cell to cell Dr F W Edridge Oreea 1 he effect of 
red fitiguc on the white equation A white equation 
is formed by means of a mixture of a red of Ati67o- 
6770 A a green of AS144 \ and a violet of 

A4Jso-4a6” A matching i simple white When the 
eye is fatigued with light viewed tin -High a red glass 
or with pure spectral light in the region of A6700 \ 
and the equation is again made about half the 
amount of gieen is required The white equation and 
Its match cannot be due to similir physiological pro 
cesses or both would change m the same ratio 
When the fatiguing light is m the legion of A'-Soo A 
no difference is seen between the nnxid and simple 
white - F Pander A method for investigating the 
hoinolyttc activity of chemical substances The 
relation between the time taken bv a given quantitv 
of harmolvtic substance and the temperature at which 
It acts IS expressed bv a hyperbola The relation 
between the constants if such a hyperbola and the 
quantity of hsemolyiic substince to which it applies 
are gnen Certain general relitions hold for ill sub 
stances examined Experimental and calculated 
results are compared — W H Pearsall The develop 
ment of vegetation m the Fnglish lakes considered in 
relation to th^eneral evolution of glacial lakes and 
rock basms The English lakes are of the same age 
(glacial) of similar ongin and he among rocks pos 
sessing relatively umfbim characters The differ- 
ences they show are due to vanations In the rates 
of erosion and sedimentation of the lake basins there- 
fore it becomes possible to describe the stages in the 
post-glacial develoj^ent ot a rock basin and ilso of 
IN vegetation The differences observed between 
primitive and evolved lakes arc regarded at being 
dependent upon their physical condition 
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Aissc l s tton sf EcoasnOc BWtoglsts, June 4 —Sir Oavid 
Pram, president, in the chair — F L Eagledow ,The 
problem of increasing the yield of cereal crops by plant 
breeding Aspects of experimental investigation such 
as breeding for disease resistance non lodging or high 
intrinsic yield, were considtrcd and the great dim 
culty of obtaining any simple cnUrion for so com- 
plex and elusive a tol il risultant as yield was 
emphasised Bevan s studies on the migration coefh 
cient as an mdix of vield wire dt structivclv criticised 
The relation of yield to the weights of individual 
gruns to the number of grains (er tar to the number 
of cars per plant and to the tilleiing of the plant was 
considered At present cimpai itivc estimates are 
based on yield per acre b t the author s work 
suggests that yield per tiller may perhaps be a 
better measure y eld itstlf being estimated in 
terms of starch larbon or some other chemical 
criterion, in place of the commercial standards now 
accepted — C B Sanidsrs Prcblems of seed testing 
The technique adopted at the official seed testing 
station for the testini, of puritv and germinativo 
capacity was described Mam problems aiisc in this 
work of both a mechanical and biologic tl nature 
S mple and effective instruments foi sampling and 
non selective counting are nquired as well as seleo 
tive mechanical devices for the extraction of dodder 
and other seeds from a mixture Biological problems 
largely concern the relation of seed germination to 
enviionmental factors and the nppannt inconstanev 
shown in this relation Thus seeds of apparently the 
same kind tnav undtr standardised conditnns differ 
considerably n t only from vear to yen and from 
month to month I ut also from sample to s imple 
and may show periodicities and external factor reta- 
il mships which give rise to a very greit c mplexity 
of virying combinatons ihe yyhclc technique is 
empirical and much fundamental research is needed 
Cambrioc e 

PUlMopbical Society M iv ib— Prof A ( Seward 
president in the chair Dr E H HaBkhi The 
soaring flight of dragon flies From obscrsation it 
appears improb ible that undiscovered iving movements 
or ascending currents of air can be accepted in ex- 
planation of soaring flight Alterations in the amount 
of sunlight even when slight make considerable 
differences in the flight of dragon flies T owering of 
the abdomen as a brake on s^ed in catching prey, 
etc is a common phenomenon Dragon flies flying- 
hshes and birds all exhibit soaring flight and m each 
(liss evidence is accumulating that Tow speed flight 
depends on the presence of su ishine and high speed 
flight on the presence of wind If not identical the 
spieds attained in the three classes are ctmparaWe — 
C G Iamb Note on second iry sexual iharacters m 
the Diptera with a desi-iption of a noyel type The 
author discussed some points in the strueture of the 
hypopvgium in flies and gave a description of some 
setondarv characters in a new genus f Dolichopodidae 
which yyere situated centrally instead of peripherally 
— I A Borridille A note on the mouth-parts of 
certain Decapod crustaceans Some Decapods as 
Hapalocamnus and Porcellana seize f lod particles 
directly others as Pinnotheres and the Pontonnnie 
take tt from sessile organisms The mouth parts of 
the former are mndifi^ for their mode of feeding 
Similar modifications are not found in the latter 
possibly because their food reaches them entangled in 
stnngs of mucus Porcellan i has no such law 
reduction as is found in H ipal x arcinu*- and this is 
as vet unexplained — I firay Hermaphrodite sea 
urchins — A B AypMm f 1) Preliminary note on the 
development of muscle bone and body weight in 
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theep A summary was given of some results ob- i 
tainra m conjuncbon with Mr J Hammond over a | 
number of years The data brought forward referred i 
to parts much utilised in the judging of sheep, via ; 
“hind limb loin" behmd the shoulder “ and i 
over the shoulder ” In nomal rams the muscles 
increase in weight after birth faster than the aaao 
ciated bones while the ratio found m adults is nearly : 
attained at the age of three months From birm 
onwards the carcass forms an increasing proportion 
of the live weight of the animal The development 
of the hind limb proceeds as a wave of growth passing 
upwards from below Histological examination of 
the muscles in the pnre anunals shows that a very 
large amount of fat is oresent between the muscle 
fibres In addition to that between muscle bundles 
Fat In the popliteal space and around the pelvis was 
notably increased The characteristic feel and 
appearance of prire animals appear to be due to bone 
ruction as well as to fat and muscle increase 
(3) The alleged inheritance of an acquired character 
m man Photographs were shown of ankle joints of 
new bom English children Features are present 

which from their presence in the newlv bom natives 
of India have been claimed as the inheritance of a 
character acquired bv their parents through adoption 
of the squatting posture This cannot be the case 
In the English child The features found in the neu 
bom child are held to be the anatomical outcome of 
the normal attitude of the foetus The so-called 
gluteus maximus of Tarsius This is stated to be a 
compound muscle since it includes the femoro- 
coccygeal and caudofemoral muscles This is the 
inteipmtation given of the position of the great sciatic 
nerve which passes through the gluteus maximus 
In lemurs and in the primitive insectivore Tupaia a 
similar condition was found —H P Warsa The 
effect of a magnetic field on the intensity of spectrum 
lines 11 The earlier work of Kent and Frye on the 
subject IS discussed and the invalidity of conclusions 
obtained under adverse experimental conditions proved 
bv proper control experiments Further study of the 
phenomenon conducted in a ouartz tube are described 
The enhancing effect of the magnetic field on the 
negative glow bands of nitrogen and the Balmer series 
of hydrogen are described and the Balmer series is 
suggested to be mainly the radiations of the atom while 
the gas IS at a high pressure Experiments with a 
condensed discharge have proved the difference be 
tween its qffect and that Introduced by the magnetic 
field — C G F Jaaws The theoretical value of 
Sutherland s constant in the kinetic theory of gases — 
T S Yoag Orthogonal systems and the moving 
trihe^al • 

Dubiin 

Reysl Irish Acadcoiy aj — Prof Sydney Young 

president in the chair — G A J Cols The problem 
of the Bra} series The stratigraphical position of 
the series of quartzites and slates that form Braj 
Head and Howth in the Dublin district has always 
seemed obscure While the few organic remains 
indicate x Cambrian age these rocks appear in places 
to overlie Ordovician strata and they have suffered 
no invasion or methmorpliism by the closely adjacent 
Leinster granite Examination of the successive MS 
notes in records of the Geological Survey of Ireland 
shows how the problem was under discussion between 
i8<i; and 1865 In the present paper it is suggested 
that the Bray senes has been brought mto position 
along a thrust plane from the south east duruig the 
later phases of the Caledonian folding and that the 
outlving mass of Camckgallogon is a ' klip “ resting 
as Du Noyer believed on Ordovician slates 
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Paris 

Academy el Scisaces, Mi^ 33 — M Georges Lemoine 
m the Chair — C Mowsa, M Hnnt, and 

L Tampior Acryhc acid and acrylic esters 

Halogen propionic acids and esters Starting with 
pure acrolein now readily obtainable in quantity a 
method of preparing acrylic acid is desenbed based 
on the intermediate production of j 9 chloropropionic 
acid The acrylic acid was purified by repeated frac- 
tional crystallisation and its physical constants were 
determined The pure acid combines quantitatively 
at the ordinary temperature with the halogen acids — 
A Bleadsl The topographical represenUtion of the 
couples of alternating current motors — Pftace et 
Moasce Offiaal visit to the United States — C 
Onlchard The 3! systems all the right lines of which 
belong to a linear complex — M Jean Massart was 
elected 1 corresoondxnt for the section of botany m 
succession to the late M Pfeffer — G Jails The 
discontinuities of the solutions of certxin Fredholm s 
equations — P Haabsrt Hypergeometrical poly- 
nomials — P LJvv Some questions of the func 
tional calculus E Esclaagea The aurora borealis 
of Mav 14 15 1021 observed at Strasbourg — M lacs 
Chemical react ons and radius of curvature A con- 
tinuation f work previously published on the same 
subject It is shown that the influence of the curvature 
of a solid IS the same in liouids as in gases and that 
the data in both ases can he express^ bv a similar 
formula — M BrIdsI The apolicalion of the law 
of mass action to the results obtained in the reaction 
of /9 galactosidase on galactose in solution in propyl 
alcohol The application of the law of mass action 
to this reaction shows that in min\ cases equilibrium 
had not been reached when the experiments were 
stopped For the stronger alcohols t would be neces 
sary to prolong the experiments for months or even 
years to attain equil brium \ TIaa A cause of 
dispersion of the colloid in an important class of 
h}drosol8 - A Bsatsrle and M VnUlaaBN The floe- 
culation of colloidal arsenic sulphide Principle of a 
method of study The opacity of the solutions \as 
measured in a F#rv spectrophotometer absorption 
curves are tiven showing the influence of time of 
excess of hydrogen sulphide and of excess of arsenious 
oxide To have stiictly comparable flocculation the 
colloidal solution must contain neither free sulphuretted 
hvdrogen nor arsenious oxide — E Aadrd Con 

tr button to the study of the oil from prape pips The 
chemical and physical constants of eleven samples of 
oil from different sources are niven the figures show 
great divergences and it is evident that the composi- 
tion of this oil vanes mnsidirablv with the kind of 
grape P Oaabert The artifiaal coloration of 
crystals obtained by the solidification of a fused sub 
stance and on crystalline diffusion — F Ehnaana and 
J SavonilB The stratigraphical scale of the Kabylie 
des Babors — R Dsoglsr The simultaneous oscilla 
tions of the pressure and w ind at the top of the Eiffel 
Tower and their relation with the squall surface (J 
Bjerkness) of a depression A reproduction of the 
curves of the recording instruments showing the 
itmosphenc pressure wind velocities at the summit 
and base of the tower and temperatures on Sep- 
tember 14 1906 The conclusions resulting from a 
detailed examination of these diagrams are in agree 
ment with the theory of J Bierkness —Ad Davy da 
VIrvUle and R Daala llie modifications of form 
and structure of liverworts submerged in water 
Seven species have been studied and were found to 
adapt themselves to the new medium, undergoing re- 
markable changes in development size and structure 
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If these forms had been met with in Nature without 
knowing their history they \\ould have been described 
as varieties, and even as new species — P Choax A 
new leafless Asclepias from the m rth west of Mada 
gascar — S Jsnesco Contribution to the studj of 
the physitdogical rdle of the anthocyanins — A 
Laadtire and H Ceatarier Anaphylaxy in pta its 
Experiments are described and illustrated by rtpro 
ductions of photographs poving definitely thit an 
anaphylactic st-ite can be establish! d in plants R 
Cearrisr The interstitial (.land of the testicle and 
secondary sexual characters in fishes — Mile Larbaad 
Ncic technique foi the inclus on ind nicr scopic-il 
preparations of vegetable ind animal tissues Ihe 
use of butvl alcohol instead of ethyl alcohol is proposed 
for dehWrating the tissues It hss the livantage 
of dissolving paraffin wax thus ren lenng unne essiry 
the use of i^iene or toluene and the number of tre it 
ments can be reduced from six to two G Trnfftst 
anl N BsxssonoB Increase in the number of Clo^ 
tndtum paitonanum in soils partially sterilised by 
calcium sulphide — R Poissst Researches on the 
determinism of the loss of the f icultc of flight n the 
aquatic Hemiptera 

Roue 

Reals Accademla aasleasls del Lined Amil 3 — V 
\ olterra vice president m the chair —Papers bv 
fellows — G Castalnneve Abelian functions 111 
Jacobi s varieties — C Segre The principal lines of 
a surface of S, and a characteristic property of 
Veroieses surfaces 1 — b Sever! Ihcory of simple 
integrals of first species belonging to an algebraic 
surface 11 — Communicated through fellows — G 

Roverete Erosive development considered as starting 
fron a fundamental surface — C iaed Metabolism 
of true royal forms in the society of the Termites h — 
Prof Corbino read an account of the life and work 
of the late Prof Augusto Right who died on June 8 
iqso and a similar notice relating to the late Prof 
Michele Rajna who died on September aq iqao was 
contributed by Dr I egge Among additions to the 
Academy library were mentioned treatises on dynamics 
of systems by Prof Maggi and on statics of dams 
for takes and science of construction bv Prof Guidi 
presented through Prof I evi Civita in addition to 
several mathematical works 
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“Index-Numbers’* and Wages-Regulation. 

I t we want to study the roovements of prices, 
whether within some more or less narrowly 
defined group of commodities (e.g. foodstuffs or 
textiles) or over a wider range (e.g, all the com- 
moner commodities consumed in the United 
Kingdom), the necessity is soon felt for some 
means of summarising the diverse fluctuations 
noted. This can be readily effected by taking 
some particular price of each commodity as a 
standard (usually the price in a particular year 
or the average over a series of years), expressing 
the price of that commodity at any epoch as a 
percentage of the standard price — thus rendering 
the various movements comparable —and then 
averaging in .some way for the whole series of 
commodities the ttidex-numbers thus obtained. 
The average so calculated is usually itself termed 
an tndex-number of prices, with some qualifying 
expression to show to what it relates— c.g. an 
index-number of wholesale prices, of retail prices, 
or jvhatever it may be. 

When consideration is given to the planning 
of such an (average) index-number, a great 
variety of questions at once arises. For example : 
(i) What commodities .shall be included? 
(a) What sorts or qualities of each commodity? 
(3) What prices shall be used? Wholesale prices? 
Retail prices? Import values? Export values? 
At what markets? (4) How is the standard price 
for each commodity to be determined ? For what 
reference year or reference period? (5) Finally, 
how are the individual index-numbers to be aver- 
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aged? The answers to be given on these points 
evidently must depend on the question that the 
index-number is intended to answer. Only a 
definite quc.stion permits of a definite answer ; and 
two very distinct questions have dominated re- 
searches into the movements of prices’ (tr) The 
question of the effect of currein v diangts — «g. 
the substitution of paper for i;ohl. or the v.irying 
supplies of the precious metals, (fi) The question 
of (hangcs in the “cost of living." 

(Jiicstions of the first type prtsent their own, 
and numerous, difliciilties ; but from the point of 
viivv of practice there is one simplification, that 
the answir must be based on wholesale prices, 
quotations for whieh i an be obtaim d with tom 
parative case. Such questions arc teruin to arise 
in a time following important new discoveries of 
Ihe precious metals, as they did alter the gold 
discoveries of 1848-49, which gave use to tAO 
elassual researches, those ot \\ illi.im Newm.ireh 
and of Jevuns. 

Newmarch ' used twenty two quotations, no 
fewer than four of which were* for eotton. 
1845-50 was taken as the reference period. At 
first no summary was attempted ; later the index- 
numbers for the individual commodities were 
simply added together instead of being averaged, 
so that the base-figure was 3.:uo instead of 100. 
Virtually, however, the iiuic \-numbei was the 
simple arithmetic mean of its components this 
index-number has bein given monthly in the 
Economist almost without a break since 1809, 
and remained on prciiselv the same basis until 
1911. The inconvemcncL of the old basis had by 
this time become very marked siieh vital com- 
modities as foreign wlicat, stetl, petroleum, and 
rubber were not included- and the whole basis 
was revised. The number of quotations was 
raised from twenty -two to foitv-tour, and the 
•base-period was altered from 1845-50 to 1901-5. 
When the simple aritbmctie mean is used for the 
average the base period is important, as t deter- 
mines a virtual system of weighting. 

The work of jevons- (• 803-115) is mainly of 
importance from his use of the geometric mean 
as the form of average Without entering into 
the reasons that he assigned, some of which are 
obscure, one reason is clear and important. If 
the geometric mean be used, the ratio of the 
index-number for any year B to year A is the 

t Cf voI>. V aiHl VI ot " 1 he Hluory of PrlcM,"by looke and New 
march, tha Mcrcaaiilo Raporta by Nc« march in the luiirnat of ihc Royal 
Siatniioal Socialy, vola. aait , itaiil , and aaiv. , and the v ilumaa of tha 
/•tontmht from 1K4 Tha mnninary fiRnra appe-in 10 bava bean <rW givtn 

■ Raptlniad in " Invcatifacioni ia Currmey and Finan c (Macnuihui, 
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Mine whatever year be used as base, aod this is 
not the case if the arithmetic mean be used. 
Jevons's calculadons were not maintained, but his 
work on this point of method has been fruitful. 

Sauerbeck,* having regard to the unsatisfactory 
character of the old Economist number, con- 
structed in 1886 a fresh index, using forty-five 
quotations. His base-penod was the eleven years 
1867-77, sod he again used the simple arithmetic 
'Wverage for his mean. The calculation of the 
Index-number was maintained, and it has now 
become the index-number of the Statist. In some 
ways this number also is no longer entirely satis- 
factory; foreign meat, for example, is not in- 
cluded, nor rubber. 

The Board of Trade* in 1903 constructed an 
ofiRcial index-number of wholesale prices in which 
a weighted arithmetic mean of the individual 
index-numbers was used, weights being given by 
the estimated values consumed. It was not a 
satisfactory number. The correct method of 
weighting does not seem to have been realised, 
and the weights actually used were based on a 
period different both from the reference year first 
employed (xSyij and from that used later (1900), 
with the result that two widely divergent series of 
figures have been given. Very rightly the Board 
has decided that the old number should now be 
^entirely dropped and a fmh index constructed on 
iji new basis. This basis was fully described in 
a paper by Mr. A. W. Flux,* of the Board of 
Trade, read before the Royal Stetistical Society 
for discussion in January last. So many as 150 
quotations are used for the new number, and the 
geometric mean is employed, thus freeing the 
results from any influence of choice of reference 
period, and obtaining a completely consistent 
series of averages. No acttul weights are used, 
but, as in the case of the Economist and the 
Statist index-numbers, there will be an approxi- 
mate weighting by assigning more quotations to 
the more important commodities. It must be 
„ noted also that this number is really devised to 
answer a question different from that faced by 
Newmarch or Jevons — the effect, not of currency 
on prices, but of prices on currency. In the case 
of dutiable commodities the duty will therefore 
be included in the price ; prices will not be quoted 
duty-free as in the case of the other wholesale 
numbers, llie number, the first figures for which 

sy , ttn, WHl •* AbwiJ Ahiti«e» U 
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have been published b the Board of Tr$ 4 o 
Journal, represents a great advance. 

All the above index-numbers are essentially 
index-numbers of wholesale prices, and deal pre- 
ponderantly, though not wholly, with raw 
materials. Clearly this is not what is required 
for an index-number of “cost of living.” But 
what do we mean by that very elastic phrase? 
As soon as we endeavour really to analyse the 
term, it becomes extraordinarily difficult to say. 
The clearest definition is “the cost of purchasmg 
year by year the same schedule of commodities 
and services.” It is nearly a century since Joseph 
Lowe* attempted calculations on this basis for' 
the change in “cost of living” between 1793, 
1813, and 1833 for a country labourer, a town 
mechanic, and a middle-class family, using esti- 
mated budgets of normal expenditure as his 
foundhtion. He also suggest^ the voluntary 
regulation of wages and salaries on such a basis. 

It cannot be said that we have advanced much 
beyond this work of a century ago so far as 
regards method. The Board of Trade, soon after 
the beginning of the war, began the publication 
of an index-number of retail prices in the Labour 
Gazette, afterwards maintained by the Ministry 
of Labour. At first it was termed an index- 
number of “cost of living,” but, very judiciously, 
that phrase was afterwards dropped, and it is 
now referred to only as a measure of changes in 
retail prices. It is to be regretted that not only 
members of the public, but also members of the 
Government themselves, still, nevertheless, con- 
tinue to refer to it as an index of the “cost of 
living.” The process of calculation was fully 
described in the Labour Gazette for March, 1930. 
A fixed schedule of foodstuffs was taken, based 
on the pre-war consumption of a working-class 
family, and the total cost of this schedule at the 
prices of the day compared with the prices of 
July, 1914, gives an index-number for food} ' 
index-numbers for working-class rents, clothing, 
fuel and light, aod miscellanea (ironmongery, 
brushware, and pottery; soap and soda; tobacco 
and cigarettes; fares and newspapers) are deter- 
mined by other inquiries, and these several ‘ 
group-indexes are combined into a general 
average on the basis of weights determined from 
pre-war expenditure. 

The number is thus based entirely on the con- 
ception of purchasing a fixed schedule — the main- 
tenance of a fixed mode of life. But when prices 
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«ihaag«, people do not maintain their previous 
mode of life in absolute fixity and in war tune 
they cannot do so What, then is to be done'' 
The Committee^ appointed m March 1918 to 
report cm the actual increase since June 1914 
m the cost of hving^ to the working classes 
under the chairmanship of Lord Sumner based 
Its number on the actual expetiddure on living 
—1 0 if a working class fam ly of definite sue 
spent £x in the earlier year and £y in the later 
year, the index number of cost of living was 
taken as y/x However interesting such a figure * 
may be— imd it obviously has its interest — it is 
oertainly not deserving of the title an index 
number of cost of living To its use for regu 
lating wages Labour leaders made the obvious 
objection If we can buy next to no food sou 
will say that we need have next to no wages 
Had the Committee suggested (and the suggestion 
arises naturally out of its report) that in the 
case of food the Caloric value of the dietarj 
should be kept constant this objection would 
have been obviated If an index number is to 
deserve the name of an index number of cost if 
living at all there must he fixity of a standard 
of some kind 

But the virulence of the discussion that has 
centred round the Ministry of Lnbour number is 
largely due to this fact that it has been used as 
the basis of wages regulation Need a number 
for regulating w ages (if they ought to be so regu 
lated which is itself a very debatable questioi) 
be a number for cost of living ? I or exampl 
Customs and Excise duties certainly contribute 
to cost of living but they are meant to be paid 
by those who choose to consume the dutiable com 
moditiey Ought they then to be included a> 
duties are included in the Ministry of I abour 
number, in an index for regulating wages thu 
merely shifting payment to the employer? Again 
ought luxuries to be included? Neither tobacco 
nor newspapers can be called necessities Th^v 
are rightly included when it is a question of con 
atmcting an index number of cost of living 
Ought they to be included in a number for wages 
r^^tlon, as in the Ministry of Labour number? 
These, and the like, are certainly quesbons that 
ought to be discussed and if it is realised that 
the index number is intended to serve the purpose 
of regulating wages and not of mdicatuig some 


Je fB StM-Soc^wl ha^ iSt*. 

isto a 6 a< vol 107] 


vaguely conceived cost of Ining, it may be 
possible to arrive at definite and agreed answers 
The revision of the Ministry of Labour number 
will certainly have to be considered in the near 
future Any revision should be carried out with 
a definite conception of the real end in view If 
the Ministry of Labour would extend its views 
so far as to have some regard to working 
members of the community other than those who 
work with their hands for a weekly wage it might 
consider the formation of i number more nearly 
related to the expenditure if the middle classes 
No index number of prices exists which forms 
any adequate basis for the regulation of salaries 
Both the Mmistry of I abour number and various 
wholesale numbers have we believe been used 
but they are not satisfactory 

It s in fact time that the entire question of 
regulating wages and salaries in accordance with 
price movements its justihcation the formation 
of index numbers for different classes of wage 
i irners (skilled and unskilled labour do not have 
the same budget miners who get coal free and 
houses free ought not to have their wages affected 
bv movements n rents and coal prices) and cf 
I salary earners and the relation that should sub 
. sist between a given movement in the index and 
I the movement in the wage or salary should be 
fundamentally reconsidered 

Psychology and Psychopathology 

(1) I istmet and the Unconscious A Contribution 
to a Biological Theory of the Ps\ cho Neuroses 
B> Dr W H R Rivers (The Cambridge 
Medical Series ) Pp v 111 + 25 (Cambridge 
At the L niversity Press 19 o ) 16s net 

(2) Psychoanalysts Its History Theory and Prac 
ticc By Andr6 Tridon Pp xi + 272 (London 
Kegan Paul Trench Trubner and Co Ltd 
1919 ) lor 6d net 

(i) »^HF investigations and theories of Treud 
Jl have exerted a profound effect upon the 
development of psychology 1 his can be seen not 
I only m the rapidly increasing body of teaching put 
I forth by Freud and his orthodox followers but still 
more ui the mass of writings now appearing which 
are based largely on certain of Freud s funda 
mental doctrines although they are developed 
along hnes divrerging widely from those accepted 
bv die psychoanalyst 

In this latter group Or Rivers s work merits 
special attention, becattse, unlike so many of that 
j proUic harvest of psychological and psychopatho 
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logical books of wbkh tha war has sown the aaed, 
It If not a mere richauffi of other people’s views, 
but the fruit of independent and e^ent thought, 
and a sohd attempt to advance scienbfic know 
ledge The mam portion of the book comprising 
158 pages consists of a senes of lectures de 
livered at Cambridge The remaimng pages con 
tain repnnts of papers wntten for various 
journals, which are related only indirectly to the 
consistent plan of development earned out in the 
lectures 

The author accepts in the main Freud a con 
ception of the unconscious, and the mechanisms ’ 
of conflict repression, and so forth whereby 
Freud seeks to explain the processes occurring 
m consciousness, although considerable modifica 
turns in nomenclature and defimtion are intro 
duced He accepts also the view that the activities 
of consciousness are to be regarded as the result 
ant of various instinctive forces, but he develops 
this conception along hnes which are partly akin 
to those worked out by McDougall, and partly the 
result of an independent mode of approach The 
subject IS r^arded from a biological point of 
view, and the essential feature of the author s 
treatment is an attempt to bring the processes of 
consciousness, both in the normal and in the 
psychoneuroses, mto relation with processes occur 
nng at physiological levels, all being incorporated 
in a scheme of biological development Thus sug 
gestion, conflict, repression, and even such pheno 
mena as sleep and hypnosis, are analysed into 
modes of reacbon comparable with those dis 
covered by Head and his fellow workers to exist 
in jdiysiol^ical reflexes and in the mechanism of 
sensation This view is extremely interesbng and 
suggesbve though it may be doubted whether the 
relation is not one of analogy rather than of the 
identity which Dr Rivera seems to postulate 

The same line of thought is earned on into the 
author s treatment of the psychoneuroses Here 
again, he accepts the mam Freudian poaibon that 
the psychoneuroses are due to conflicts occurring 
between the great instmcbve forces of the mind, 
and that they are to be regarded biologically as 
attempts to find some solubon of these confliets 
With regard to the nature of the mabnctive forces 
concerned, however, he brings forward hypotheses 
which are ^>en to considerable enticism He 
suggests for example that hystena is essentially 
dependent upon the acbvity of the danger 
instincts aad imidies that the type of hystena 
met with in the war is the fundamental form of I 
that disorder This generahsabon seems to be ! 
subject to the same accusabon of narrowness and j 
one sidedness as has been levelled at the corre 
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sponding view (d Freud that hjrstona is essan* 
tudly dependent upon the sex instiocts, and it can 
scatty have bebmd it the weight of duucal cx< 
penence upon which the latter view was founded 
It 18 to be remarked, moreover, that Dr Rivers 
does not discuss the recent work of the Freud 
school on narcissism and the attempts which have 
been made to explain the war type of hysteria 
by means of thu concepbon 

Another noteworthy omission is the absence 
of any reference to Trotter’s views on herd 
insbnct, which surely ought at least to be con« 
sidered in a work deahng with the fundamental 
reactions of the mind 

The papers forming the appendix are all of con* 
siderable interest although as has been said, 
they have only an indirect bearing on the mam 
argument of the lectures The book as a whole 
IS without doubt, one of the most important 
recent contributions to psychological literature 

(a) Dr Fridon s book is of an altogether dif 
ferent type It makes no claim to put forward 
any original line of thought and its aim is best 
expressed in the author s own words as an 
attempt to sum up in a concise form the views 
of the greatest American and foreign analysts 
It includes a description not only of the doctrines 
of the orthodox Freud school but also of those of 
Jung and Adler who, although they originally 
worked with the Freud school have now diverged 
from It to a very wide extent To carry out such 
an aun within the limits of a small book is clearly 
a very difficult task, and Dr Tndon will pn^bly 
fail to satisfy the exponents of any of these 
divergent schools He has however succeeded in 
producing a very readable and interesting book 


French Cheniiets and the War. 

La Chtmte et la Guerre, Saence el Aventr Ry 
Prot Charles Moureu ( Les Lecons de la 
Guerre ’ ) Pp in + 384 (Pans Masson et 
Cie, 1930 ) 10 francs net 

T he well known publishing house of Masson 
•t Cie, Pans, is issuing a senes of 
volumes under the general btle of Les 
Le90ns de la Guerre, ' with special reference to 
the experiences, arcumstanoes, and prospects of 
France The books which have already appeared 
deal with the nuhtary, naval, and aeronautical 
lessons of the war, with the effect of the war, 
immediate and prospective on French industry, 
with alimentabon and revictualling and htSdy 
with the mflnetice of science and parbcn-i 
larly pf chenustry, on the war, and, reotprocahJi, 
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with the influeoce of the war on the pre> 
lent condition and future development of 
tfiat aciettce. The volume under review is the 
work of Prof. C. Moureu, member of the Insti- 
tute of France, professor of the CoUige de 
France, president of the Chemical Society of 
France and of the International Union of 
Chemistry. No one is better fitted to expound the 
mutual r^ations of chemistry and war than Prof 
Moureu, for no one during: its course took a more 
active ‘part in placing all the resources of that 
science at the disposal ot his country. As is now 
well recognised, all the Allies vied with Germany 
in enlisting the services of their chemists in the 
prosecution of the war, and their united energy, 
resourcefulness, and skill eventually crushed their 
adversary. As the war was conducted, military 
valour, tenacity, and intelligent direction would 
not alone have decided the issue. Germany had 
imported a new element into the struggle which 
gave her an enormous initial advantage The 
services of her great chemical manufacturing 
establishments had been deliberately and 
sedulously linked up for years previously with the 
war which was being prepared for m such a 
manner that, on its outbreak, all their appoint- 
ments and machinery could at once be made avail- 
able for its ruthless prosecution by every means 
which the diabolical ingenuity of their chemists 
could suggest 

April aa, 1915, which first saw the yellowish- 
green suffocating cloud of chlorine slowly wafted 
from the German trenches between Bixschoote and 
Lingemark, is a black-letter day in the history 
of warfare. The infamous action of the Germans, 
done in cynical disregard of all international effort 
to mitigate the horrors of war, shocked the con- 
sdence of the civilised world. Whatever trace of 
knightly prowess or chivalry was left in modem 
war was thereby destroyed. To employ poisons 
against your enemy was the work of savages. 
What, it may be asked, was the ethical value of 
the boasted Kvltur of a nation which could not 
only initiate, but also strive to develop and to 
intensify the evil of such agencies by all the means 
that its scientific knowledge and skill could sug- 
gest? The following table, taken from Prof. 
Mdurcta's book, giving a list of the chemical 
pdsons, solid, liquid, and gaseous, which the Ger- 
mans flung at their adversaries in the course of 
the war, requires no comment— -at least to the 
olg^ic chemist at ail familiar with the noxious 
dmracters of sudi products. Their physiologicsl 
became only too well k^ovni Iqr bitter 
eyperience. 
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Lord Kilchiner at first refused to sanction re- 
prisals of a like nature. But the French were 
prompt to meet the new danger. They reahstd 
that such reprisals were imperatively necessarj in 
self-defence. Although, as was the case with all 
the Allies, France was totally unprepared for such 
savagery, before the end of April, 1915, she bad 
organist means of protection and of counter- 
aggression in which the author of the book under 
review took a leading part. 

Considerations of space preclude any detailed 
account of the way in which the dastardly action 
of the Germans was met and finally mastesed. By 
the united efforts of tiie Allies, working in con- 
cert, the Germans were eventually taught a lesson 
which made their lenders bitterly r^et that they 
had ever resorted to poison gas ” as an offensive 
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agent. It brought its own NemesU by ultimately 
destroying the German moral. 

The story of the organisation of the chemical 
and medical services of the war, as regards 
France, is the main theme of Prof, Moureu’s 
book. He explains in detail how the whole pro- 
cedure was gradually systematised. Nothing is 
more remarkable than the rapidity with which the 
chemical and medical strength of the nation was 
enlisted and co-ordinated. France is pre-eminently 
a logical nation, and her mental habitudes served 
her admirably, and, indeed, saved her in the crisis 
which had well-nigh overwhelmed her. 

As regards her chemists, practically every name 
of note in the French cbmical world is to be 
found in the lists furnished by Prof. Moureu. From 
first to last a68 French chemists were employed 
in the chemical services of the war. Thirteen of 
the laboratories in Paris were wholly concerned 
with the study of counter-aggressives alone. But 
the work of reprisals extended far beyond counter- 
oggressives. The services of the chemists were 
•I concerned with metallurgy, the production of 
alloys, the manufacture of explosives, aeronautics, 
camouflage, supply, sanitation, alimentation, 
medicaments, photographic chemicals, radio-active 
substances, and a host of minor matters, such as 
the recovery of solvents, optical glass, potash, 
platinum, etc. France, like this country, had 
gradually allowed Germany to obtain control of 
the manufacture of many articles as essential in 
war as in peace. Their production by the Allies 
had to be suddenly improvised. In some cases 
little or nothing was known concerning the details 
of their manufacture, and study and experiment 
were needed before their preparation on the laige 
scale could be attempted. 

But when the German onslaught had spent itself 
at the Marne France gained a breathing time, 
and she rapidly made up her leeway. Her suc- 
cess will permanently bMefit her industry. She 
has consolidated the manufacture of certain 
articles for which, like us, she was formerly wholly 
dependent on Germany, and is now in a position 
tb export them — a consummation which she owes. 
In great measure, to the patriotism and aelf- 
sacrifice of her chemists. 

Prof. Moureu has conferred a benefit on bis 
country by the compilation of this admirable work. 
The lessons it conveys are of profound importance 
to the national well-being. So far we have had 
nothing exactly like it in this country. But 
England has a no less thrilling story to tell. And 
it should be told quickly, lest we forget. Prof. 
Moureu 's book affords an example of how to 
tcU it T. E. TaoKPi. 
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Sp<»t Md Admiaiatration In Central AfrfeiU 

Tha Backbon$ of Africa: A Record of Travel 
during the Great War, xoUh Some Suggeettonp 
for Administrative Reform. By Sir Alfred 
^arpe. Pp. 332. (London: H. F. and G. 
Witherby, 1921.) i6s. net. 

S IR ALFRED SHARPE first entered East 
Africa for the purpose of big-game shooting 
in about 1886. He was on long leave just then 
from a magistracy in Fiji. In 1887 he joined 
Lugard at the north end of Lake Nyasa, Lugard 
being engaged in a desperate fight with the Arab 
slave-traders established to the north-west of the 
Nyasa lake. In 1888 Sharpe was wounded in this- 
bitter struggle, and in 1889 he returned and 
became a British Vice-Consul in that region. In 
1891 he was made a Consul under the present 
writer’s Commissionership, and served with him 
in what was then called “ British Central Africa 
until Johnston’s transference to Tunis in 1897. 
Afterwards Sharpe became Governor of Nyasa- 
land, and remain^ in that position until his retire- 
ment after the Coronation of King George 'n 
1911. He was given a prominent part in the 
Coronation procession. 

In 1912, unable to abate his interest in Africa, 
Sir Alfred Sharpe returned there as a private 
traveller and an adviser of highly placed trading 
companies. In this capacity, and still more as just 
one athirst for the solving of African secrets ia 
fauna, flora, geography, and ethnology, be pene- 
trated and repenetrated the eastern half of Africa 
from the southernmost parts of Portuguese East 
Africa to the Sudan and Egypt in the years 
between 1913 and 1917. He had hoped to serve 
strenuously in our wars with Germany during much 
of that period, but just because he so singulatly 
knew East Africa, South-east Africa, Uganda, ami 
Tanganyika, any British commissbn was with- 
held from him by Lord Kitchener; and his war 
service, for which he was recently rewarded, 
was with the Belgian armies. Since 1918 he has- 
been making a special study of Liberia and con- 
tiguous regions in West Africa. 

The book here reviewed is of great interest 
because it ia so truthfuL Sir Alfred Sharpe has 
no object to serve other than that of telling the 
truth about Africa, whether it suits one’s theories 
or not. Whilst the material of the present work, 
was being put together he was already lecturing 
to the Royal Gei^^raphical Society on Liberia, ib 
the most forested part of West Africa. 

For the naturalist, the best parts of the book 
under review are the statements about dqiJundM. 
(Sir Alfred, tbou|^ never an offender agaimith^ 
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game regulatioas, has discriminatingly shot 
ekpbants in Central, South-east, North Central, 
and West Africa), about a sub-fossil relic of the 
email forest elephants of West Central Africa, the 
tsetse-flies, the giant gorilla in the Lake Kivu 
region, and the vast herds of cattle to be found 
in Ruanda, a region which since the Great War 
has been handed over to Belgium to administer. 
The author thinks that the cattle in Ruanda — of 
an exaggerated straight-backed Indian type, with 
immense horns — must amount to two and a half 
millions. They die away (I might add) when 
brought down from the upland region to the 
countries of the tsetse-fly at lower levels. Unfor- 
tunately, the Watusi of Ruanda, once the 
“great “ people of all that region and under other 
names of the lands between Tanganyika, Vic- 
toria and Albert Nyanzas, have become deplorably 
idle and wanton, and circumstances will oblige 
them to pull themselves together and reform. 

H. H. Johnston. 


Our Bookshelf. 

The Modern Teacher: Essays on Educational 

Aims and Methods. Edited by A. Watson Bam. 

With an Introduction by Sir W. Henry Hadow. 

Pp. XV + 373. (London: Methuen and Co.» 

Ltd., 19SX.) lor. 6d. net 
This attractive volume contains ten essays, by 
writers of undoubted authority, on the chief suIh 
jects of school curricula, including civics, but 
excluding art and music. As each author has 
written independently of the others, there is a 
refreshing mversity in the modes of treatment. 
These vaiy from what is almost an apology by 
Mr. Geotge Smith for the teaching of classics to 
Mr. A. W. Lucy’s confident assurance, which 
allows him to plunge straight into practical details, 
in the case of mamematics. Even m defining the 
chief aims of education the essayists give conflict- 
ing opinions — ^which is all to the g(^, for it is 
when we think alike that we have ceased to think 
at aU. In the section on science, for example, 
Mr. F. W. Sanderson reaffirms that it is the 
duty of education to “ teach the average man the 
glory of his daily work and trade.” The con- 
iqilcuous success which has attended Mr. Sander- 
son’s work at Oundle School makes his contribu- 
tion to the volume a welcome one; the more so 
since, besides stating his ideals, he has indicated 
the lines along whkai th^ may be approached in 
practice. 

The teacher who reads this book will not fail to 
find useful suggestions scattered about the more 
familiar paths of his knowledge ; but probably its 
t^ief value for him will lie in the restoration of a 
trui perspective, an appreciatioh* of the com- 
^n^ttry nature of the i^rtous branches of 
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The Yearbook of the Universities of the Empire. 
19a 1. Edited by VV. H. Dawson. (I’ubhshed 
for the Universities Bureau of the British 
Empire.) Pp. xiv + 571. (London: G. Bell 
and Sons, Ltd., 1931 ) 155. net. 

Wb are glad to be able to extend a wcUume to 
the fifth ^ition of this useful volume. The plan 
adopted in the fourth edition of arranging the 
universities in groups — England, Wales, Scot- 
land, Ireland, Canada, Australia, and so on — has 
been adhered to, and a brief introiductory note pre- 
cedes each group. A feature of the new edition 
IS the numerous appendices, into which a vast 
amount of useful information has been incor- 
porated. Short accounts are given of the insti- 
tutes of accountants, architects, auctioneers, engi- 
neers, pharmaceutical chemists, and chartered 
secretaries, and of numerous other societies such 
as the Institute of Chemistry, the various colleges 
of physicians and surgeons of the United King- 
dom, together with the regulations as to admis- 
sion to these bodies. Particulars are also 
included of the matriculation examinations by 
joint boards and of inter-university scholarships, 
fellowships, etc. In Appendix xviii an account 
IS given of the conditions under which under* 
graduates and research students are admitted 
to foreign universities The facilities for 
foreign students in most of the principal 
universities in America and in Europe, with 
the exception of the German and Austrian 
universities, arc included in this section. The 
records are necessarily brief, but the information 
brought together is not readily available in anv 
other single volume, and it makes the book 
invaluable as a work of reference. 

Laboratory Manual of Organic Chemistry. By 
Dr. H. L. Fisher. Pp x + 331. (New York; 
John Wiley and Sons, Inc. ; I^ndon : Chapman 
and Hall, Ltd., 19x0.) 121. 6d. net. 

Full experimental details and numerous practical 
hints which should be found very helpful form an 
unusual feature of manuals of practical organic 
chemistry. The theory of the preparations it not 
given, even in outline, but references to other text- 
books are provided. This method does not seem 
likely to be so successful as that in which a brief 
but clear account of the reaction is given before 
the experiment is described. The section on 
organic analysis, which takes up 93 pages, is out 
of proportion, and far too detailed for a book of 
this kind. 

Annual Reports on the Progress of Chemistry for 
1930. Issued by the Chemical Society. Voi. 
xvii. Pp. X -1-364. (London: Gurney and 

Jackson, 1931.) ys 6d. net. 

The annual reports of the Chemical Society are 
valued as accurate and concise summaries of the 
main lines of advance in aO branches of the pure 
science made duriiv the year. The present 
voj|ume maintains me high standard associated 
with previous Issues. 
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Letter* to the Editor. 

CTA« Editor dott not hold Mmici/ resfonstbl* for 
Opinions txfrtsstd by kit eorretpondtnU. Ntttktr 
can he undertakt to return, or to correspond with 
the wfitert of, rejected manuscripU intended for 
this or any other part of Natuss. No noUee it 
taken of anonymous communications.] 

TIM OwMlHiitiM at HUkat. 

My latest experiment! have enabled me to obtain 
tiw tnus ipectnim of the element nickel by using 
tho rapour of nickel carbonyl mixed with carbon 
dioxide The ordinary discharge tube was employed 
to pi^uce the positive rays, ai^ difficulties of main* 
taimng a steady disdiarge were overcome to some 
demes by the use of comparatively high prebsure and 
a neavy current The rays were analysed in the 
usual way bv means of the mass spectrograph. 

The spectrum consists of two lims, the stronger at 
^ and the weaker at 6o. They are most conveniently 
ptaoed between the mercury groups of the third and 
fourth order, with which tney can be compared with 
on accuiacy of i/ioth per cent. The results were 
also checkM by comparison with the CO, line 44. 
and appear to be integral within the above error. 
Nickel therefore consists of at least two isotopes. 
The intensities of the lines are about In the ratio 
3 1 I, and this agrees with the accepted atomic weight 
F. W. AstON. 

Casendish Laboratory, Cambridge, June 10. 


A Novel MagMte*Optieal Iffoot. 

Early in Apnl last, while my son, Malcolm 
Thomson, was opciating, in a building of the River 
Works plant of the General Electric Co., a resistance 
weldet for closing the sedms of steel Langmuii mcr- 
corv vacuum pumps, in whirfi work the current ie 
applied and cut off at about one-half second intervals, 
tlwe was noticed bv one of the working force, Mr 
Davis, who happened to be favourably located, a 
peculiar Intermittent illumination of the space near 
the welder as the current went on and off. My son 
at once placed himself In a similar position and saw 
the novel elTert, and noted a number of conditions 
accompanying it, pci haps the most important being 
that a single-turn loop from the welding transformer 
to tke work and back was carrying about 7000 
amperes, and that the luminous effect was spread In 
the space In which would be located the magnetic field 
from this loop; that the sunlight was entering the 
building through high windows and shining across 
the space in which the field was produced at Intervals; 
that the effect was most conspicuous when one looked 
towards the shadows and across the sunbeams, and 
also across the magnetic field 

. This would be expressed by saying that the best 
effect was observed when the line of rision was dowm- 
kard at an angle intersecting the entering sunbeams, 
and into the shadows under the beam furnished for- 
tunately bv a partition a few feet high, over which 
the sunlight came The magnetic field, neglecting the 
eufv'ature of the lines, was, generafiy speaking, at 
right angles to the line of sight and to the direction 
of the sunlight My son also noticed that the effrrt 
of hicreased lomlnositv was coincident srith the 
putting on of the current, and disappeared at once on 
catting off the field. It was thus dear that It de- 
pMifltd on the estabitshment of the magnetic field. 
Hie nforted these facts to me, and thsy were oou- 
d^gauti by tne Other observers were soon enlisted, 
rgMd on several favourable sunnv davs all the above 
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obacrvatioiu were confirmed by them, Phtther, my 
son had not been able to sec any effect when looking 
across the sunbeam from the opposite side. This 
means that, with the sunbeams streaming in from 
the south, the effect was observed looking southward 
and downward, the windows admitting the light beiitH 
to the south. Looking from the south across the 
beam jfave no result, though It was inot pouSbIe to 
look directly across the beam on a sfont upward into 
My dark shadows and at the same time have the 
line of vision cross the magnetic field 

It is Interesting to note at this point that the 
luminoeity filled the whole space, and extenM as 
far awav as four feet or more from the magnetic loop, 
and that k was not especially noted as more intense 
I near the loop than at a distance therefrom of, say, 
two feet or more 

Mr. Malcolm Thomson had further observed that 
bv cutting out the loop from the seoondsay terminals 
fclamps) of the welding transformer, and simply Join- 
Ing those terminals by an iron bar, ns is done in re- 
sistance welding, the luminous effect in the neighbour- 
hood of the transformer was sHII visible, but was 
much more feeble than when the heavy loop was used. 
It occurred to me to examine the light bv a large 
Nicoi’s prism. It was found that there wras a distinct 
polarisation of the light from the siiace. This means 
that when the magnetic field was on the sunlight 
wras scattered in the direction of the observer fiw 
the space occupied by the sunlight beam and the mag- 
netic field, and that such scattered or deflected li^t 
was pt^arised 

It occurred to me, as a possible factor in the case, 
that as the building was used in part to carry on 
aic welding by iron arcs there might be sumnded in 
the air of the building iron particles or finely divided 
oxides or compounds of iron which in some way were 
oriented by the magnetic field, resulfin" in the scat- 
tered light noted This was confirmed In part by 
making the test observations when the large doors 
of the building had been open for some hours TThe 
effect was present, though difficult to detect This 
led to the suggestion to bring nn irnn nre Into opera- 
tion near the space in which the luminous effect had 
been seen This was done, and with nn enhancement 
of the effect 

At this stage the further observations were carried 
on in the Thomson Laboratory at Lvnn, Mass., with 
the aid of the laboratory staff (A. L. Ellis, H. L. 
Watson, Dr. Hollnagel, and others). 

Two sets of test apparatus were prepared at my 
suggestion. One large welding transformer was 
mounted in a special room, Into which the sunbeams 
could be received In the afternoon as tiie srindosrs 
faced south bv west. The secondary terminals were 
jcMed by a large loop of heavy copper cable 
(about 13 sq. cm tecHon) of a loop diameter of 
06 m The loop consisted of two turns. The 
plane of the loop was vertical and was nearly nmth 
and south, or in a plane paraTlef to the tUrection of the 
entering sunbeams, so tifiot the magnetic field sronM 
be in the main horizontal and transvenw to the tight 
of the sun entering dowrnwand as before. An iron arc 
was arranged to be operated so that the smoke from 
It would rise from below and enter the field of the 
loop, and bv changing the relative position of the 
arc the smdee column, widening as It rose, coaid 
be made to bathe (he turns of tiie c^, cross its axis, 
or, at a ffistanee aarav. merely enter the field. As tire 
experime nt s thus far had alwovs involved conoectioa 
to the shop plant, with fio-cyde alternating current, a 
dteck ofmaratus was set up, consisting m a dtoniM 
battery (of « type sudt as is used in automMlIe 
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Mirting) aiTiuiged on a stand. In circuit with it, and 
under oontrot of a switch, was a coil of about oa in. 
diameter, and niving a field due to about 3500 ampere 
turns when the switch was dosed. This second 
apparatus could be moved about, and was entirely in- 
d^iendent of supply drcuits or static disturbances 
w’hicfa might be present in them. 

The first tests were made with the transformei loop 
(representing a field of ao,ooo ampere turns), and wen 
very striking. The rising smoke from the small iron 
arc, only moderatelv visible m the sunbeam, became 
deddedly luminous when the field was put on. Each 
closure of the current switch to the primary of the 
transformer was instantiv followed bv the brilliant 
smoke effect, and the effect instantiv disappeared on 
the opening. A black background had been provided 
in front of which the smoke rose. After the arc had 
bean running a few minutes only it was seen that the 
air of the room was carrsing sufiinent of the smoke 
partides to give the effect anvwlwre in the spare 
covered 1^ the magnetic field and tlie sunbi ams. evf n 
li number of feet awav from the coil In this cas* 
(he appearance was as if in the air theie were diffused 
iKxne substance or material which became visible onh 
in the comWned sunlight and magnetic field Thit 
In this case the luminous effect is not greater near 
the roil loop than some feet awav indicates th.it 
orientation, or whatever causes the effect, is complett 
even in a rather weak field Thorough ventilation of 
the room bv opening windows causM the effect to 
fade out gradual)v bv removal of the active p.)rttclos 

The experiments with direct-current coil and batterv 
conclusivelv showed that the effect was present with 
it as with alternating current, and incidentally estab- 
lished the fact that the effect on the particles is inde- 
pendent of the direction of magnetisation It is 
doubtful if high-frequenca tests would allow us to 
discover whether the establishment of the effect re- 
quires rime Probablv not Observations made 
through the axis of the lo^ of two turns show a 
minimum of effect, from which it mav be inferred that 
it is not present if the viewing Is cxactiv along the 
field-line direction 

Polarisation — Having obt.dned, ns described in tlie 
foregoing, a contiollabfe and relntlvelv brilliant sourrt 
of the luminosity, tests with the Nicol’s prism wert 
resumed. It was soon noted that the polarisation w.as 
decided as controlled bv the magnetic field More 
over, the very curious fact was discoveied bv me. ih.ct 
the fumes from the iron arc were composite so far 
as analvsis by the polarising prism was concerned 
The bluish-coloured smoke arising gave but little 
effect, but there was with it a vellowish-grev fume, 
which was highlv luminous in one position of viewing 

S r the prism, and invisible when the orism was at 
ght angles to that position This Indicates <pm- 
pllste polarisation when the field is on for the light 
diffused from the particles in the yeilowish-grey fumes 
This is an extraordinarv effect for which no explana- 
tkm suggests itself, for the field lines are not 
straight, but wrap themselves around the cod or loop 
in curved directions, and the effect is apparently com. 
plete even with the fumes rising in the space wheie 
the lines are stronglv curved 
It remains to use a vertical beam of light and make 
tests from opposite directions across the field, also to 
use artU^I light instead of sunlight. It would seem 
poesible to design a small demonstration apparatus 
oottsisting of a coil to be put on a batterv or lighting 
dreult, A.C. or D.C., a small iron arc between two 
sdrui, a box v^th ^rkened Hitprlor tp be filled with 
(hmes, Unviiuv two tides of glass,* one for the admi- 
«ion of the tight beam and the other a window 
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right angles for observation. Two coils placed nut* 
side the box spate and opposite each other, or capable 
of application in different relations, would have 
advantages. Eye shields to cut out extraneous 
light and a tortuous chimney conveying the 
smoke, but cuttuig off the light from the koo 
arc, are desirable additions to the equipment, a* alio 
an analysei as part of the apparatus for the polarisa- 
tion effect. 

The Aftcrotic^e.— Attempts have been made to catdb 
the particlae in the smoke from (he arc upon a 
slide for miirosLOpic examination as to their Tbfn) 
under high powers That they are exceedingly fine lb 
evident horn their remaining in suspension so long 
in the air and diffusing themselves rapidly throujU 
the air. That an exropdingly small *• amount ot 
material suffices for making the whole air of a large 
room capable of showing the effect is evident also. 
Ihe sunbeam mav enter tlic room, and its course is 
not disclosed by them unless the magnetic field exists. 
It seems natural to supoosi- th.it the particles consist 
of some form of iron or iron oxide, hut without proof 
this cannot be fully decided Other particles mi^t 
exist, giving such an effect, but it must be confessed 
this does not seem probable Other fumes and smoke 
from ares so far havp given no results .The smoke 
from a nickel arc does not give the effect. Whether 
a cobalt aic will yield fumfs behaving like iron 
smoke is not vet known. 

The fumes and smoke of an iron an were caught 
on .1 elenn microscope slide until a patch of sediment 
of a slightly vellowish-brown tint, but very pale, was 
deposit^ Under moderate powers very little of any 
definiteness is shown, but under the high power of an 
oil-immei Sion lens of about li mm. focal length 
(here Is disclosed a curious structure of particto 
soeminglv between 00002 and 00001 njm diameter, 
which particles arc frequently strung together, 4, 5, 
6, or moie, in a line, giving the effect of a short ^ece 
of chain made of small roundish particles, slightly 
spaced apart, or of n short soilion of a string of 
beads (round beads) not tombing one another Many 
of these structures appc ir to b< sfr ught, and some 
are curved Evidently m a magnetic field these 
chains of particles, presumablv of oxide of iron and 
magnetic would line up and reflect or diffuse li^t 
of the sun stnking them. If the direction of visiw 
was such as to fnvoui polarisation of the rays in a 
direction nearly at right angles to the incidence of the 
solar beam the polnriscope effect would bo accounted 
for mtasurably. Apart from polaris ition, the lining 
up of the rhoins would also account for the extra 
of tlie smoke undir the ronditions of the 
exoeriment 

It would seem from the foregoing that a consider- 
able length of rolumn of smoke frtsn the iron arc, 
subjected transversely to a magnetic field, might be 
expected to act as a meam, of obtaining pc^risad 
light in the direction of the beam itself. This assumes 
that there will he a considerable scattering of Ught 
polarised as above described in a direction sidewise, 
leaving the light which passes through polarised In a 
plane at right angles The apoaratus might be txwn- 
pared in its action to a Niioi’s prism, transmitting 
rays in one plane and throwing out laterallv those 
in the other This suggestion will be tested as soon 
as proper arrangements can be made. 

’ne polarised light which is sent out from the 
smoke particles in a dirertion transverse to the sun- 
fi0it beams, when the magnetic field is put on, is 
in the same plane as that reflected from a sheet of 
glass at the polarising angle receiving the same beam. 
This fact is In accordance with what might be ex- 
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PMtad if tfw ihoft wcdoat of chain or beaded par 
tklea were onented or lined up by the magnetic fidd 
the traneveree wave* of light vibrating In a plane 
iatenectlng the lengdi of the chaina would not be de 
fleeted on account of the extremely small diameter of 
the parddM composing them but waves vibrating in 
the Mne of the length of the chams would be reflected 
to tne side and this would account for their plane of 
pdarlsatlon being what it s Sudi waves would 
oehave as if redwted from short rods m line with the 
plane of vibration while the extremely small diameter 
of the rods would not sufficiently intercept the light 
vibrating in a plane transverse to their length 
The contmuation of the investigation with artificial 
light and odier varied conditions is anticipated 

Buru Thomson 

Thomson Laboratoiw of Ceneral Electnc Co 
Lynn Mass Mav 33 


OeoMetrleel laenertsm in Monoinoloeidar Flm 

1 m the course of Investigations on these films by a 
method differing only In details from ffiat described 
by Langmuir (Joum Amer Chem Soc 1917 
p 1868) 1 have found striking differences between 
the properties of films formed from the cis and 
trans ^ forms of senne fatty acids oonts^ing an 
etl^rlenlc linkage which indicate that of the two pairs 
of acids oleic and elaidlc erucic and brassidic oleic 
and crude are the as forms and elaidic and 

br ssei d ic the trans The results appear to be con 

sistent with Langmuir s conception of the structure 
of the films and this stereochemical configuration 
is that usually regarded ab correct from diemical 
oonsideratlona 

Aceording to the theory the filns are one molecule 
to thickness With saturated aads such as palmitic 
me mdecules are attracted to the water by the 
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carboxyl groups and are arranged as in Pig i, I Un 
saturated acids are also attracted by ffieur ethylenic 
linkages and when as m the aads mentioned these 
are approximately m the middle of the chains the 
mdecuies in the film will take up die position m 
Fig I II or III The attraction of die double bond 
for water is less powerful than that of the caxtxayl 
^ when a lateral compression is applied to the 
film the area per molecule will dimm^ by seme 
or all of the molecules straightenmg out to the 
pOdbon I 

Figi I shows that a difference is to be expected 
tetMta the os * and trans isomers The do^le * 
VOM to die OS •’ form can approach aa closefy as 
dWred to the wsder but to the trans form tbs 
aatoaatsd portun 0/ tht chatn ABC mu$t bt fortti to 
Om Mfsr fettles Although it is known 
from atoraoc hemi cal considerations that a hyitoicaitQn 
chain Is flsxlble yet its radius of curvature cannot be 
roAioed MmP (hat of a nng of five carbon atoms 
wldtoutoMp^tertag resistance there unU therefore 
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probebly be a oonstderably greater reilslanoe to die 
approach of the double bond to the water in the case 
of the trans form than in die ca«e of die ds 

The results obtained point clearly I dunk to a 
greater tendenw to occupy the larger area widt oleic 
then with elaidic aad and a larger with crude dudl 
with brassidic acid Oleic acid when first put on 
distilled water and a compression of about 1 4 dynes 
per cm applied to the film occupies about 40x10*^** 
sq cm per molecule the area decreases steadily widi 
time however Eladio aad occupies about 30 units 
of area at the earliest moment when readings can be 
taken and the area dunmiihes rapidly to about 
33 units when the fibn behaves like one of palmitK 
aod 

In the 33<carbon senes there appears to be a smaller 
tendenqr than in the 18-carbon senes for the double 
bond to approach the water Erude aad gives films 
rather similar to elaidic aad but brassidic aad 
occupies the greater area for so sho^ a time that the 
curves of compression of the films are not very 
different from those of a saturated acid such as 
palmitic 

It IS hoped to amplify these experiments and publish 
full details later N K Adam 

Trinity College Cambridge May a8 


Lord Kxlvin m a paper On the Forces Experl 
enced ^ Solids Immersed in a Moving Liqmd ' 
(Proc Roy Soc Edm 1870) compared two tubes 
with liquid flowing through each with two hard steel 
magnets and stated that the forces ore oppos te u 
the two cases unlike poles attracting and 1 ke poles 
repellmg in the magnetic system while to the hydro 
kinetic there is attraction between like 
ends and repulsion between unlike \ 

That two sources of like sign attract 1 
ind two of unlike sign repel as hero 
staled IS generally aerated An Sak ^ 

examination however of the case of a JafL ^ 

source and an equal sink appears to / |¥\ 
contradict thu Wher source and smk f III ' 
eotnade the fluid medium is at rest 11 
but when they are separated it is in 
mobon and possesses kmetic energy ML 
Work therefore must be done to effect iV D 
the separabon This suggests that the || i| 
fare between source an^ink is one of 
attraction That this » actually the 
case IS shown by the following expert 
ment 

Two glass tubes A and B (Fig i) L——— 
are connected by short lengths of . 

rubber tubing to short tubes which 
pw about I cm apart through a cork m tbe neck of 
a Winchester bottle full of water The tube A is con 
neeSed to a water supply and its open end constitutes 
an experimental source The end ot the bibe B is an 
^al «nk The sou ce and sink attract smartly and 
me ends of the tubes remain m contact so long as the 
water flows A F DunoN 

The R(wal School of Mines South 
Kensington May 35 

Htrax^ the potential difference ^SjJSdrJto ora. 

considsfjto vai7 M|y with the pras. 
sure of the gu In toe course fipwever of aptm 
experunents with an 3 ^ay bulb (where the prasabra 
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could be nguleted by a Gaede pump and measured 
by a McLebd tfau^) a continuous discharge was j 
maintained for dbout eight hours on several consecu 
tive darSt and I have observed a gradual hardening in 
spite of the maintenance of a comparatively hi^ pres 
sure Further experiments carried out in this direction 
have revealed a remarkable effect which takes place 
in an X ray bulb or more generally in any vacuum 
tube after a sufficiently long and contmuous cun'- an 
effect sunilar to the pmansation of an electrolytic cell 
ihis is that after the disdinrge has been kept running 
for a sufficiently long time through a tube (inside 
which the pressure is kept nearly constant) a time 
arrives when the current flowing through the tube 
begins to decrease and finally ceases altogether To 
continue the discharge it is then necessary to 
increase eidier the potential diffetmce applied to thi 
electrodes or ffie pressure inside the tube Bv 
repeating this operation several times I could uKi 
mately reach a stage where a potential difference of 
more than 50 000 volts was not sufficient to produce s 
dischai^e in the bulb although the pressure w-is is 
high 18 0060 mm whereas under ordinary conditions 
in the same bulb a much s nailer potential difference 
was sufficient to produce a discharge under a pressure 
of the or^ of coot mm After the discharge has 
been stopped the bulb gradually returns to its normal 
condition but afterwards a comparatively short run 
IS suffictent to bring the bulb back to the state of 
polarisation 

It could be further shown that the effect is not due 
to changes in the nature of the gas in the bulb brought 
about bv the discharge \ large side tube containing two 
electrodes the shape and listance apart of which weri 
essentially the same as in the X ray bulb was fus^ 
into It When after a long run the mam bulb 
became polarised so that the highest available voltaW 
could not break down its resistance in spite of a high 
pressure of about i/ao mm a potential difference of 
laoo voIU supplied by a battery of small cells when 
put across the side tube was found to produce a normal 
discharge 

rxpenments which will be described elsewhere give 
some evidence ui support of the view that this »*ff«t 
IS due to the destruction by the discharge of the 
gaseous layer on the surface of the electrodes 

ft seems probable that the hardening of an X rav 
bulb with usage is due not only to the disappearance 
of the gas m the bulb but also to the phenomenon 
described in this letter Rathfb 

The Physical laboratory Victona Umversitv 
Manchester June i 


bration of the apparatus In man) of our observa- 
tions the apparatus is adjusted to give i^o divisions 
on the galvanometer sole for a displacement of the 
upper plate through i/iooo cm but it can be made 
many times more or less sensitive simply by altering 
the galvanometer shunt 

To the recording (upper) plate is rigidly attached a 
short wooden arii against which the plant member 
presses lightly It is found thit a weight of i/io 
gram placed on this causes a galvanometer denec* 
tion of 100 divisions This indicates the order of 
magnitude of the stiess on the plant under trfiservB- 
ti n D iring experiments on roots the root tip presses 



f — B oad bus 00 h nt (four dsy oldX 


I the plate down \ ards in othei eases tlic movement is 
upwards 

As an example of one type of record obtamed the 
accompanying curve is appended It represents the 
(downward) growth of the root shoot of a broad- 
bean which had been planted some four days before 
and had just been removed fro n the ground A con- 
siderable tune had been allowed to elapse after plac- 
ing the plant in position before observations were 
commenced 

I have to thank two bot ni il students Mum 
I Cannon and Mr Sounders for the part they ate 
I taking in the work John J Dowuno 

, Derartment of Physics I niversity College 
Dublin 


Obswimtisiit of PMii t-gewth witit tks Reeorthng 

UKrssilii'OHMt^r 

At the meeting of the Royal Dublin Society on 
January as last, as reported m Naturb for Februanr 
ax p 850, I described a form of ultramicrometer in 
svmch minute sitovement of one plate of a parallel 
plate condenser, foxing part of a thermionic valve 
dreuit is recorded by a galvanometer 
We are now applying this apparatus to the study of 
plant growth, and as some of the j«hminary ob 
ssrva&ns show very clearly the pulsation o f grow m 
described by Sir J C Bose it may be of uiterest to 
give a short account of these resufu 
In tmlyuig method to thu problem the upper 
oUte oTSa Sndenaer is a thin alummium dlac shout 
8 cm m diameter. sun»rted hy a long flat strip of 
sonotf dad, so as to be situated about x/io mm 
Hie lower fixed Qioriaontiil^ {date Ttw latter 


pUte may be given small verSed movements ^ 
SSaSfp at a adcrohMder screw for adjmtniant or calf 
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Oup and Ring Marfclnp 

Rxfbrrinc to the note anent the above which 
appoired in Natxrb of June 9 p 468 may I men- 
tion that these peculiar surface features can fre- 
quently be seen upon old mortar stucco atill 
calcareous sandstones and that they are due to mole- 
cular re arrangement of the calcium carbonate, and 
not to any irtistic efforts on the part of prehistoric 
man as is frequently supposed? 

At the Rc^al Society In 1896 I exhibited photo- 
graphs of some remarkable examples of cup and 
nng markings which had developed on the stucco 
of one of the houses m Wamor Square St Leonards- 
on Sea Similar patterns may somatunes be seen 
on old American doth ” which has been subjected to 
tension and also on old oil pointmgs In these cases 
the gradual shrinkage of the canvas backuig has pro. 
duced die effect by causing lines of fracture m die 
more bomogeneous layers m paint 

June II C CARus-WnaoN 
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S<mie War DeveU^menta of Bxploohrot* 
Bj Snt Robert Robsrtbciw, K B E , F R S 


I T IS not proposed to describe the great 
factories that arose during the war for 
the manufacture of ex{dosives but to indicate 
by one or two examples some of the conditions 
which led to developments 

Production 

iTbe enormous weekly production was reached 
oi 1500 tons (d trinitrotoluene 300 tons of picnc 
acidi 3000 tons of ammonium nitrate and sooo 
tons cordite To produce these were required 
such weekly quantities as the following 6600 
tons of pyntes or 3700 tons of sulphur 8300 tons 
of Chile saltpetre, yao tons of toluene (from 
600,000 tons of 163 tons of phenol (which 
would have required t 000 000 tons of coal if syn 
thetic production hid not been established) 700 
tons of ammonia (from 350 000 tons of coal) 374 
tons of glycerine (from 3700 tons of fat) 700 tons 
of cotton cellulose (from 1060 tons of wastes) and 
1300 tons of alcohol and ether (from 4300 tons of 
gram) 

These numbers indicate not only the magn tude 
of the production but also the interdependence of 
a luge number of mdustnal chemical activities 
an4, although many of the products were derived 
from our own coal it brings home the dependence 
of the country on overseas transport of many of 
the essential substances such as pyrites sulphur 
Chde mtrate snd cotton 


Firing and Obtonation of a Shbll 
Ths PropeUont — ^Ihe processes for the manu 
faeture of cordite and of its ingredients had been 
the subject of study and considerable advances 
had been made so thst it might fairly be claimed 
tiiat this country led the way in the technique and 
safety precautions involved in the manufacture of 
propellrats The exisUng factories were also c ip 
able of extension until the demand brc-ime so 
great that additional ones had to be erected 
At first the propellant used was cordite M D 
composed of nitroglycerine guncotton and 
mineral jelly, m whi» acetone was used to gela 
tmise the guncotton A nitrocellulose powder 
obtained from America was also used The 
demand for propellant to be made in this country 
ultimately reached 1500 tons a week and this 
eyen with on efficient system of acetone recovery 
wmild have invtdved an expenditure of that sol 
vent of above 400 tons a week On account of the 
shiMtage of supply of this solvent a new propel- 
lant for the Land Service was mtroduced — cordite 
R D B — m which ether alcohol was substituted 
tor acetone as a solvent a change necessitating 
the chmee of a nitrocellulose of a lower degree 
of tjflptlon than guncotton and alterabons in the 
propStl^cpB of the other ngredients Fw the 
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new pr^idlant the conditions were laid down and 
met thM It should have the same beat energy, 
that It should give the same ballistics as cordite 
M D , in order to avoid alteration in calculating 
ranges from data obtained with the older pro 
pellant, and that it should be capaUe of being 
manufactured by the machinery avi^ble and with 
the technique of manufacture known in the 
country 

The mam changes introduced were in the manu 
faeture of the nitrocellulose and m the supply of 
the solvent As ether alcohol is a less powerful 
solvent than acetone even for the speoal nitro 
cellulose employed a strict definition of the nitro 
cellulose was necessary and the necessity to pro 
vide this in su table form led to much investign 
tive work on the nature of the cellulose, with the 
result that its manufacture was brought under t 
system of strict chemical control This control had 
among its objects the elimination of 1 gneous im 
punt es and the standardisation of the viscosity 
of the cellulose since f its viscos ty were uniform 
and low it was found that the gelatinisation of 
the nitrocellulose when incorporated with the 
nitroglycerine and mineral jelly was greatly facili 
tated and the production of uniform cords 
assisted L gneous matter in the cellulose was 
rendered vis ble by a process in which the woody 
matter was selectively dyed and the viscosity 
of the r llulose wav measured by the rate of faU 
of a steel sphere falling through a volution of 
cellulose 

The sipply of alcohol was obtained entirelv 
from the distilleries of this country and a lar^e 
plant for converting a port on of it into ether was 
erected at Gretna Nearly 1000 tons of alcohtd 
or the equivalent of about 00 000 gallons of 
proof spirit were required fer the pn^uction of 
the isoo tons of R D B cordite a week and this 
requirement it was which led to the restricted 
sale and increased cost of whiskv 

The Hich Fxpiosive Shell 

Pror to the war the Land Service used for 
the most part shrapnel shell designed to project a 
shower of lead bullets, efiBcaaous against far 
sonnel but of httle value in attacking fortified 
positions for which high explosive shell are 
required 

Shrapnel was very largely used by the Land 
Service throughout the war but the earlier 
t^ie of high explosive shell ffiled with Ivddite 
(picnc add) and brought to explosion by the ig- 
nition of a fiercely burning mixture was aban 
doned for one In which true detonation was 
secured with certamty The latest type of high 
explosive sbefi was exemplified by a 4 $ in 
bowiteer shell fitted with a waae fuse (Fig i\ 

Tha Flies —A graze fuse is a mechanism wnkh 
gives nse to a Bash when dbell grases Ao 
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MwaumI It mnst be capable of beuig handled ! 
witboot finog, and muat not act when 
the oooaiderable forces involved in firuy it from 
Affun are impressed upon it and upon all its parts 
The augnitude of these forces is illustrated tbe 
fdct that a fuse wets^hing a| lb when fired from 
an eighteen pounder ^n weighs about ii tons — 
the stretfs corresponding to 15000 times the 
acceleration due to gravity ^ese forces are 
taken advantage of to render the fuze live — 
that is, to put It into a condition when it wiU act 
on die slightest provocation 

In the mtenor of the fuze is a brass cylinder 
with an axud hole on the top of which is placed 
a ci^isule containing a higUy sensitive flash com 
position To prevent this cylinder from moving 
forward ui handhng, a bolt lies athwart its top 
edge, and this bolt is retained in this position by 
a aniall pm placed vertically at the back of the 
bolt and having its base pressed upward by a 
spring working m a vertical cylmdncal cavity 
On firing, tms pm, weighing 1 3 grams is 
acted on by a force equivident to 20 kg 
overcomes ^e resistance of its spring and 
recedes into its cavity The force due to the 
shell s rotation causes the bolt to fly outwards 
thus freeing the brass cyhnder, which 
now 18 prevented from moving forward 
on to a needle only by the interposition 
of a light spring The fuze is now 
live ' and on the slightest check being 
given to the forward movement of the 
shell as, for example by grazing on 
MOtt earth the cylinder moves forward by 
Its own inertia on to the needle which 
pncks the capsule causing a let of flame 
to piss down the centre of the fuze 
The object of all this medwmsm is to 
supply at the proper time a flash for operating 
the next member the game where it gives rise 
to a detonation 

Ths CnstiM — ^This 18 a tube (from French game 
a sheath) with steel walls of quarter inch annulus 
In Its upper portion is a pellet of gunpowder 
which 18 ignit^ by the flash from the fuze and 
sends a larger flash on to an open capsule contain 
ing fulmmate of mercury situated over pellets of 
tetryt The fulminate detonates and m turn 
causes the tetryl to detonate and to dehver from 
the bottom end Of the game a very intense blow 
k) a senes of explosive mtermedianes which com 
nmtucate the detonation to the mam bursting 
^uuge 

InUrmtdtamt —The first of these is a bag of 
TNT crystals situated m a thin steel con 
tnmer tube udueh encloses it and the game This 
T N T , on detonation brings to detonation an 
rtWlUlar fever oiTST cast round the container 
ilsd 0iit fe turn bungs about the detonation of 
Aeinaia eharge of tiie shell The train of detona* 


tipqk w% aomewbat complicated and m its 
‘ 1 many irnportant pnddipfes' had to be 

and yUHtnet —Thus the aensitive 
kxia exyionves used hadUb be de» 
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termined, since, on account of the magnttude of 
tbe acceleration imparted to all parta m the abell 
on firing it from a gun a cotumn of a sensitive 
explosive over a certain length and weight wiU 
be liable to detonate on account of the sudden 
force apphed In profiortion to their sensitive* 
ness to mechamcal shock therefore explosives 
m shell must be graduated m regard to length 
of column employed A general principle it to 
have next to toe detonator a somewhat sensitive 
explosive and to reinforce toe impulse derived 
from it by one less sensitive but still delivering 
an intense blow It is important therefore to 
have quantitative values for the sensitiveness of 
explosives to mechanical shock and some of the 
vilues thus obtained are g ven in the following 
table — 


Mercury fulm nate 
Nitroglycerine 
Dry ^ncotton 

Tetranitroaniline 
Picric acid 
Trin trotoluene 
Amatol 80/30 


r **i*,y,^ 

Pic caedvra^ 



It is important also to know the violence of toe 
various explosives used both by themselves and 
also when assembled in the vanous components, 
and It was n this connection that the pnnaple of 
the pressure bar enunciated by the late Prof 
Bertram Hopkinson in a discourse to the Royal 
Institution in January of 1913 was of the greatest 
value This depends on the experimental reso 
lution of the momentum of the blow into preMure 
and time When a charge is fired against toe 
end of a cylindncil steel bar ballisticaUy sus 
pended a wave of compression travels along toe 
bar and is reflected at the far end as a wave pf 
tension To investigate toe properties of the 
wave a short length of the end of the bar farthest 
from the end to which the blow is delivered is 
cut off and the faces are surfaced the short piece 
(known as the time piece) being caused to adhere 
dosely to toe bar usually by a film of vMeline 
The compression wave travels unchanged through 
the joint mto the time*piece, but the reflected tea 
sum cannot pass thrcwgh it Hence when toe 
ampbtude of the reacted tension wave reaching 
toe joint becomes greater than that of the on 
ccmung oompressioit wave the tune piece ts pro* 
jeeteci from toe Nitft with a momentum vidiich 
depends on the pressure exerted by the exploahit 
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tmi the tunc taken the emve to tntverae the 
length of the tune-piece This momentum is 
ttMhsuind by catching the time piece m a baQiatk: 
pcodohun, and, the veloaty of me propagation of 
the wave through steel being known, m mean 
pressure exerted during an extremdy small tune 
interval can be oakulated 

(One of the instruments for determining the 
pressure developed bv a detonator was shown, 
and a detonator fired, the mark drawn by the 
swing of the pendulum which caught the time 
fuece being shown on the screen ) 

The application of this apparatus not only 
gave unportant information as to the limiting 
quantity of fulminate necessary to bring about 
complete detonation of the tetryl and as to the 
effect of the thickness of the wall of the game, 
but It also emphasised the necessity for 
avoiding gaps in the tram of detonation on 
account of the very rapid falling off m violence 
of the blow when even a small air gap is intro 
duoed 

Matn FiUtng — It was early recognised that the 
supply of picne acid and T N T by itself would 
be quite insufficient It was at this point that the 
late Lord Moulton took steps to secure supfdies of 
essential explosives and ^eir ingredients, with 
such success that the supply of explosives m no 
long time came to be ahead of the demand But 
even when a method for the production of T N T 
had been worked out, and its supply on a fairly 
large scale was in prospect, it was apparent that 
the demand for high ex|do8ive was such that it 
could not be met by the supplies of nitro-com- 
pounds in sight 

Experiments were then made to test the capa- 
biltties of mixtures of ammomum nitrate and tri- 
nitrotoluene for shell filling and these gave much 
promise from the start They were found to 
possess the requisite degree of inertness and in 
sensitiveness to enable them to withstand set- 
back on firing from a gun, to have a high rate of 
detonatioo, and when detonated m a shw, as was 
done first in March, 1915, to give evidence of 
the required violence necessary to fragment die 
sfaeU 

The first mixture (later termed amatol 40/60, 
these being the proporbons of ammonium nitrate 
to T N T ) was capable of being poured as a 
thick porridge mto shell, and so presented few 
difficulties for large-scale production This was 
at once followed up by similar experiments with 
a still greater proportion of ammonium mtrate, 
up to that which is practically the theoretical <me 
for complete oombustimi of all the carbon of the 
trinitrotoluene to caibon dioxide, and of all the 
hydrogen in both substances to water This 
explosive, amatol 80/30, was fired in « shell 
In A{^I, 1915, and gave excellent results Its 
^n^ve prophet, as regards insensiriveness, 
nRfiSky, and tests ior power, were satisfactory, 
and if was almost fmme^tely approved as a 
vice exptarive. 
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dmqtel 80/ao— The det'clepahat pf amatol 
8o/ao vras mower Prqiaied originally on the 
laiige scale by bruupng together m finely poiw- 
derM mgredients m a muung machine, or by 
grmdin^ them under edge-runners, 8o/so amatm 
was ultimately most ret^y {Hvduoed by taku^ 
advantage of the plasticity of the heated nuxture 
due to the tnmtrotoluene meltuqp Hydraulie 
presses were used for introducmg the jpowdered mr 
ground explosive mto shell, for the i»astw 80/30, 
a worm fera was found expeditious and rapid 

In the course of the manufacture of the enor- 
mous quantities of these substances many points 
of interest and of difficulty arose, which were 
solved by the assistance of more and more saen- 
tific mvestigators 

The foUowmg tables give some dato on the 
explosive properties of the amatols in comparison 
with some other explosives — 


Heat of Detonatton ttnd Gases Evolved 


Picnc aad 

Tnmtrotoluene 

Amatol 40/60 

Amatol 80/30 

Tetryl 

Guncotton 

Nitroglycenne 


1004 

1090 

1478 


Total ■Md 



Rates of Detonatton 


Nitroglycenne 

Tetryl 

Guncotton (dry) 
Picnc acid 
Trinitrotoluene 
Amatol 40/60 
Amatol 80/30 


(Liquid) 

163 

1 30 
163 
1 57 


MhtmM 

MMOIM 

8000 



Pressures developed by Ammomum Nttrate AmatoL, 
and TNT 



40 (at density 1 55) 60 

o (at density 1 55) roo 


Toupvf&ia 

iaejXnrOMO 

135 

300 

35 a 
305 
38 -x 
539 
SSO 


It will be seen that the addition of 40 per cent 
of ammonium mtrate to T N T does not markedly 
reduce its heat value rate of detonation, or pres- 
sure devek^ed, and that amatol 80/30 hito a high 
content of heat energy, but a rate of detonatma 
and presmire lower thad TNT itself It lik 
however, still Bufiktently violmit to fragment ahw 
satisfactonly, and the somewhat denm develap> 
meat of the pressure, together with the faigjh 
cakmfie value of the explosive, mhy he W 
advantage m enabling the fragments to noqok^ h 
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lufber velocity It will also be observed that 
ammoniuin nitrate itself under a powerful initial 
in^ulse gives rise to a notable pressure so that 
that uur^ient is not to be looked on -is a diluent 
the T N T , but as an explosive substance as 
wen as a purveyor of the oxygen in which TNT 
IS deficient 

Smoke — For the purpose erf correct ranging 
and locating the position of burst an explosive 
developing smoke is desirable Amatol 80/20 
when used alone had the disadvantage that it 
gave no smoke as the products of the detonation 
are colourless gases, thus — 

aCTH»N, 0 ,+aiNH 4 N 0 ,- 24 N,+ 47 H ,0 + i4C0j 
whereas when picnc aad or trinitrotoluene de 
tonates, a large quantity of unconsumed carbon is 
set free affording a l^ck cloud useful for the 
purpose of observation 

Mixtures capable of producing a white smoke 
uaefud for aerial observation were then added and 
as a result of investigations as to the best method 
of securing its dissociation, ammonium chloride 
in conjunction with the ingredients of amatol was 
localised at the base of the filling 
Needless to say there were many other develop 
ments m explosives practice during the war but 
the example of the tram of detonation leading up 
to the complete detonation of a high explosive 


shell was chosen to exemphfy the subject of this 
discourse since it included many features ftod 
new problems which had an mtimate connection 
with the technical development of the subject 

To secure the high percentage of detonations dwt 
our artillerists obtained with the freedom from 
prematures which they always demanded, it was 
necessary to have each part of the somewhat com- 
plicated tram as nearly perfect as possible 
not only in design in order to withstand 
the effects of rough usage and of set back 
in the gun but also in workmanship both 
mechanical and chemical as to punty of 
materials This was achieved by the co-ordmation 
of a large number of industries organised on a 
scientific basis and these were berommg every 
day more and more efficient War is now so 
highly organised that for its successful prosecu- 
tion all the technical industry of the country is 
brought under requisition and to succeed requires 
a higher development in research applied 
meth^s and industrial progress than belongs to 
the enemy 

The effort made by this country in the time of 
stress to overcome deficiencies in these respects 
was successful as a great technical achievement, 
and should be an encouragement to us to look for- 
j ward to an equal development of our scientific 
I industries under the stress of a competitive peace 


StelUr Parallax > 


By Sir Frank 

I N the past ten years a number of the large 
telescopes of the world have been applied to 
the determination of stellar parallax The prm 
ciple of the method is well known and is ex 
tremely simple merely consisting in the detection 
of the small annual movement of a near star with 
reference to more distant stars caused by the 
different position occupied by the observer m con 
sequence of the earth s annual revolution round 
tile sun The whole difiBculty consists in the ex 
treme minuteness of the angle to be measured 
If two railway lines starting at King s Cross 
insMad of remaining parallel met at Newcastle 
tiie angle between them would be of the order of 
the angle to be measured in finding the distances 
of the nearest stars To form an idea of what is 
tK>w being dotte by'lsnrge telescopes using photo 
graphic methods, ima^ne two plumb lines 5 ft 
apeirt They are sensibly parallel but actually 
meet at the centre of the earth, and the angle 
between them is 005* An angle of this size is 
ibeasured with an accuracy of ±0 01* Results of 
tids high value were first obtained by Prof 
Sdilesmiger at the Yerkes Observatory At the 
WMent time the observatories of AUe^eny 
Qteegwich, McCocimck Mouqt Wilson, Yerkes 
smd a ffumbeV of othma am engag^ on a 

Asritrs. 
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comprehensive programme At Greenwich we 
determine the parallaxes of fifty stars a 
jear at some of the American observatories 
many more 

Necessarily a good deal of care is required 
both in taking the photographs and m measuring 
them The image of a star may have a diameter 
of 3 or 3 ' and the position of its centre should 
he measurable to between i/^oth and i/iooth of 
this amount The methods of measurement 
present some points of interest which need not be 
described now but a word or two about the pre 
cautions to be observed in taking the photo- 
graphs may be of interest The images must be 
as circular and uniform as possible (i) The 
guiding of the telescope must be as perfect as 
possible (a) The lenses of large object glasses 
must be adjusted with great care so that there 
may be neither tilt nor eccentricity between them 
(3) Photographs should all be taken with the tele 
scope pointing in the same direction One cannot 
be taken when the field is east and another when 
It 18 west Atmospheric dispersion and possibly 
minute flexure of the lenses cause slight deforma 
twn oi the images which may be scarcely visible 
to the eye, but appesr m measures (4) The star 
the panJlu <rf which is bemg determined and 
the comparison stars should have approximately 
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«qtMl tnuget on tbt photogra^ Tlut ta aecund 
tgr aMkiu of n rotnlt^ shutter a neutral screen 
or the use of a gratiag tn front of the objective 
The purpose of (3) and (4) is to make any 
resMhial errors the Same for we parallax star and 
the comparison stars, and so far as possible the 
same on aU photographs 
The knowledge m the distance of a star gives 
us unmediately its lununosity or the* amount of 
hg^t It emits as compared with the sun There » 
e very great rann m luminosity even for stars of 
the same spectral type Now We stars have been 
arranged tn an order according to the spectra 
whidi agrees fauiy well adth their order m colour 
from blue to red and is essentially an arrange 
meat according to temperature This may be 
regarded as an extremdv good first approxuna 
tion to a classification of stellar spectra But it 
does not detect any differences attributable to abso 
lute himinosity though presumably density and 
gravity at the surface layer of We star from 
which We lines in the spectrum have Weir origin 
must be widely different 
A few years ago a very fru tful investigation 
was commenced at Mount Wilson by Adams and 
Kbhlschuter By a close comparison of We 
spectra of stars of We same spectral class but 
differing greatly in absolute luminosity Wey de 
tected Imes We intens ties of which differ Adams 


and his coadjutors at Mount Wilson have pursued 
Wis research wiW very great success They have 
found In stellar spectra a number of pairs of 
nagfabounng lines one line of each pair being in 
dependent M We absolute luminosity while We 
other changes m intensity wtW the luminosity of We 
star They have measured the relative intensities 
of these paua of lines and compared Weir measures 
wiW the luminosit es of <150 stars already known 
Wrough the trigonometrical determinations oS 
parallax made at Allegheny McCormick Mount 
Wilson and Yerkes Thus Wey have found We 
luminosities of stars corresponding to different 
Intensities of the hnes They have recently pub 
Iished a catalogue {Astrophyttcal Jottmal Much 
1931) giving the luminosibes and parallaxes of 
1680 stars 

The advantage of this meWod Is Wat it extends 
the range of parallax determinations beyond We 
limit (say) oos^ of We trigonometrical meWod 
the limit of We spectroscopic meWod being deter 
mmed only by We capaaty of large telesropes to 
give measurable spectra. In We table a com 
uanson u given with unpublished results at 
Greenwich obtained by the trigonometrical 
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Comparison of Wese results obtamed by 
ent rely different meWods shows the accuracy <n 
so per cent claimed for Mount Wilson and 
±0010 for Greenwich is reached 
A Wird meWod is being employed extensively 
for determimng stellar distances depending on the 
fact Wat We masses of stars lie wiWm very re 
stricted limits It is applicable only to drable 
stars and depends on Kej^r s W rd law, 
M+m=o*/P* where M m are We masses a is 
We mean distance between the components ami 
P We period of a double star When P is known 
and M+m assumed a is found and furWer as 
the cube root of M+m is involved an error in the 
assumed mass produces a much smaller error in 
We mean distance Now We anguiar mean dis 
tance is determined by durect obwrvation for all 
double stars We orbits of which can be calcu 
lated At the present time Wis amounts to more 
than 150 But t has been shown by Hertzsprung 
and Russell Wat for double stars which have com 
pleted too small a portion of their orbits for Weir 
periods to be known it is still possible to obtain 
Weir hypoWetical parallax wiW consideraUe 
probabihty The method has been recently 
applied at Greenwich to obtain We parallaxes ot 
a large number of stars and We accordance with 
We results found by the trigonometrical and 
spectroscopic meWods s very satisfactory (see a 
paper in Monthly Notices R A S November, 
19x0 by Messrs Jackson and Farmer) 

I beheve Were is in preparation by American 
astronomers a catali^e giving We parallaxes ol 
3000 stars about haff of whiW have been deter 
mmed by two at least of Wese three meWods We 
may expect that in We course of a very few years 
the distiuices of all stars visible to the naked eft 
in the northern hemisphere will have been deter 
mined as well as Wose of many fainter stars This 
great accession of knowledge of steBar distanoea 
carries w W it a corresponding increase wtW refer 
ence to the luminosities sixes masses densities, 
and velocities of stars of different spectral classes 


Obituary 

WiLUAM Warde Fowler i847-r98i I was and meWods of science and strove to gyve 

W ARDE FOWLER like ArWur Sdgwick them a larger {dace m We hie of bw GnlveMtyv 
was one iff the men we can least spare— 1 H would scared possibte to gam a datrtm 
a Classical sebotBr of distmction and a wnter of 1 inpight into the strenji^ and Weakness <4 IW 
greet charm vWo symj;iaWised warmly wiW the ] Oxfl^ education as it was nearly twenty yatM 
HO 2695, VOL *073 




NATURE 


5*9 


y y than by readuig bis Oxford Correspondence 
1^3' (Blackw^ Oxford, Simplon, Marshall 
and Co , London) between a college tutor and 
one of his pupils whose eyes are opened to the 
meaning of research by meeting a Zurich Pro 
feasor in the Long Vacation Warde 1 owler s 
r^nioos and the long experience on which they 
were based appear in the charming letters of the 
tutor We owe it to him and many others liki 
him m this respect that the years since 1903 
have brought a steady growth in the amount of 
ongmal work and in the sigmiicance attached to 
it by the University 

In the brief space available I do not propose 
to say more of Warde Fowler s writings, excel 
lently described in the Timer of June 16 than just 
this— that he brought to his classical work the 

S int of the naturahst always seeing through 
e beautiful veil of literature to the everyday 
human lives and interests that lay behind and 
as he dehghted in them himself, so he made them 
a delight to others 

He was a most interesting and arresting lec 
turer, and had the supreme gift of selecting and 
deacnbtng an observation so that it both illumin 
ated and fixed in the mind some far reaching con 
elusion No one could forget that the lines of 
bird-migration are determinra and may be vaned 
by sight and memory after hearing him tell of 
the misty sutumn day when he stood on the dialk 
difF near Swanage and watched the little bands 
of swallows arriving from the west and flying 
round the English coast to the north of the Isle 
of Wight, on their eastward journey to cross 
near Dover, and lot as he stood watching 
there tuddenly arrived a band which acted very 
differently, circling up into the air and darting 
directly eastward across the sea and then 
following their flight, he saw for the first time 
what they had seen, that the mist had lifted and 
the Needles were in sight Then and then only, 
had they taken the direct and shortest eastward 
route along the chalk midrib of the Isle of Wight 
Or he would tell of the thrush that, in the 
middle of its song, saw one of its young earned 
off by a cat, and expressed its emotions by singing 
more loudly and passionately 
Or It was the want of attention in observation 
that was illustrated by the fishermen he being 
oi» of them, who after their day’s sport was 
over, iM^fan discussing the position of the fins of 
the trout and, unhUe for the life of them to 
remember the arrangement, paid a visit to the 
larder to find out 1 

It is interesting to compare with this expenenoe 
the uoconsaous yet keen attention and the sure 
ttieinory which come into play when man observes 
hi* fellow mao And this is to be expected 
There have been long periods when the recogni- 
of a maa by hit shoulder or head seen from 
bwlnd, or by h>a gmt, has meant the difference 
li aftwe nH 'life and death * ’ 

^ITho mmiKVflea I have recalled belong to the 
ixs% of the Ashmolea^ Natural History 
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Society of Oxfordshire, and probably all are mote 
than thirty years old The charm and arresting 
personality of the speaker have left them dear and 
bright EBP 

R E Dennltt 

Mr R E Dbnnbtt, who died in London 
on May 28 at the age of sixty four, was 
a student of the rdigions languages, and 
customs of the indigenous races of West Africa, 
and his work was marked by great ability and 
originality Son of an Anglican dergyman of 
unusual individuality — a Devonshire man — Mr 
Dennett was born at Valparaiso and had his early 
education at Marlborough School He went out 
to West Africa in his early twenties and he 
spent more than forty years in Nigeria and in 
what are now the I rench and Belgian Conm 
terntones Comparatively early in his career he 
was brought into association with that remarkable 
woman Mary Kingsley and his mind already 
sympathetically disposed towards the native races, 
received an additional powerful impetus in the 
same beneficent direction Thereafter he bent a 
great part of an intellect naturally strong to the 
attempt to interpret the character and institutions 
of the Africans to the reading public in Great 
Britain 

Mr Dennett had special opportunities for 
observation for in turn he was trader explorer, 
and official a combination not often found in one 
person It was (indeed still is) work highly 
necessary for it is probably safe to say that the 
mam impression left upon the minds of m<^ 
people in Britain as the result of reading the 
accounts of the Stanley expeditions was that ^ 
Africans are absolutely primitive and all at th® 
same stage of development Nothing could M 
more grotesquely inaccurate and Mr Dennetts 
careful patient above all sincere and sympathetic, 
researches did much to make clcsr the truth, 
which IS of course that the greater facts of 
man s life are represented among Africans by in 
stitutions and observances much the same m root 
significance as those of Furopeans but m 
some respects less highly developed He believed 
firmly that the most hopeful course m British 
West Africa was while suppressing accompani 
ments of native rule which are inconsistent with 
individual rights carefully to preserve and 
the main body of Afncan custom, which he held 
to be essentially just and based upon the life and 
needs of the people That is to say, he wished 
the African to be governed by his own people in 
his own way the European Powers keeping the 
peace while the native races gradually advanced 
along their own lines . „ 

Of several noteworthy books that by which Mr, 
Dennett will best be remembered is probably “At 
the Back of the Black Man’s Mind ’’ a close and 
penetrating study of tine great subiect indicated 
by the title Othera are “Seven Years among 
the Fiort," " Nigerian Studies’’ “My Yoruba 
fAIphatm ” “Universal Order,” and “Periodic 
One of the moat painstaking of inquirers. 
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Mr. Dennett was also one of the most pfenial and. 
simple-natured of men, and his death wul be most 
deeply regfretted by a wide circle here and in 
Africa. C. 

Sis Thomas Wrightson, Bart., M.Inst.QE. 

Sir Thomas Wrightson, Bart., a master ofin- 
lustry in the North of Eng^land, died at Neasham 
Hall, his seat on the banks of the Tees, on 
June i8, in the eighty-second year of his age. 
Like his cousin, the late Lord Armstrong, in 
whose Elswick works he served his apprentice- 
ship, Sir Thomas combined a business aptitude 
with the qualities which go to make a research 
worker and inventor. He contributed numerous 
papers on professional and technical subjects to 
the Proceedings of engineering and metallurgical 
institutes and societies with which he was asso- 
ciated, but of his contributions to knowledge the 
one which is most likely to be remembered is con- 
nected with a pastime rather than with his profes- 
sion. He was an ardent musician in his earlier 
years, and became interested in the oower posses- 
sed bv the human brain of resolving compound 
sound-waves into their component notes. He was 
not satisfied with the theory put forward by von 
Helmholtz in 1863, and in 1876, when giving 
a presidential address to the Cleveland Institution 
of Engineers, he put forward an observation which 
he afterwards made the basis of a new theory of 
the mechanism of hearing. This observation was 
that if the sine curves representing a compound 
sound-wave are plotted out on a rero line, and if 
it is supposed that each crest, trough, and ** cross- 
ing point ” on such a tracing could give rise to a 


stimulus on entering the ear, the time intervals 
of all the primary component notes could still be 
recognised. The cochlea, he supposed, must be 
able to detect these as pressure pulses, and acted 
not as a resonator but as an hydraulic apparatus. 
A little later he became involv^ in public life and 
in politics, and sat first for Stockton and aftw- 
wards for St. Pancras East in the Conservative 
interest. In 1906 he abandoned politics to devote 
himself anew to working out the idea he had first 
put forward in 1876. In 1907 he published a 
monograph under the title, “On the Impulses of 
Compound Sound Waves and Mechanical Trans- 
mission through the Ear.” In this publication he 
describes and figures a machine of his own inven- 
tion — an ohmograph he named it — by which he 
could combine the tracings of two, three or four 
simple notes into their combined form. Associat- 
ing himself with Prof, (now Sir) Arthur Keith, a 
reinvestigation of the finer anatomy of the cochlea 
was undertaken, with the result tfiat many facts 
came to light which were favourable to his Inter- 
pretation of the mechanism of the internal ear, 
but could not be explained on the supposition that 
the cochlea serves as a resonator. In 1918 Sir 
Thomas brought his evidence together in the form 
of a book which was published by Messrs. Mac- 
millan under the title, “An Enquiry into the 
Analytical Mechanism of the Internal Ear." 
The theory thus put forward is at present ^ing 
subjected to a searching criticism, and if it be 
too much to claim that anything like finality has 
been reached, it may be safely stated that the 
author has made a contribution which has a per- 
manent value for students of auditory mechanism. 


Notes. 


Thr formal opening of the new Intermediate Scale 
Chemistry Labwatory of the Imperial College of 
Science and Technology by Mr. A. J. Balfour (the 
Marquess of Crewe presiding) will take place to- 
morrow (Friday) at 4 o’clock. 

The annual general meeting of the Research 
Defence Society will be held at 11 Chandos Street, 
W.i, on Wednesday, June 39, at 3.30, under the 
diairmanship of Lord Lamington. Dr. H. H. Dale 
will give an address on “The Work of the National 
Institute for Medical Research.’’ 

The Semon lecture for 1920-31 in connection with 
the University of London will be given at 5 o’clock 
on Tuesday, July 5, at the Royal Society of Medicine, 
1 Wimpole Street, W.i, by Dr. J. Home, who will 
take as his subject "The Relationship of the Larynx 
to Pulmonary Tuberculosis.’’ Admission will be free, 
without ticket. 

A Bill to provide for the time in the British Isles 
being in advance of Greenwich mean time during a 
‘tertaln period of the year has been presented to the 
House of Commons. 

The president and council of the Royal Society 
have appointed Mr. H. Robinson, of the University 
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of Manchester, to the Moseley studentship for research 
in molecular physics, the funds for which were be- 
queathed to the Royal Society by the late Lieut. 
H. G. J. Moseley. 

The John Fritz gold medal has been awarded by 
the National Societies of American Engineers to Mr. 
Schneider, past-president of the Iron and Steel Insti- 
tute, in recognition of his svork in connection with the 
development of artillery. 

By the will of the late Sir Felix Semon, the 
iaryngological library of this well-known throat 
specialist is left to the Royal Society of Medicine. 

A coiJ> loving-cup was presented on Friday last 
by the members of ^e Royal Institution to Sir James 
and Lady Dewar on the occasion of their golden 
wedding. 

In consequence of the illness of Dr. J. Rennie, it 
has been found necessary to suspend the arrangements 
made by the Ministry of Agriculture and Fisheries 
for the examination of diseased bees. The Ministry 
srill issue a further announcement as soon as other 
arrangements have been made. 

At the evening meeting of the Royal Geographical 
Society on Monday last die president stated th^ thf 
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•ocwty had heard with great regret of the death of 
Dr Kellas who had been invited to jOin the Mount 
Everest Expedition that he might carry out on Mount 
Everest the experiments in the employment of oxjgen 
at high albtudes which he had already planned tc 
carry out this summer on Kamet It is feared that 
Dr Kellas s death may have been due to his own 
untiring energy for instead of resting after his great 
climb last summer he had spent nearly all the winter 
in clunbmg peaks in Sikkim 

Capt Roald Auundskn has asked the Storting by 
telegram from Nome Alaska for 300 000 kroner 
(about 13 oool ) for the purpose of refitting his vessel 
the Maud, in order to enable him to continue his 
expedition in the Arctic regions The Maud lost a 1 
propeller off Cape Serge and is to be toned to 
Seattle for repairs 

As already announced the Congfess of the Univ rsi 
ties of the Empire will be held at Oxford on July 3-S 
In the morning of July 5 the followim^ subjects will 
be discussed The Universities and the Balance of 
Studies ’ (i) The place of the humanities in the 
education of men of science and men of affairs (3) 
The place of the physical and natural saences in 
general education (3) The question of specialism in 
university curricula In the afternoon The Univer 
Mhes and the Teaching of Civics, Politics and Social 
Economics ’ ‘ The Universities and Secondary 

Education ” (i) The frontiers of the secondary school 
and the universitv (3) The influence of university 
entrance requirements upon the cumcula of secondary 
schoeda fn the morning of July 6 The Universi 
ties and Adult Education ' (i) Lectures for the 
general public within th-* walls of the university (3) 
Extra mural work In the afternoon The Univer 
sities and Technological Education ’* In the morn- 
ing of July 7 The Univermties and Framing for 
Commerce, Industry and Admlnl^tratlon The 

Universities and the Training of School Teachers 
In the afternoon University Finance ’ In the 
morning of July 8 The Universities and Research 
In the afternoon Interchange of Teachers and 
Students ” (i) Ihe institution of a Sabbatical yeir 
for professors (3) Provision of temporary junior 
posts for graduates of Colonial and foreign universities 
(3) How to raise funds to make a trust for the pro 
motion of the migration of students (4) Equival^cc 
of entrance examinations (5) Mutual recognition cf 
study and examinations 

A NATIONAL exhibition of maternity and childhood 
has been organised in Paris from June 14 to July 3;, 
The exhibition is located m the Jardin Zoologique 
d'Acclimatation Bois de Boulogne and is divided 
into five sections The object of the exhibition is to 
encourage larger families than at present obtam in 
France and m the various sub-sections such subjects 
as the small birth rate its causes and prevention 
ufantile mortahty, and the reanng of large families 
are dealt with Conferences files and sports are 
Included in the programme A large and influential 
eommittee has charge of the organisation which is 
under die patronage of the President and Muiistrrs 
<)rf the Republic, the secretary-general being M Em 
Broefaenoux 
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A PROVISIONAL programme for the Pans Conference 
of the Musoumb XsMXiition to be held on July 
ij 18 has been issued The headquarters of the 
assoaation while in Pins will be the Hdtel Moderns 
Place de la Rdpublique and the meetings will he held 
at the Musde National D Histoire Naturelle Rue 
Cuvier Papers on museum administration and numer. 
ous tours of French museums h ive been arranged and 
there will be at least one joint meeting with the 
French Museums Assocntion Information regarding 
tiLktls passports and hotel actummodation both for 
those attending the meeting and foi those contemplat- 
ing mor \t nd d toui ifUr thi tinfcicnce can be 
obtiined from Mr W J W Birrier 31 lime Grove, 
Shepherd s Bush W i’ 

A COM FRENCH of the Intcrnatioml Union igainst 
Tuberculosis will be held in Ixindon under the 
auspices of the National Assocntion for the Preven 
lion of luberculosis on July 26-28 Tlit- annual 
conference of the N itionil Xssc nation w ill be merged 
in the larger gathering The object of the Inter 
national Union which was fouided last year is to 
promote an effective comb n ition of the nations of the 
world agai 1st tubercul >sis and its first president is 
M I don Bourgeois For the occasion of the coming 
meeting however Sir Robert Philio will act ts prcsi 
dtnt Official delegates from countries within the 
leigue of Nations from America and from authori 
ties interested in the subj rt are invited to attend 
The principal business f the conference, will be a 
discussion opened by Prof A Calmette jn the modes 
of diffusion of tuberculosis throughout the races of 
the world Sir Humphry Rolleston will open another 
discussion on the rdU of the medical piofession in 
the prevention of tiibirculosis There will be an 
official reception of the Union bv the Lord Mayor of 
London on July 36 and visits to insl tut ons of par 
ticulir interest art being irnnged 

Thf executive committee of the c luncil of the 
American Associ ilion for the Advancement of Science 
held Its regular spring meeting at Washington, D C , 
on April 24 last Ihe business tnnsacted at the 
meeting is reported in Science of M ly 20 and some 
of the rc^solulions will le of interest to men of science 
in Great Bntain Ihe next meeting of the associa- 
tion will be held at Toronto and it was resolved that 
a special committee should collaborate with the local 
committee for the inccimg to mvitc an eminent British 
man of science to attend to present papers before the 
section of the association to which his field of work 
is related and to deliver a general public lecture The 
executive committee of the council also resolved that 
the British Association for the Advancement of Science 
be invited to send a representative to the Toronto 
meeting and Dr J McK Cattell was elected official 
delegate of the American Association to the forth- 
coming Edinburgh meeting of the British Associa 
tion A further resolution, which is of great interest 
m view of the letters which have appeared m our 
columns on the same topic asks for the restoration 
of the privilege of duty free importation of English 
scientific works by recognised educational mstitutions 
and faculties The committee also diiects the atten- 
tion of Congress to the burden which would be iirt- 
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pOMd on fdentific oducation uid retoardi by the 
propoiid to repeal that part of the Tariff Act of 1913 
adiich pemuta the duty free importation of acientific 
materuila and on behalf of ita la 000 membera aska 
for reconaideration of the auggestion 
A ruRTiDiR atep in the movement towarda the 
atandardisation of automobile motar>cycle and cycle 
parta haa been taken by the Bnti^ Engineering 
Standarda Aaaodation m the formation of seven sub- 
committees the subjects and chaumen of which are as 
follows — Nomenclature Major C Wheeler Steela 
Mr A A Remington Smi^ Fittings Mr W D 
WiUiamson Electncal Fittmgs Mr E Garton 
Shafts and Shaft Details Mr L A Legros Wheels 
Runs and Tyres Lt Col D J Smith and Cast 
Iron Dr I Aitchison Before the sub-committees 
actually embark upon the detailed work the vanous 
organisations concerned are being consulted m order 
to ensure that the {Moposed pertonntl meets with their 
approval as adequately representing their respective 
mterests In the meantime technical data in regard 
to the specific subjects to be taken in hand imme 
diately are being collected and this should greatly 
facilitate the progress of the work as soon as the 
membership of the sub-committees u officially 
approved 

Dr A C Haddon selected as the subject of the 
Huxley memorial lecture published in the Journal of 
the Roval Anthropological Institute (vol 1 part 11 ) 
The Migritions of Cultures in British New Guinea 
He remarics that along the coast a traveller notices a 
senes of cultures some evidently related to one an 
other while others are as obviously unrelated The 
differences indicate that there is no immediate relation 
between them though the r affinity points to 1 
common ongin The cultural problems of the south 
eastern peninsula and the outlying islands are in the 
main quite distinct from those of the west and the 
differences between these two groups indicate clearly 
that there cannot have been any extensive cultural 
movements from the Papuo-Melanesian to the 
western Papuan We are driven on general grounds 
to the supposition that the cultures of the southern 
coast of New Guinea came down more or leas fron 
the north The difficulti is that we have as yet no 
prease knowledge of the inhabits its of the interior of 
the island and the soao religious customs of the 
natives of many of the coastal areas have yet to be 
investigated The lecture with its appendix of 
material is a valuable contribution to our knowledge 
of the ethnology of New Guinea 
It is a significant indication of the change of view 
in relation to anthr o pometry that In his paper on 
Ancient Skulls from Greenli^ ’ Mr W E Le Gros 
Clark (Journal of the Royal Anthropological Institute 
vol I part 11 ) remarks that many attempts have 
been made to deal with the various races of man as 
the soologist deals with the vanous speaes of mam 
mals , to find some specific features which may serve 
to differentiate the skull of one race from the skull 
of another in the same way that the concave post 
orUtal process distinguishes the skull of a fox from 
that of a dog This method was carried to an ex 
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treme by Siergl when be subdnrlded the Mediterraneait 
Race into a number of varieties each characterised 
by the shape of the cranium as seen from above 
These attempts have all failed and it must be realised 
that the variation of mdividual dculls of modem 
races is so great diat it is often extremely difficult to 
assign an isolated skull of unknown origin to a de- 
finite race with any degree of certamty " Mr Clark 
points out that the construction of a type contour 
obviates these difficulties and on its use the future of 
the saence of craniology must depend 

All lovers of Oxford will welcome the pamphlet 
issued by the Clarendon Press in which Mr H E 
Salter after an exhaustive study of the college records 
and other literature discusses The Histone Names 
of the Streets and Lanes of Oxford Intra Muros * 
It IS remarkable that dunng the last 900 years only 
two new streets have been constructed — New Road in 
1770 and King Edward Street about a hundred years 
later The old lane near Chnst Church meadow was 
called Shulinstoke the pool above the min where the 
cucking stool was used The Seven Deadly Sins was 
perhaps the sign of an inn or a set of seven small 
cottages Bocardo Lane was called after the Bocardo 
or Town Prison the Ttirl was the Twirling Gate on 
the foot way which led from Ship Street to Broad 
Street and is not like The Broad an under- 
graduates abbreviation Broad Street was known as 
Horsemonger Street in the thu’teenth century and 
that running from the west end of Broad Street to- 
wards the station was Inshman s Street The author 
ends by suggesting that Cat Street should be restored 
for Saint Catherine s Street Bocardo Lane for St 
Michael s Street and that Alfred Street should be re- 
christened Vine Hall Lane 

At the Royal Society conversazione on June 15 an 
exhibit was given illustrating the hfe history of 
Chermes CooUyt Gillette This insect has been 
recently observed m Britain It » spreadmg rapidly 
throughout the southern counties of England and 
occurs ui two locahties in Scotland A study of it is 
bemg made by Mr R N Chrystal under the direc 
tion of the Forestry Commission with the view of 
working out its biology and determining lU relation 
to Douglas fir and Sitka spruce plantations in this 
country 

Vol Lviii (pp 483-376 ipao) of the Proceedings 
of the U S National Museum contains a revision of 
the Nearctic ichneumon flies of the genus Apantales 
by Mr C F W Muesebedc As natural controIUng 
agents of injurious insects many species of Apantales 
play unportant parts Thus ffie larvm of the common 
cabbage butterfly those of ffie gipsy and brown-tail 
moths and many cut worms and army worms are 
heavily parasitised by these insects There appears 
to be no authentic record of an Apantales havuig been 
bred from any insects outside the Lepidoptera In 
this revision 164 qiecies are known to the author* 
and a list of their hosts is appended wherever known 
On pp 337-63 of the same sttial Mr R A CuShman 
revises the tchneumon flies belongmg to the tnbe 
Ephialtlni, ffie members of which are mtemal para- 
rites of Lepidopterous pupae 
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Within a year after the ^rmittice some thirtv 
nations and States atfreed to two series of mter 
national air maps the general and the local The 
Geographical Section of the Generil Stnff has under 
taken the aork of those sheets which fill withm the 
British Empire In the Geographical Journal for \Ia\ 
Lt C<rf E F W Lees discusses the proposed maps 
at some length For the generil nup it appL irs that 
Mercators projection despite ill its disad\antiges 
IS to be emplojed principillj becuise of its use ii 
navigation and the gener il tnining f pilots n nivil 
lines The scale is to be ■, cm to i° of longitude it 
the equator and the index is to be bised rn th( 
index of the intemitional million nip \n overlij 
of I® of latitude and of 1 < ngm de i*. tc b» illowed 
\s regards colouring ind sMiibols me dtpirtures 
must necessarily be made fi m the tonientional 
usages of mips for terrcstri I j uij st s F xperience 

has shown what features irc of \ il i. tr the urmin 
in locating his position and fndng his \\i> All 
water is to be blue leroniulu il infcrmition such 
as positions of aerodromes seaplane stiliois liglit 
ships etc black roads deep j ellow i r 1 urnt sienna 
railways red because of their coispuucusn ss to air 
men, and woods green Red is ilsc to be ised foi 
buildings Hill shading for the depiction f relief 
on the general map was rcconimf nd< d bj tie Initi 
national Convention but the emjlojincnt of the layer 
system does not lick advocates The goner il groun 1 
colour IS to be pale green for pound covered will 
vegetation and palt buff for and ground Names 
apart from those ipphtng tf icuniitical inform iiioi 
will be sparingh used Ihc local mips arc to be on 

a scale of i ooooo For these the International 

Convention does not suggest the u«e of Mercator s 
projection An innovation thit will cause some 
criucism is the adoption of a new system cf co 
ordinate reckoning Latitudes commene with Ar 
at rile South Pole and increase to 180° it the Nortl 
Pole and longitudes begin with the present 180® as 
rero or 360® and run eastward round the sphere 
This departure fioin convention seems to carry n 
merits beyond the elimination of tlie letters N ind S 
in latitudes and E and W in loigitudes 
Tub Report of the Director I. nited Si it s Coast 
and Geodetic Survey for the year ending June jO 
iqao, IS of considerable interest on iccount of the 
large number of charts it contains many of which 
illustrate the extent of hydrographic survey along 
important steamer tracks on the coasts of America 
and Its possessions These maps show how much 
detailed work is required even in much frequented 
channels m order to ensure safe navigation Special 
emphasis is laid on the need for w ire drag surveys 
on the rocky coasts of the Pacific States and Alaska 
The Director also makes a plea for the survey of 
Alaska, and shows in several charts and diagrams 
how little has already been done Ninety per cent 
of the coastal waters are uncharted where surveys 
have been made a starfling number of dangers to 
navigation has been discovered It is essential alst 
that the survey control points in Alaska should be 
United up with other surveys of the United States or 
Canada Operations have been begun with the co 
NO 2695, VOL 107] 


operation of the Canadian Government for a hne of 
triangulation from Seattle through south-eastern 
Alaska the sooialled panhandle ” to the Yukon 
A alley and Bering Strait The report mdicates the 
progress made In the detailed survey of the Virgin 
Islands recently acquired from Denmark 

Mr a W Gluts has studied ind mapped the eskers 
m the vicinity of Rochester New York in Proc 
Rochester Acad on (vol v pp 161-340) A very 
useful bibliography of ia6 papers is appended Mr 
J G Goodchild s Lden Valley papers (Oeol Mag 
1875 and Quart Journ Geol Soc vol xxxi ) might 
be included since he was one ot the first authors to 
urge a sub-GIacial origin for gravel ridges Mr V 
Tanner s detailed description of the I apland eskers 
(Bull ( mm giol hnlandt iqis) might also be 
ilded IS an /ilaboratc modern study of the deposits of 
ontinental ire Mr Giles sistematically reviews ob 
j ctions to the sub Glacial the rv of eskers and con 
Index firmly in its favour Ihe knolls on esker- 
crests and the interruptions in chains are accounted 
for in several reasonable ways and it is made more 
than ever apparent that in unpcccsshry mount of 
mvstery has grown up round the si bject since 
Hummel s explanation was published nearly fifty 
years ago Even the nomenclature has become con 
fused and Mr Giles s sentence The Swedish word 
os plural osar ’ sometimes written * as (asar) 
has priority conlims unfortunately two linguistic 
cir rs 

Ihb history of geological research m the United 
States has been enriched by Mr G P Merrill s “Con 
iributions to a History of American State Geological 
and Natural History Surveys ’ 1 volume of 550 pages 
published IS Bulletin loq of the Smithsonian Institu 
tion in 1930 Numerois, portraits of the pioneers are 
give 1 ind a great deal of instructive information mav 
be gathered as to the functions of local surveys and 
their relations to other State Departments Much of 
the material was onginally collec ted by the U S Geo 
logical Survey which has now permitted publication 
in this convenient and comprehensive form The 
author refers also to Bulletin <i6s of that Survey m 
which Mr C W Haves summarised the work of the 
Surveys of the separate States 

Recfni drainage optiations in the Awanui Sw imp 
in Nirth Island New Z aland have disdosed the 
existence of an elaborate dr image system many miles 
in extent which there is good reason to think may 
intedate both th( Maori an 1 the ir predecessors thi 
Morion The discovery is desenbed by the Timet 
New Zealand torrespondent In the issue of June 16 
Ihe drum arc said to be uniformly about ^ ft in 
width and $ ft m depth with regularly sloped Sides 
Ihe bottom being about 3i ft wide They run for 
many miles across country in parallel lines perfectly 
straight with numerous right angle cross drains An 
indication of their age is afforded by the fact that m 
places huge trees of slow growth have grown up m 
the drams after their formatio ■ and decayed The 
remams of deeply embedded posts with sharpened ends 
on a mound in one part of the swamp indicated that 
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It bad been the aite of a building K remarkable 
piece of carved wood in the shape of a Imtel 
which was found at a depth of ^ ft has just been 
secured for the Auckland Museum In its centre is 
rei»-esented a human figure almost gorilla like m 
appearance it has a broad wedge shaped head 
with projecting ears small broad nose ind a large 
oval mouth with small tongue The body is small 
short and squat The outstretched hands of the 
figure rest upon a perforated framework spreading 
nght and left the ends of which each terminate m a 
saurian like head Water worn stones of the size of 
a hen s egg which have human features carved on 
them have also been found The antiquity of these 
remams as well as their style and technique would 
appear to preclude their attribution to either Maori or 
Morion 

The Amer an ^ssrcalon for th \dsancenent of 
Suence the Nat < nal Academy of Sc enccs and the 
National Research Counc 1 have appo nted small com 
mittees which held a jo nt meeting on April 9 last k 
cons der the problem of the conservation of the natural 
resources of the Un ted States (Science of June 3) 
A resolution was passed recommending that the com 
mittees already in existence should function as a joint 
committee on nat onal conservation and at subsc 
quent meetings of the three organisations represented 
the resolution was confirmed and funds were pro 
vided for defraying the immed ate expenses of settmg 
up an executive and secretarial agenev fo the prose 
cution of the work fhe ma n objects of the organi 
sabon which is to be established ire stated inder five 
headings first to direct scienhfic research so that 
it mav bear more directly on the problems of con 
servation a considerabon which will involve a wide 
knowledge of the scope of any problem and its re 
lation to the programmes of research in other fields 
of work secondly the collection of dati relating to 
natural resources and their interpretation in relabon 
to the economic industrial and social welfare of 
different regions and of the nition as a whole 
thirdly to introduce the pnnciples of conservaton 
into the curruxila of educabonal uistitutions fourthly 
to lead a campaign of pcqiular education in the mean 
mg of conservation and fifthly to correlate the 
efforts of exisbng agenaes which are strving for 
conservation in their own parbcular fields We shall 
await with interest the development of this scheme 
for economising the natural resouices of the United 
States 

Drv weather has been persistent in England durmg 
several months and now that we are more than half 
way through the first month of summer the absence 
of ram has become serious The observations at 
Greenwich which very fairly represent England 
show that the conditions are most exceptional The 
Greenwich rainfall was below the normal fop each of 
the eight months from October 1930 to May 1931 
and compared with the average for 100 years the 
defiaency of the period u 631 m —approximately 
equal to the normal ramfall for the four months 
Pebruaiy to May There have however been only 
two months November and February with the rain 
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fall leas than an mch The total measurement of rain 
for the eight months is 9 33 m which is 60 per cent 
of the average An exammabon of the Greenwidi 
observations for the last 105 years shows only one 
correspondmg period as dry the ramfall for October 
1879 to May 1880 amountmg to 834 m a de 
ficiency of 7 39 in October 1873 to May 1874 had 
960 m of ram and the next driest was apparently 
October 1897 to May 1898 with 1050 in There 
have been several spring droughts in the last 100 
years and for the four months February to Mav 
there have been ten years with the total measurement 
less than 4 m This year the measurement for 
February to May was 378 m The years with the 
smallest measurements for the correspondmg period 
are 1834 with 360 m 1857 with 376 m 1863 with 
a 90 m and 1874 with 3 16 in Temperature through 
out the past eight months wis abnormally high the 
mean for each month at i 1 enwich being above the 
average and the excess for the whole period 33® 

An interesting paper on the cause of quenching 
cracks in steel was presented at the May meetmg 
of the Iron and Steel Institute by Messrs Honda 
Matsushita and Idei fhe cause u generally believed 
to be (i) the non uniform distnbubon of temperature 
in the specimen during quenching and (3) the differ 
ence m martensitic expansion of adjacent parts durmg 
quenching A closer exammabon of the phenomena 
however shows that the true cause is not so evident 
for the sound due to crackmg is often heard some 
ten seconds after quenchmg In small pieces of steel 
the periphery is harder than the central portion only 
in a mild quenchmg with a medium quenchmg the 
hardness is nearly equal throughout while with hard 
quenchmg the periphery is always softer than the 
interior This anomalous phenomenon is explained 
by the presence of arrested lustenite n martensite 
The quendiing cracks m small pieces of steel occur 
when the hardness in the central portion is much 
greater than m the periphery and they are attributed 
to the stress uiused by the difference in the specific 
volumes of austenite and martensite The specific 
volume of the former is smaller than that of the 
litter and hence the cenbal portion exerts a large 
tangential tension on the periphery Smee the differ 
ence m the specific volumes increases as the tem 
perature falls the crackmg usually takes place when 
the temperature of the quenched specimen approaches 
that of the room In a hard quenchmg the hardness 
gradually increases with the lapse of tune owmg to 
the gradual transformabon of the arrested austemte 
mto martensite 

Mr A S E Ackbrmann b first paper dealing with 
expenments with clay m its relation to piles was the 
subject of a note m Naturx for March 37 1919 
In hu second paper on the same subject— read before 
the Society of Engmeers m October last— the author 
takes the opportunity of correcting some errors which 
appeared in the first paper and points out ttiat 
further work has omfiinned ell the previous con- 
clusions excepting that the effect of temperature on 
die supporting capacity appears to be limited to 
stresses below the pressure of fluidity, and flmt the 
sides of a hole appear to crush in before the itafleal 
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hted u equal to the preiiure of fluidity Unquestion 
ably the most interestuig of Mr Ackermann $ results 
is that clay possesses a (aessure of fluidity at which 
the loaded pile sinks through the clav without further 
increase in the load This critical pressure depends 
upon the percentage of water present being greater 
with less water Mr Ackermann has added to his 
former work m the du-ection of experiments designed 
to separate the work done against friction tl resist 
ances from that done in displacing the clay and 
finds that the former is by far the larger quantity 
A number of experiments have also been made on i 
chalk and the author finds that wet pondered chalk I 
has a modified pressure of fluidity and that the water 
content affects greatly the properties of chalk There. 

IS a marked difference m the physical properties of 
powdered chalk as compared with precipitated chalk 
The adhesion and cohesion of wet chalk are much 
less than those of clay clay is hygroscopic and ch ilk 
IS not 

iiur Dady Mad of June 13 published an article 
by a scientific correspondent under the sub heading 


Can E\es Radiite Energy’ which gives some 
account of a new instrunent showing that rays pro 
ceed from the eye which are capable of being regis- 
tered just as wireless messages arc detected Dr 
Charles Russ the inventor of the instrument writes 
to us stating that the paragraph constitutes a breach 
of confidence on the part of someone to whom the 
instrument was shown It was intended that the 
phenomenon should be announced it the Ophthalmo- 
logical Congress at Oxford on July 7 and some annoy- 
ance has been caused to Dr Russ I y this premature 
disclosure 

Mr a Risdon Palmpr is bringing out through 
Messrs George Bell and Sons Ltd a series of 
Handbooks of Commerce and hinance planned to 
meet the need of a simple and graphic presentation 
of the fundamental prmciples of commerce and 
finance The first three volumes dealing respectively 
with Transport and the Export Trade The Im 
port Trade Mixing Commodities and The Use of 
Graphs in Commerce and Industry will be ready 
shortly 


Our Astronomical Column 


iHIt MIiTKORIC RaUIANTS of JUNfc 2S 30 — Mr 
Denning writes — Ihe possible occurrence tf an 
abundant meteor shower from Pons Winnccke s 
comet will attract a great number of astronomical 
observers to witch the heavens Ihe moon will rise 
late and being at her 1 ist quarter will not offer anv 
serious inijediment to observation 

Ihere are a considerable number of radiant points 
visible at this period of the year though the usual 
rate of apparition is not nearly so great as m the 
two following months of July and August 
The great shower of Perseids probably begins at the 
end of June apd the radiant is then situat^ at about 
o°+36° As It may prove useful for reference a list 
of the pnncipal radiant points observed m past years 
between June as and 30 is appended — 


oe36 
34+42 
30+36 
43 + 37 
48+44 
161 + 58 
193 +S7 

213 + 53 


*38+47 
*45 + ^ 
260 34 
361 12 
361+4 
263 + 63 

370+47 

370+30 


394 + 40 
3<H + a3 
30s 13 
3J4+47 


3144 ^1 

330+11 
330 + 31 

334 H 57 
334+38 
34a +39 
354 + 39 

354477 


Riport of the Kodaikanal Obsuivatory for 1930 — 
It has already been mentioned m this column that direct 
comparisons of the solar lines with those of cyanogen 
and Iron gave results fairly near those predicted by 
Einstein b^ut smee the shuts were different for dif 
ferent substances and also not propw+ional to the 
wave length, they could not be wholly due to a 
gravitational effect Tests made on the Venus spec 
trum gave furdier evidence of the shift being in part 
an “earth effect *’ A considerable improvement has 
been effected m the Venus spectra by using Barnet 
Ultra Rapid “ plates hypersensitised wnth ammonia 
these enabled a very narrow slit to be used When 
the terminator was placed normal to the sht, no evi 
dence was obtamed of an mchnadon of the spectral 
lines due to rotation of the planet A recent letter 
from the director states that further mOtographs will 
be taken to test die rotatkm m sixty-ei^t hours about • 
a falgUy inclined axis that was recenUy provisionally 
NO. 269s, VOL 107] 


niinounced by Prof W H Pickering It w s found 
that change of altitude produced n j change in the 
\ ivc lengths in the Venus spectra the rang of alti 
tule extending from below n° to above 40® 

1 he use of an ultra vi alet spcctrogr iph w ith a 
quart/ collimating lens demonstritcd the hi origin 
of the ammonia band m tt e solar speetr n at A3360 
since the rotation shift between the cast aid west 
limbs was shown 

Ihe spot activity as indicated by the number of 
groups diminished 40 per cent in 1920 as comparml 
with 1919 It IS noteworthy that the spot group 
associated with the great magnetic storm of 1930 
March 22 33 returned five times (19 o January to 
May) there being a magnetic storm on each occasion 

Unlike the spots there was an mcrease in bodi 
prominences and hydrogen absorption markmgs as 
compared with 1919 A great eruptive prominence 
seen in 1920 December 31 strongly resembled that 
seen in the eclipse of 1919 May A continuous series 
of spectrograms was secured which showed the pro- 
minence matter ascending rapidly and fading away 
at a height of 16 above the limb 

PoruLAR Astronomy in Sweden —We have already 
directed attention to the Popular Attronomuh Ttd- 
tkrtft Hafte 10 3 1931 is another number full of 
interest We may refer specially to an illustrated 
article by V Carlheim Gvllenskold on Tydio Brahe 
and his observatory on the island of Hven many 
photographs of the present aspect of the latter are 
given showing that it is still possible to trace out the 
outlines of the foundations of all the buildings and 
instruments A portrait of Tycho Brahe and a photo 
graph of the house where he was born are also repro 
duced together wnth many relics unearthed from the 
rums 

The latitude of Sweden favours observations of 
auroras which are made systematically at several 
stations The auroras of Septembw 38 and 
October 17 1920, are described in detail with du 
grams indicating the exact locations of auroral 
streamers among the stars 
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Tlie Second R<^ Society ConTeiwulone. 

T he sticond Koval Society conversazione of this | of normal cocks. Experiments have shown that the 
year was held at Burlington House on June 15. assumption of henny feathermg by the cock is due 

when Prof. C Sherrington received the fellow 1 and I to a factor which behaves as a Mendelian dominant, 
guests. I Castration of such birds leads to the assumption of 

Some of the exhibits had been displayed at the first | normal male plumage. Experiments by Goodale in 

conversazione and were described in Nature of America and Pdzard in France have shown that the 

May 19, p. 377 ; others were new, and the fol* , castrated hen also develops cock feathering. It teemk. 
lowing brief dfescriptions have been taken from the probable that hens and henny cocks alike contain a 

descriptive catalogue. I factor which inhibits the detelopment of the normal 

Sir John Devttance and Prof. E. G. Coker • An- | cock plumage. 

E Titus for investigating the action of cutting tools | Royal Observatorv, Greenwich : Astronomical photo, 
polarised light. A transparent disc is tum^ at a graphs. (1) Four Franklm Adams chart plates in 

w speed by an electric motor through a worm frame, (a) Solar eclipse, 1919, May ao, showing 

reduction gear, and the cutting tool of glass or other * uominence and corona. (3) Solar eclipse, 1919, 
material is eloped in a slide rest and receives a May ap, shoeing surrounding stars. (4) Solar eplipse, 

determinate radial feed from the main drive. The 1931, April 8. m Sun-spoU, iQai, May 13. 

mode of action of various forms of cutting tools is I The Rev. A. L Cortte: Astronomical Motographs 

observed In polarised light, and the stress distribu- , and drawings from Stonyhurst College Ohservatorv. 
done in both work and tool are investigated by this | (t) Bright-line spectra of Nova Cygni III., 1930 
latter means .\ugust 39 and 30 and September 6. 'fhe great inten- 

Mr. R. N. Chrystat (Forestry Cotnmitston) : An sity of Ha is shown on the plate of August 30. 

insect enemy of the Douglas fir rei^tly introduced | fa) The genesis of the gre.it sun-spot group of 1930. 

from America, Chertnss Cooleyt, Gill. This insect , March aa-a?. The drawing<> were tne *ast made by the 
may prove a serious enemy of our two most important I late Br. Wm. McKeon, S.J. Tbev were reproduced 

exotic conifers, the Douglas fir and the Sitka spruce. by him from drawings m.ide at the telescope, and 

Afr. Percy J. Reate- Recording extensometer for show the development of the disturbance from 1919, 

textile yams, etc. The specimen is secured verticalh December 37 

between an upper grip attached to a spring and a Dr. WilUani TF« 7 ie« • A new form of astronomical 

slowly descending lower grip. The movement of the model designed for educational purposes. The model, 

lower grip is therefore the sum of the extensions of while demonstrating the more familiar motions of the 

spring and specimen. This movement is halved and sun, earth, and moon and the various phenomena 

transmitted to a platen travelling downwards at an resulting therefrom, reproduces, in addition, the retro- 

angle of 60* to the vertical. The spring is designed grade motion of the moon’s orbital nodes (with its 

for a scale of la o.'. — 3 in. ordinate, but is calibrated svnodic revolution of 346 d.iys) and the forward 

to extend 3 X 3/ v^3 in. at that load. TTic combined effect motion of the moon’s apsides (with its synodic revolu- 

is to eliminate spring extension from the abscissa; , tion of 412 davs), .ind is thus capable of affording 
and excess spring extension from the ordinate. a demonstration of tlie Chaldean “ Saros " or eclipse 

Afr. WiUiam Barlow : The methods of chemical cycle of ig years and 1 1 days, with its 41 solar and 

graphic formal* modified so as to interpret crystal 39 lunar eclipses, the dates on which these eclipses 

structure by means of models. Certain partitionings will occur, and the further differentiation of them 

of space into similar cells embody the conception that into total and partial in the case of 'he moon, and 

stable equilibrium of a crystal indicates the presence total, partial, and annular in the case of the sun. 

of similarly situated centres of repulsion. Iii the case The Meteorolo/itcal Office : Apparatus for record- 
of the diamond when re^lar dodecahedral cells are ing atmospheiic pollution. Dr. Owens’s automatic 

employed and four cells, feeming a tetrahedral group, air filter is an instrument which at the end of every 

are allotted to each atom, the symmetry traced by the fifteen minutes automaticallv draws two litres of air 

Braggs Is presented bv the group centres. 'The casr through a piece of fine blotting-paper. The darkness 

of benzene is found to be met if, while four cell* of the circle of deposit left on the paper gives an 

stand for each carbon atom, one is representative of estimate of the amixint of suspended matter in the 

each hydrogen atom. Further investigation has re- nir. Records are shown illustrating the reduction 

vealed the general principle that the allotment of the Jn the amount during the coal strike and the relative 

cells among the atoms follows the fundamental importance of domestic fires and factories. The 

valencies ; thus a monovalent at^m requires one cell, amount of suspended matter is found to be closelv 

a divalent two. a trUileni three, and a carbon atom connected with the vertical electric force. The reduc- 

four In a large number of cases an appropriate tion in the latter .it the end of a fog is illustrated bv 

pnrtitioninK into sim lar unit-c-lls when fully allotted a record taken at Kew. 

on the pnn< iple lust stated yields assemblages of cells The National Physical T.aboratory : (i) PatiTson- 

almost identical in symmetry and relative dimensions Walsh electrical height-finder. Designed during the 

with the coi responding crystals. war for measuring the height of enemy aircreB, it 

.S’/r ffenry Haworth- A Dutch house interior. A depends on the Beinnett-Pleydell “roof” principle of 

tour de fnne in perspectne, painted by De Hooge or height measurement. The action of the electrical 

his pupil Hoogcsi ratten, whose name occurs on a height-finder is, by means of a sliding bar situated in 

representation of a letter on the table, _ probably foi each sighting plane and passing over a horizontal 

exhibition at a Kermeez or Dutch fair. The late uniform resistance, to erfitnin at each station a poten- 

Lord Kelvin and others were puzzled to know how tial proportional to the contangent of the angle of 

it was executed, since the picture is painted on three elevation at that station. These two potentials, com- 

danes; since a different vic» is seen when looked at bined In series by cables connecting the tsvo stations, 

mm the holes at either end and there are no lenses and opeiating acrou a resistance prcportional to B, 

in the holes, it would be interesting to know how the give a 1 urrent inversely proportional to the height, 

artist accommodated his drawmg. and thiu. n milliammeter may. by ma king It with an 

fTof, R. C. Ptmnetl; Hen-feathered cocks. In Inverse height-tcale, be made to gi e a continuous 

some breeds of poultry the rocks are feathered like indlcnticn of the height of any dbje t on whidt the 

the hen, lacking the characteristic hackles and sickles two planes art constantly sighted, (a) Photomlcro- 

NO. 2695, VOL. ro 7 ] 
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tf«phic transparencies (Metallurgical Department). 
PtuMomicrographs, shown as enlarged transparencies, 
illustrating retxnt work relating to the constitution 
oi various alloys of aluminium. They show tyi^cal 
structures found in the alloys of aluminium with 
magnesium, copper, silicon, iron, and zinc when 
treated in various ways Some illustrate particularly 
the method of determining the temperature at which 
the alloys become completely solid by quenching small 
specimens from various ten'iperatures. 'Ihc presence 
of liquid at the moment of quenching makes itself 
felt b\ .-i characteristic fine micro-structure. 

Tlw Cambridge and Paul Instrument Co , Ltd : 
Darwin-Hill mirror position-finder. This instrument 
enables the po»tion of an object moving in the air 
to be accurately recorded in teims of three rectangular 
co-ordinates. iTwo horizontal mirrors ruled in squares 
are placed one at each end of a comme n base line, 
the rulings lieing par.illel and per|>endicui.ar to the 
base line. The object is oliserved through a fixed, but 
adjustable, apertuie sight, and the position of the 
image in each mirror i- marked on the glass surface 
either continuously or at simultaneous times controlled 
by telephone or signal. Each minor give, two co- 
ortinntes for an^ position of the image, from which 
the three co-ordinates of the object can be calculated 
for succossne positions These insliuments have been 
used foi the obser\ation of high-anglc gun-fire for the 
preparation of range tables, for cheiking anti-aiicraft 
gun-fire, and for recording the flight of experimental 
aircraft, pilot-bnlloons, etc. 

The Science Museum ; Gravity torsion balance. 
This instrumijit w.is designe<l bv' Baton R Eotvos, 
professor ot physics it the University of Budapest, in 
order to determine the yariation of gravity over com- 
paratively sliort distances, and to make eiyxirimenlal 
investigations on the form of the earth. The instru- 
ment has also been used in Hungary for the location 
of mineral deposits when the density of the mlneiai 
differed considerablv from that of the surrounding 
strata. 

Radiological Rratuh, Research Department, Royal 
Arsenal, Woolwich • Pinhole {^otographs of the 
Coolidge i.idiator tube and photographs illustrating | 
protection in the X-rav examination of materials. I 

(1) Pinhole photographs illustrating the change in I 
shape of the focal spot with curicnl change 

(2) Photographs illustrating the various parts of the 
target of the above tube which emit X-ravs under 
varying conditions. (3) Photographs illustrating 
X-ray protection when radiogrniihing large metal 
objects. (4) Photi^raphs illustrating portable set de- 
sigred and made in the Research Elepartment, Wool- 
wich, with complete protection, for visual examina- 
tion of materials 

Instrument Department, Air Ministry (t) Mercurv 
barometer for use on airships (a) Differential 
thermometer for airships (i) Twin-i»inter revolu- 
tion indicator (4) Gyroscopic turning indicator. 
(H) Aneroid altimeter with computer dial. (6) Per- 
meameter. (7) Liquid oxygen vaporiser 

Mr. A. Leslie Armstrong- Engravings upon flint- | 
ctust discovered at Grimes Graves, Norfolk, together 
with flint implements, upon an ancient living level 


3 ft. beneath the present surface. The nio»t important 
engravmg is a wondcrlully likclife drawing of a stag, 
or perhaps an elk, evidently disturbed whilst biows- 
ing. One foreleg is raised, the olheis are buried in 
herbage. 'Ihe head is held erect and stalks of grass 
are shown luinging fiom its mouth. A second en- 
graved piece has a wcll-duiwn animal’s head upon it, 
apparently that of a hind. Others bear lines and 
iriegular fotms on them. .•\11 were discovered in 
September last bv the exhibitor upon .in ancient living 
level upon glacial sand 3 ft. iione.ith the present sur- 
face, associated with flint implLiiienu ot Mousterian 
type, bone tools, and pottery'. 

British Museum (Natural History); Fading ot 
museum specimens exposed to light (Sir Sidney 
Harmer). Ihe object of the expenmen Is was to test 
the efficacy ot 'antifade ” glasses in prutciting speci- 
mens from fading. 'Ihc conclusions ro.iched are 

(1) that specimens kept in the dark do not fade when 
subjected to a considerable rise of temperature ; 

(2) that objects exposed to direct sunlight aie bleached 
even if protected bv * antifade ' glass; (3) that the 
injurious action of either diffused davliglit or strong 
electric light is far less than that of direct sunllglit; 
and (4) that “ antifadc ” glasses mav have some slight 
.idvantage in protecting specimens from the bleaching 
effect of diftused daylight or ot electric light 

Department of Geology, British Museum (Natural 
History); .\n ancient human skull from the Trans- 
vaal (Mr. W. P. Pycraft) Towaids the end of 1013 
a human skull-cap and temporal bone, and a few 
other skeleton fragments, apparently of considerable 
antiquity, were found at Boskop, in the Potchefstroom 
district of the Transvaal 'Ihe skun.cap is remark- 
ahle for its gie.it length .and parietal width length 
204 mm., bie.nilth 150 mm. — while the forehead is 
narrow. The skull is doliclioceplinlic and tapeino- 
ceph.ilic. 'Dip auriculai height could scaicely have 
exceeded 125 mm., .and from this it may be assumed 
that the cranial cajmcilv did not exceed 1700 c.c 
1 'Ihe precise affinilies and geological age of this skull 
are matters now under investigation. 

Department of Zooloav and Comparative Anatomy, 
University College Cvtological prcp.ir.ations.— (o> 
Golgi apparatus; (h) polai iwidv, Ot mthorhvnchus 
egg; ana W Inello croniatuo, Dvtisius (Dr. Gatenby). 

Dr. C T Trechmann; Shell of the recent Pleuro- 
toinnria (P Idansniiiana) dredged off Barbados, West 
Indies, in 60 f.iihoms of wntei Pleurotomaiia is a 
" living fossil ” ; possiblv onlv about five specimens 
of this species ,irc known Other species occur off 
Japan. 

Zoolomciil I.aboratnrv Imperial College of .Science, 
South Kensington, .*> H' • Effect of pineal gland ad- 
ministration on amphibian melanonhores (Dr. L. T. 
Hogben). Administration of fresh gland or pineal 
extract causes contraction of the melnnophores. This 
effect first appears after a previous treatment of ten 
days with tri-weeklv administration, and follows eadi 
sunsequent treatment lasting for six iiours and at- 
taining maximum contraction in half an hour. Tad- 
poles become exceedingly pale and quite transparent 
in the head region when under treatment while the 
effect lasts. 


The South-Eastern Union of Scientific Societies. 


•pHE twentv -sixth annual congress of the South- 
* Eastern Union of Scientific Societies was held 
at Reading on June 8-11, under the presidency of 
Prof. E. B. Poufton, who, in his pfesidential address 
on “The Inspiration of the UnknowM,” showed that 
entomology wa« a world in which manv workers 
were stilfneeded, and that great blanks in icnowledge 
NO. 2695. \'OL. 107] 


still required filling Dr. Dukinfield Scott con- 
tributed a paper on “TTic Earliest Land Flora,” and 
brought under notice the work of Kidston and I-ang 
On the Lower Devonian flora, and illustrated by the 
!ant«n the structure of Psilophyton, a genus founded 
by Dawson and only now at last coming to be 
generally accepted by paheobotanists. Miss G. Lister 
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read a paper on Conifers in English Gardens and 
lUustratM her remarks by a large number of sped 
mens great interest nas shown by the delegates m 
this popular exposition of native and introduced 
conifers A third botwical paper was by Prof G S 
Boulger on The Origin of the English Tlora 

The Silchester rooms at the Reading Museum were 
crowded when Mr Mill Stephenson gave a demon 
stration on the Sikhester discovenes The thorough 
ness with which the excavations were csmed out 
revealed a cdnplete picture of Romano-British life 
uicluding temple baths silver refinery amphitheatre 
hypocaust dwelluigs latrines and nil that went to 
tnake up a centre of commercial life of the period 
The cemetery remains unexcavated The city is now 
again buned the walls alone showing whilst outside 
there still remain the earthworks of an earlier period 
still when Neolithic Batons plnnned a camp of wider 
dimensions Roman ornaments in bronze called for 
special notice these beuig beautifully executed A 
carpenters plane was remarkable in that it was of 
metal and included screws for adjusting the blade 
A visit to Silchester enabled many mcml^s to pick 
M fragments of Roman brick and Gaulish ware 
Regret that no portions of the buddings or the founds 
Hons had been left uncovered was expressed It is 
inconceivable that our Bntish Pompni was again 
buned out of sight nlmost ns soon as it was 
excavated 

A visit to Windsor rnnbled members to see St 
George s Chapel nnd the King s librarv and to ascend 
the Round Tower Pipers were read bv the Hon 
T W Fortescue and Dr A V Baillie A popular 
lecture wns givei bv Mr H E Peake <mi Racial 
Types in South Enst Fnglnnd nnd this gave rise to 
an animnted discussion ns to whether all the portiois 
of the Eoanthropus skull hnd been properly fitted as 
parts of one and the sa ne skull It was pointed out 
that portions of at least three individuals had been 
found A paper bv Prof John Peraval on Species 
and Races of W^eat wns of valuable economic 
interest Growing plants of Aegilopt ojata were ex 
hibited and the pnrt it has tnken in the evolution 


of modem wheat expounded Specimens of vanous 
wheats were shown mcludmg the hard snow resisting 
Fntteum tpelta 

The afternoon excursions included a visit to the 
rehcs of Reading Abbey of which the Chapter House 
is the most important and extensive The hall 
measured 79 ft by 42 ft One of the tablets on the 
wall commemorates that anaent musical composition 

Sumer is icunen in which is stated to have been 
written down at Hie abbey about a d IZ40 A visit to 
the economic garden of Dr J B Hurry showed the 
great care here exercised to make the garden of an 
educational nature The medicmal plants growing 
numbered twenty five food plants twenty fabnc plants 
eleven and dye plants twenty whilst the herbal 
garden contained a very large number of useful plants 
which were grown extensively m the Middle Ages 
and alluded to by Chaucer Spenser Shakespeare 
and others In the museum attached were many 
commercial derivatives from the plants A fine fabric 
made from the common nettle was noticeable 
ArchseolMists paid an afternoon visit to the quaint 
Upton Ckurt with its manv-gabled roofs and its 
hidden pnest holes and to Padworth and Aldermaston 
diurches when Mr C E Keyser acted as guide 
The University College was also visited after which 
^ proceeded to the Experimental Gardens at 

It IS worthy of note that Reading Museum pos 
sesses a copy in needlework if the famous Bnyeux 
tnpestry exet ited by the I eek Needlework Society 
We renember that when we list saw the onj^inal at 
Bayeux it hnd suffered mutilation by a relic hunter 
nnd the three cornered piece which had been snipped 
out having cone into possession of the South Ken 
sington Museum hnd been returned to Bayeux but 
instend of being replnced in position it vas nounted 
separately on a block Perhaps it hns since taken 
Its proper place in the tapestrv and the modern piece 
which had been worked m been removed 

An importnnt portion of the business of the con 
gress a ns the complete revision of the rules which 
nftcr discussion were passed as presented by the council 


The Orientatioa 

A T a meetmg of the Ro\al ^nthiopological Institute 
held on May ni Prof H J Rost read a paper 
on Celestial and Terrestrial Orientation of the 
Dead Two forms of oriental on were distinguished 
and illustrated bv examples namely graves 
orientated fa) on a point in the he ivens as the east 
^ on a point on the surface of the enrth e g Mecca 
^e former Prof Rose called celestial the latter 
terrestnal onentation The deciding factor was 
normally the point towards which the face of the 
buried corpse turned Ihis point was often the former 
habitat whether real or su{^sed of the dend man s 
people 

liie author compared the custom common among 
many pei^es of burying m or near the hut or 
facing towards the suppos^ home of the man s spint 
at or before birth This was combined with a belief in 
relncamation the ghost feared and avoided as such 
was welcomed when it became a babv born of a 
sraman of Us own clan or tribe but as the rebirth of 
some persons eg notonous crunmalt was not de 
sired means were taken to place their bodies in such 
a position that the ghost would get lost Thus only 
the desirabie people were buned in the normal place 
or with the normal onentation towards the dwellmg 
jdace of their potential mothers or towards Hades 
whence in many cases the souls of the new bom come 
Belief Ja reincarnation however need not of neces 
sity lead& the practice of onentation 
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of the Dead 

Celestial onenUition was not always possible in 
low grades of culture which might have no 
knowledge of anv such thmg as cardinal points 
Where celestial orientation existed such knowlolge 
could not be assumed w thout further evidence It 
m j,ht ndicdte (a) the departure of the dead to a 
land of darkness marked by the position of the 
setting sun (h) the departure to n land of light 
mnrked hi sunrise Moreover as some were too bad 
to be wnnted bade on earth some also fe g import 
ant chiefs) were too exilted ever to become babies 
again Hence to find a cemetery containing a number 
of b< d es most of which fnce to one ounrter while 
a consderable number fnce to another rather proved 
than disproved del berate orientation This applies 
for example to the bunal ground of Megara 
Hi bItea 

Onentation E W was frequently accompanied by 
orientat on N S Houses were frequently con- 
structed so as to facilitate observation of the position 
of the sun If this was done it was a matter of 
indifference whether the house ran N -S or E -W 
The grave was regarded as the house of the dead 

Another possibility was that the grave as a sleep- 
ing plnce was so nrranged that the rising sun would 
warm and vivify the sleeper This apolles only to 
the E W position 

The idea of the journey of souls to a place on eartb« 
but far distant may often be distinguished from 
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oel«*tiaI orientations (a) bv the fact that they tend 
to converge, not to diverge in direction , (b) oy the 
absence m graves at nght angles to the prevailing 
direction 

They may also be orientated bv being placed ilong 
a road of spints There wtie three mnm chssrs ot 
non orientated burials those with (a) an absence of 
any intelligible amngement whatsorver as in the 
Bntish round barrmvs (b) t funcnl feast arrsng 
inent as among th« Siculi and som« Amerindians 
(c) a Sociocentric ’ irrangement ns among the 
vVotjobaluk Omnha Ponkn etc 

In conclusion Prof Rose suggested th it if his 
deductions were soun 1 the\ igoidsd infer ilia iniw 
lest of race 

In the discussion which fallowed the rending of th 
paper Dr Rivers the president jointed out that 
Prof Rose in coupling n incnrnntion and terrestrial 
orientation h d sugg si<d in rnti th new con 


I nectioii In Mtl ntsia oiicnlition was usually terres- 
trial Thcrt, was however, a form of orientation 
which while being celestial had no connection with 
(he cardin il points It w is in the direction of a home 
of the dead m the skv whieh he connitted with the 
Melanesian variant ot upiight burn! and the custom 
I of burying the dead in the sea with weij,hts attached 
I to their legs Dr Rivers suggested, further that our 
own practice of Ia>ing the coipse on its back mu be 
connected with the home of the diad in the sk\ Prof 
Flliot Smith refentd to the custom of the proto- 
dynastic Egyptians who buried thtir dead with the 
licad to the south whilt in the second and third 
dynasties thev weie bund with the head to the north 
in each case tow ir is the country of origin Mr H 
Peake pointed out th it th teircstrial oncntation would 
tend to become celestial as i people in the course of 
ts wanderings lost the m m r\ of the direction of 
ts original point of departure 


The National Academy of Sciences, U.S A 


'T*HE annual meeting of the N itional Academy of 
Saenoes was held at the Smithsonian Institution 
on April 35 27 Unusual interest was taken in the 
meetings owing to the presence of his Serene High 
ness Albert I , Prince of Monaco Prof and Mrs 
Albert Einstein and Dr Fiank Adams of Montreal 
a foreign associate In accordance with a precedent 
of long standing Picsident Harding received the 
academy 

On Monday evening April 3^ the Prince of Monaco 
gave an address, illustrated by moving pictures on 
his researches in oceanography for which the Agasstr 
medal founded by the late Sir John Murray was 
awarded to him by the academy in iqiS After the 
address the Prince graciouslv received the members 
of the audience at a reception held in the National 
Gallery of Art 

On Tuesday (he president Dr C D Walcott 
extended a welcome to Prof Alliert Finstein on behalf 
of the academy to which Prof Einstem bnefly 
responded expressing his sense of pleasure at being 
present at the meeting of the academy and receiving 
Its welcome 

On Tuesday evening at the annual banquet the 
presentation of the academy s med ils was made 
The Mary Clark Thompson medal for eminence in 
researches tn palaeontology and geology was awarded 
for the first time to Dr Walcott for his classic 
studies in Cambrian palaeontology The Agasstr 
medal for iqi8 was presented to the Prince of 
Monaco The Agassiz medal for iqai was pre 
sented to Admiral Sigsbee for his investigations 
Including deep sea soundings and other oceano 
graphic work mainly in the Gulf of Mexico 
Tlie Henry Draper gold medal for eminence in 
astronomical physics was awarded to Prof P 
Zeeman, of Amsterdam, for his discovery of the so 
called " Zeeman effect ’’ and for the study of the in 
fluenoe of magnetism upon light In Prof Zeeman’s 
absence the medal was communicated through Dr 
Hubrecht secretary of the Netherlands I egation The 
Daniel Giraud Elliot medal was awarded to Dr Robert 
RIdgway for his studies of the birds of North America 
especially part vii! of his Birds of North and Middle 
America,” which has recently appeared The Hartley 
gold medal for eminence in the application of science 
to the public svelfare was awarded to Dr C W 
Stiles for Ms work m the investigation and eradication 
of the hookworm disease in the United States 

At the bosliiess meeting on Wednesday, April ay 
Dr Wakott tendered hla resignation as president of 
academy on account! of his desire to lay down 
NO 2695, VOL 107] 


something of the burden of administr ilivt work whiih 
he has long earned, and in order to be able to devote 
himself more completdv to his studies of palx 
ontology but at the unanimous dtsitc of the academy 
he consented to withdiaw his resignation for the re 
maining two years of his term Dr George E Hale 
resigned the office of foreign secretary on account 
of ill health, and Dr R A Millikan was elected to 
succeed him Messrs Hale and Pearl were elected to 
the ouncil and the following new members were 
elected to the academy Messrs I rank Michlei 
( hapman William I eroy Emmet William Driper 
Ilarlcins Ales Hrdlicka Arthur Edwin Kenneily 
William George MacCallum Diyton Clarence Miller 
George Abram Miller Benjamin I incoln Robinson 
Vesto Melvin Slipher I ew is Bui ktev Stillwell Donald 
Dexter V in SIvke Ihomas Wav land Vaughan 
Hcniv Stephens W ishington and Robert Sessions 
Woodworth 

Numerous papers were presented at the scientifii 
sessions The principal feature was the address of 
Dr W S Adams of Mount Wilson Solai Observa 
tory on his spectrum researches on tlie motions in the 
line of sight and thi absolute magniludes rf nearh 
2X)o stars Dr Adams pointed out the excellent con 
firmation of Russell s theory of giant ind dwarf 
stars and discussed the bearing of the observations 
on the dependence of stellar velocities upon spectral 
type and absolute magnitude He also treated several 
otner questions which are no longer insoluble now 
that for the first time the positions directions and 
velocities in spare of such a large and homogeneous 
mass of stars have become known 
Dr C D Walcott gave a profusely illustrated 
paper in which he dinrted attention to the great 
detail in the structure of the tnli^ite which he has 
found bv the application of a new photographic process 
Dr H F Oslxrn of the American Museum of 
Natural History New York traced the evolution 
and geographical distribution of the Proboscidea The 
two mam groups of the mastodons and true elephants 
were folloi^ by the aid of skeletal {diotographs 
restorations and maps from their original homes In 
northern Afnca and Central Asia in the Focene 
through their migrations over Europe and Asia to 
North and South America by way of Bering Strait 
Another paper of the same general character was 
given bv Dr J r Memam president of the Carnegie 
Institution on his twenty vears of study of the evolu- 
bon and geographical distribution of the bear family 
Dr T R Jones of the University of Wisconsin 
showed the pathological influence of temperature, and 
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Uw relation of it to the adiwtabititY of certain foils 
and dimates to the growth of the prfnapal food crops 
Dr Simon Flezner communicated the results of ex 
penmental epidemics produced in colonies of mice, in 
which it was shown that the mortality is enhanced 
bi the introduction of fresh subjects after the epidemic 
has nearly run its course the recurrence among the 
original colony seeming to be promoted by the disease 
of the new individuals 

Novel experiments on the skin temperature of 
pach\denns, reported by Dr F G Benedict 
embraced measurements of thei temperatures of the 
elephant rhinoceros, and hippopotnmus at the New 
York Zoological Gardens The difference between the 
results for these hairless ■mimaU and the results for 
man seem to depend largelv on the gicst thickness of 
the skin with 'iccompaniing control by outside is 
contrasted with intenor temperature conditions 
\ short popular account was given by Dr C G 
Abbot of his experiments isiih solar cooking apparatus 
on Mount Wilson Ihe ippliration of the solar heat 
IS Indirect through an oil tiriulatory apparitus tiiclud 
mg a reservoir in which arc inserted the ovens All 
kinds of domestic cooking except frying and the 

r iserving of fruits and vegetables were carried on 
jar of preserved pears prepated in the solar cooker 
was exhibited 

In a paper by J R Carson and J J Gilbert on 
transmission chuacter sties of the submarine cable 
further employment ^^as made of the extraordinary 
opportunitv enjojed bv (hvs cists during the war 
owing to the Government contiol of the Alaskan cable 
A valuable paper had been on the charactenstiis 
of this cable by signal corps officers at the academy 
meeting of ipao rurthei apf 1 cations of the results 
IV ere now given 


A New Treatment of Sleeping Sickness. 

AT a meeting of the Royal Society of Tropical 
Medicine and Hvgicnc held on May ao Dr 
Claude H Mai shall sen or medical officer of the 
Uganda Protectorate read a paper on a new treat 
ment of trypanosomiasis (sleeping sickness) which had 
been originated bv Dr S Af Vassallo of the Uganda 
Medic il Service and himxelf Remedies injected into 
the circulation though they may sterilise the blood 
probably d i not destroy the parasites in the central 
nervous system since the trvpanosomes produce 
thidcening md occlusion of tht choroid plexus at an 
earlv stage of the disease and thus prevent the pas- 
sage of drugs from the ai dilation into the spinal 
fluid In itjiS therefore in a well marked case of 
steeping sickness an intravenous injection of 
neokharsivan was made and three hours afterwards 
3 07 of the patients blood was withdrawn ao 
minims of the serum was then injected into the spinal 
canal an 1 nc further treatment was given twenty- 
seven nu nths afterwards the patient was quite well 
and his blood free from parasites Of thirty cases 
similarly treated a large majonty were quite well 
at periods varying from six and a half to twentv- 
seeen months afterwards The results are supposed to 
be due onlv in part to the drug contained in the serum , 
It held Oiat an antibody trypanolysin is formed in 
the blood of an infected patient but that this cannot 
fai ordinary circumstances reach the parasites in 
the central nervous system Acting on this view Dr 
Votsallo is now treating cas s along similar lines, 
but without previous intravenous injection of the drug 
Later tpealurs emphasised the value of the wane 
of Marshall ana his colleague but it was pointed 
out that It was early as jet to claim that the cases 
were permanently cured 
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UnJnotutjr and Educational Intelligence 

Cambridu — ^The Frank Smart prizes for botany 
and zodo^ have been aw irded to A J Smith 
Downing Uollege and G S Carter Gonville and 
C uus College, respectively 
Glasgow — Sir John H Biles has mtunated his 
intention to retire in September next from the John 
Flder chair of naval architecture and marine en 
gineenng which he ha:, held since 1801 Prof Biles 
has served m many capacities under the Admiriltv 
md the Board of Trade and is Consulting Naval 
Architect to the India Office Hr received the thanks 
of the India Council for his services m designing and 
constructing river craft for the Mesopotamia Expedi 
tiooary Force during the vv ir 

Iho late Mr William | Chrystil chemical nianu 
facturer of Shaw field Works Rutherglen has be- 
queathed 10 oool to the University to be applied as 
the Senate mav determine and also mood to the 
Roval Technical ( ollcge for endowment 
OxvoRD — Dr E Mallam of Magdalen ( ol!eg« 
has been appointed LiUhfield lecturer in imdicine? r 
two years as from October 5 next 
r mil approval h is been given in ( onvucation to 
the statute constituting the D< legacy (or the Society 
of Oxford Home Students and to the decree authoris- 
ing the loon of iq oool from the spec ml reserve fund 
for the completion of the Dyson Pei nils Laboratory 
St Andrew s — Dr R Rot inson director of re 
search m the British Dyestuffs Corporation Hudders 
held h« been appoint^ piofessor of chemistry and 
director of the cnemiial research libm it ly in sue 
cession to Prof Irvine now Principal of the Uni 
versity 

Thf (ward of the Will nn Gibson itsc ireh scholir 
ship for medical women (the second since its founda- 
tion) has been made bv the council of the Royal 
Society of Medicine to Miss Gertrude M \ HerrfeM 
of Fdinburgh 

riiF ChemiLal Agt for June 18 announces that 
Mr K C Brownin., who for many years was 
Government amlvst in C vlon has been appointed 
professor of chemistrv and metallurgy at the Artillerv 
College (formerly the Roval Onlnanm College) 
Woolw ich 

At the meeting of Lecdw University Court held on 
June IS, the sixteenth annual reprrt for the year 
1919-20 was adopted The vico-i hanccllor Sir Michael 
Seller addressed the court and stated that the most 
urgent question before the univrrsitv was one of 
finance The cost <f maintenance was almost double 
that of 1918 and the balance sheet for the current 
year would show a dehiit of 14 oool ihe present aU 
come was about 140 ooof of which 13 7 per cent came 
from Government grants 164 per rent from local 
education luthonties 14 8 per cent from endowments 
etc and ifi-i per cent from students’ fees At pre< 
sent the average cost per student is 74I per annum, 
and the average fee paid is 27/ It has therefore been 
deaded to adjust the fees to meet the difference be 
tween the total cost of the education provided and the 
funds derived from all other sources Under present 
conditions this means an increase of lol per annum 
in the tuition fees and a small increase in examination 
fees The report contains some account of the work 
m hand in the various depat tments and concludes 
with a list of donations etc , from which it appears 
that during the past year the unhreraitv has received 
more than half a million sterltnif m donations 
including eight gifts of 10, oool and over and ona 
of 77 340I in addition to their annual subscription 
of 4000I from the Clothworkers’ Company of London 
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Calendar of Scientific Pioneers. 1 Societies and Academies. 


aiMM 28. IS 8 I MattiMM Jakob SoMeidea Jlod —At 

first on advocate at Hamburg, Schleiden afterwards 
held the chairs of botany at Jeni and Dorpat He 
did much to establish the cell theoiw while among 
his important writings was his Prmciples of Scientiiic 
Botany 

JuM 83, 18S1. WnMtai KJoard Weber died —Fro. 
feasor of physics m the University of Gottingen 
Weber uas associated with Gauss in some of his 
investigations, and did vUuable uork on the defini 
tion and determination of electrical units 
June 83, 1833 Sir Joseph Prestwioh died —While 
in business as a London wine merchant Prestwich 
studied the geology of Hampshire and the london 
basin the coat supply of England and the antiquity 
of man \t the ige of sixtj-tuo he succeeded 
Phillips 19 ptofessor of geology at Oxford 
June 88, 1833 Oorta Mottoueei died —The recipient 
in 1844 of the Coplev medal foi his electrical re 
searches Matteucci wi> professor of phjsics first nt 
Bologni and then nt Raxtnni ind Pisa lot some 
years he was connected with the I till m telegraphs 
Juno 88, 1783 Odbert White died — Fdutated at 
Oxford and for i time senior proctor White pissed 
most of his life it Selboine IIis well known 
Natuiil History ind Antiquities of Selborne wis 
published in 

June 88, 1831 Snphie Qemuwi died —A versitile 
ind leimed woman S iphie Germain was distin 
guished foi lui mitliemiticil wiitings on elastic 
surfaces 

June 88, 1883 Sir Edwwd Sabme died An officer 
in the Ro> il Artillei v Sabine m idc viUiabli pen 
dulum and migntticil uivestig itions which gixe m 
impulse to the svslemtic study of terrestrial mag 
netism From 1861 to 18*1 he wis president of the 
Royil Soticty 

June 87, 1389 Jamee Smithson died Owing to 
< ircumstanccs of birth Smithson wis iducated at 
Oxford undei in issumed mmo His knowledge of 
ch« iiistry ind mneialogi I d to his bting idmitted 
Is 1 fellow of the Rml Societi in 1787 Most of his 
life was spent on the t ontinent assocnting md cor 
responding with nun of science He died it Genoa 
leivmg his fm-tunc of mire thin too ooof to the 
United States the Goyernment of which founded the 
famous Smithsonnn Institution 
June 87, 1878 OhnstiM Qottfned Eluwiberg died 
— Aftei traxelhng through East Russia with Hum 
boldt Ehrenbirg bee line 1 prifessor at Berhn and 
m 184a was made secretary to the Berlin Academy 
of Sciences He was the nist to show that certain 
rocks consisted of minute forms of animals or 
plants His Mikrogologie was published in 1854 
June n, 1888 Ouri Sdieriemmer died - A student 
of Bunsen s Schnriemmer in 1858 came to England 
as assistant t> Roscoe and in 1874 was appointed 
professor of 01 game chemistr) it Manchester 
June SS, 1817 Pud Sdwtxenberger died —The sue 
cessor of Balard it the Collige de France Srhutzen 
berger made important researches on colouring 
matters the constitution of alkaloids and on platinum 
compounds 

June S3, 1888 Thornes Henry Huxley died —As a 

naval surgeon Huxlcv cruised in H M S Rattlesnake 
and sent home import ini pqoers on the Hydroroa 
From 1854 to 1884 he w i- professor of natural his 
toij at the School of Mines His scientific work em- 
braced vertebrate and invertebrate morirfiology, com 
parative inatomx histology and palaeontology His 
lucid essays and crusade for freedom of thought 
attracted w idespre id attenti ui and ns a man and a 
citizen ’ he undertixik much public w ork F C S 
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Royal Society, June 16— Prof C S Sherrington 
pesident in the chair —11 B DIxoa Dr C <^p 
boll, and Dr A Parker ihe velocity of sound in 

gases at high temperatui es and the ratio of the 
specific heals— Prof J R Partlagtoa Ihe ratio of 
the specific heats of iir and of carbon dioxide Tlie 
ratio of the specific heats y-c_ / _ has been detei 
mmod by the method of adiabatu expansion for the 
gases air and carbon dioxide Iht g s was cont lined 
in a 120 litre vessel and the temperature change im- 
mediately after expansion followed by a platinum 
thermoTieter with coinpcnsatii j, leads of wire 
0001 mm diameter the resistanct of which was 
observed bv an Finthoven string galvanometer of 
001 seconds period The fundamental temperature 
measurements were made bv a mercury thermometer 
The results were calculated bv the characteristic 
equation of D Berthelot so that deviations from 
the ideal giscous state were allowid f >r The final 
results accurate to i part in 1000 are y for air at 
17° C = 1 4034 / for carbon dioxide at C — 

13022 whence f_ for air at 17® C 02387 cal md 
for carbon dioxide at 17° C o iqqfi cil All the 
values refer to atmospheric pressure — Dr A B 
Weed and Dr F B Yoaag (i) Light body ' hxdro 
phones and the directional properties of microphones 
A light prolate ellipsoid p< ssesses directional proper 
ties by virtue of its shape Quantitative results ob 
tuned agree with tilculited values supplied by Prof 
Iamb Owing ti the pronounced intrinsic directional 
properties of the microphon 1 spherical light beidv 
nydrophone is pratticalh equal in directional efficieniv 
to one of ellnisoidal fenn 1 ight body hydro 
phones are of v line is exjenmental exploring instru 
ments (a) The a lustic disturbances produced bv 
sin ill beidies in plane wives transmitted through 
water with special reference to the single jilate dine 
tion finder Sound distnl uiion w as explored round a 
number of dists immeised at a distance from a small 
submerged source >f sound Bv means cf a pair of 
miniature hydrophents — one bi-directional the other 
non directional it w as pc ssil le to chart (i) direction 
of oscillation of the w atcr particles (2) relative ampU 
tude of the movements aid (3) lelative amplitudes of 
the pressure osciUalii ns The charts obtained fall 
broadly injo two classes accordmg is the discs are 
solid or contain iir filled cavities very minute air-filled 
spares giving marked effects The behaviour of a 
typical baffle plate is investigated but no satisfactorv 
theory of the baffle is offered — M A Oiblitt Some 
problems connicted with eviporation from large ex 
pinses of wattr The problems of distribution and 
amount of w iter v ipour present are considered for a 
current of air of uniform speed movmg over a water- 
surface of uniform tempeialure Near the surface it 
a thm layer of air thiough which watei vapour dif- 
fuses slowly bv molecular processes but above this 
IS a rapid transition to a turbulent rigtme where 
diffusion becomes much more rapid At and near the 
w ater surface the problem is treated as one of eddv 
diffusion Formulae are obtained for humidity at anv 
point of the au-.current and for rate of evaporation 
from stretches of water extending anv distance down 
wind The distribution of water-vapour is obtained 
for some typical cases and an estimate made of the 
rate of evaporation from long stretches of w atcr under 
various conditions of wind water surf ice tempera 
ture and turbulence The effects which each of these 
elements exerts when varied within their natural 
range are examined The results emphasise the con- 
trol exercised bv atmosphenc turbulence ovei evapnra- 
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Uon from large areas.— F. d. Tay : The photo^phic 
efficiency of heterogeneous light. Two possible laws 
of action are discussed (1) M radiations composing 
the heterogeneous beam may act simultaneously but 
independently; and (a) all radiations may act simul- 
taneously but not independently. The possibility of 
testing the laws depends on the form of law connect- 
ing the probability of a single grain of the phot^ 
graphic emulsion being made developable with the 
intensity of the exciting light. The form of this law 
proved experimentally oy Slade and Higson is con- 
sidered, and a result is deduced which can be tested 
bv experiment. From the evidence obfnine<l it is con- 
eluded that over the spectral range used in the experi- 
ments (A4350 to A4000) radiations of different fre- 
Quencies act simply as a total amount even when a 
difference In quality exists. 

LtaMaa Society, June a. — Dr. A. Smith Woodward, 
president, in the chair. — Prof. W. Osrstaag : Haeckel's 
blogenetic law : A theory of ancestral heredity. 
Ancestors created, heredity transmitted, and develop- 
ment repeated the order of creation. A generalise 
recapitulation of the essential grades of ancestral 
structure was also possible without involving succes- 
sive adult images in the ontogeny. The morphological 
test to apply to these theories was whether the stages 
of ontogeny resemble successive adult organisations 
more cloaelv than the corresponding formative stages 
of ancestral ontogeny. This teat was invariably in 
favour of the “persistence theory" of recapitulation 
and against the theory of accelerated adult incorpora- 
tions. 

Aristotelian Scclcty, June 6.~Prof. Dawes Hicks, 
vice-i»esident, in the chair. — Dr. Dorothy Wrlnch* 
The structure of scientific inquiry. In the earlier 
stages of empirical generalisations results of a general 
character are built up and applied by means of the 
forms of reasoning employed m probability inference, 
vis. induction and analogy. In the more advanced 
stage the aim of science is to arrange the general 
prr^ioutions which cover, as particular cases, the 
phenomena of which we are aware in such a way 
that the phenomena of the world are deducible from 
the smallest possible number of assumptions. Logical 
necessity alone can knit together theories and the 
experimental results which go with them. It is found 
that logic consists of relations between sets of pro- 
perties. The general study of the formal and abstract 
properties is at the foundation of the great advance 
in modern science. In particular the process of true 
analogy, whereby the problems of electrostatics, cur- 
rent electricity, thermodynamics, and hydrodynamics 
are simultaneously solve'd. Is of the utmost import- 
ance. 

Pakis. 

Acsdesiy ol Scisaccs, Mav 30 — M. Georges Lemoine 
in the chair A. BtoodsI ; The application of distri- 
buted statical transfea-mers to the regulation of high- 
voltage m.sins.— B. Jekhewsky ; Bessel’s functions with 
two variables. -E. Ksgbetllaatz : The developments of 
Jncobi.— Et. Delassas ; A consequence of the laws of 
friction — J. Vsllot: Diffuse radiation nt Mont Blanc 
Observatory compared with that at lower altitudes. 
The stations chosen were at the altitudes co, 1100, 
3^, 4350, and 4330 metres above the sea. A table is 
^ven showing mean values for the observations on 
serand exceptionally fine days. The diffuse radiation 
^mlnlshes at first up to an altitude of 3500 metres, 
and wen at the top of Mont Blanc increases suddenly 
to nwriv double. This is explained bv the intense 
radiation of the snow. — A. SchasMSsse : Observations 
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of the Dubiago comet (iqaic) made with the bent 
equaj^al at the Observatory of Nice. Positions given 
for May 34 and 35. The comet was of the u * mag- 
nituM, and showed a slight central condensation. — 
G. Bmbat and Mile. M. Ilaaet : The Lippich black 
fringe and the precision of polarimotric measurements. 
From calculations and experiments cited it is con- 
cluded that even after choosing the best position of the 
line of separation it is not possible, with Nicol prisms, 
to measure a rotation of the order of so* with nn 
errw leas than one minute. With more intense sources 
of light, such as the mercury arc, this error can be 
reduced by one half. — R, Bealeack : The problem of 
achromatism of thick.centred systems. — M. RetW : 
Radlogoniometrv and atmospheric influences. Earlier 
observations (1014) had shosvn that in the course of 
the day Hertrian waves were absorbed by the atmo- 
sphere. The present research was an attempt to find 
out whether, in addition to absorption, the direction 
of the waves was modified. The deviations observed 
were of the order of the experimntal error, and con- 
sequently no certain conclusion could be drawn as 
to the cause of the small variations observed — G. 
Dijardln ; The ionisation of argon by slow electrons. 
An account of the application of the lamp with three 
cl^trodes, of the type commonly employed in military 
wireless telegraphy, to the determination of the ionisa- 
tion potential of argon. The value found was ij 
volts.— A. Daavinier . The L series of uranium and the 
principle of mmbination in X-ray spectra. — A. Cabrlcr ; 
•An automatic lighting and extinguishing apparatus 
for street gas lamps. An account of an apparatus 
which has been in use for eight years, and comparison 
with a similar apparatus recently described by Paul 
Bernard and Barbe — V. Anger • Double catalysis ol 
vanadic acid and hjdrogen peroxide. Vanadic acid 
may be reduced to 'vanadvl sulphate or oxidised to 
pervanadic acid by hydrogen peroxide in the presence 
of sulohuric acid, the direction of the change being 
conditioned bv the amount of acid present. — Mile. 
WolB : Furfuralcamphor and some of its derivatives. 
An account of the product of condensation of furfural 
with camphor and the substances obtained by reduc- 
tion.-- M. ManelsKs ; The action of ethylmagnesium 
bromide on dibenzylidene ryrlohexanone and v-meth\l- 
cyclohexanone. — G. Tanrel : 'fhe influence of ammo- 
nium molybdate on the rotatory power of some 
sugars. Changes in fhe rotatory power produced bv 
adding solutions of ammonium inolybdnte to solutions 
of xylose, glucose, rhnmnose, arabinose, galactose, 
sortxMe, IsBvulose, and mannose are given. No change 
was produced in the rotation of saccharose, maltose, 
trehalose, lactose, mcleriiose, raffinose, stachvose, 
inulin, quercite, and inosite. In the cases of the 
sugars whose rotation was affected, some evidence is 
adduced of the formation of a compound between the 
sugar and the molybdate - F. Bearlen and Ch. 
Crartels : The formation of Julin’s chloride in the pre- 
paration of electrolviic chlorine. In certain cases 
acicular crystals were found in considerable quantities 
in electrcdvtic cells. These have been collected, purified, 
and shown to consist mainlv of hoxachlorobenzene. — F 
Rmin and P. de Bran : The structure of the .Alpine 
chain.— Mile G. Coasla : The individual variations of 
Ptilocerat planorbis.—M. FlaJeM : The strong mag- 
netic perturbation of May 14-13, iqai. An account 
of the magnetic disturbance as shown on the recording 
instruments at the Lyons Observatory. The needle 
was at times beyond the limits of registration, and 
all the telegraphic circuits were seriously affected.~G. 
Dapeat; Contribution to the study of the acid con- 
stituents of the secretion of the maritime pine. 
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LflBvopunaric acid is readily isomenscd bv heat acetic 
and hydrochloric acids whilst the dextro-aad is un 
affected With hydrodilonc acid the change is effected 
in two stages first into a pimarab etic ind and this 
into the stable form /3 pimarabictic acid 1 he latter 
acid hss been isolated and ident fied w th the pure 
sbietic acid isolated by Schultz — N A Barbierl 
\natomical study on the nrctin'il tci minat on t f the 
optic nerve in the animsl series Results t f anatomical 
analysts are given which in the autlK s op nion 
prove the complete and reciprocal indepondin t of the 
retina and the optic nerve in animals Th s would 
suggest the possibility of surgical intervent on in the 
posterior chamber of the e\P — R Neel Some func 
tional attitudes of the chondriome of the h patic cell — 
I M BMsaccs Cells with eosinophil granulations of 
histioid origin in the blond c iculating n the embryo — 
C Qoriol Sudden physiological mutations in lactic 
ferments bv divergent individuals — M Dervkii* 

Method of individual diagnosis of the blood and of 
sperm A serum is prepared bv sensitising a labbit 
bv injections of human sperm This senm f, ves pre 
cipitat ons with human sperm and human blood and 
various applications m diagnosis arc suggested Bv 
its means it can be determined whether a gnen sam le 
of blood IS that of a man or a woman — W 
Kepaezewski Food anaphylaxv and its therapeutics 

In cases where horse flesh has been taken as food r 
where infants have been nounshed on the milk of the 
horse esceptionalU grave symptoms have been oh 
served to follow the miection of antidiphtheric scrum 
produced through the horse It would appear to be 
probable that the bodv can be sensitised to a scrum by 
food — R Bayen The use of ox>gcn mixed with 
carbon dioxide in subcutaneous injections as a treat 
ment of mountain sicl ness and certain toxic dyspnoeia 
_R Sazerac and C LavadHl The action of bismuth 
on syphilis and on the Nagana trypanosome Potass 
lum tartarobismuthate exerts a marked curative action 
on expenmental syohihs of the rabbit and on the 
spontaneous spinllos s of the same animal The cura 
five effects on Naga la tr\ lanosom as s ilthough clear 
are inferior to the two above mentioned 
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Amencan and &-itt8h Superannuation 
Systems. 

T he hfteenth annual report of the president 
and of the treasurer ot the Carnegie 
Foundation for the Advancement of 1 earhing pro 
Mdes some interesting reading particularly with 
regard to the pension system in operation in the 
universities and colleges of the United States 
The work of the 1 oundation falls into three parts 
(1) the completion and liquidation of the old 
system of full paid pensions (a) the development 
of the contractual forms of insurance and of old 
age annuities through the policies of the Teachers 
Insurance and Annuity Association, and (3) the 
prosecution of significant studies and reports 
through the Division of Lducational Inquiry The 
last-named constitutes an important and active 
branch of the I oundation with an income derived 
from the investment of a capital of one and a 
quarter million dollars Its most recent inquiries 
relate to the subjects of legal education and the 
training of teachers As a result A Study of 
the Training of Teachers for the Public Schools 
baa recently been published and there is promised 
m the immediate future the first section of a 
"Study of L^sl Education Without doubt, such 
enquiries form an increasingly valuable feature of 
the work of the Foundation 

On the other hand, it is to be noted that the 
trustees admmister a total sum of almost twenty 
ftve miQion dollars, the income from which is at 
present mainly devoted to superannuation pur 
poses For the year ending June to, iqao, the sum 
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87s 5*4 dollars was granted in retiring allow 
ances to administrative officers and teachers or 
their widows in certain of the colleges and uni 
versities in America As is well known the gift 
was intended primarily to establish retiring allow 
ances for teachers in the higher institutions of 
learning in the United States Canada, and New 
foundland The income was however quite in 
sufficient to provide for all these and nt present 
the pension obligations of the Foundation are 
confined to some five or si\ thousind teachers and 
administrative officers who were in the service of 
institutions associated with the Carnegie Founda 
tion on November 17, 1913 As the income is 
released, it will be devoted to the advancement 
of teaching in American colleges and universities 

With regard to the officers and teachers who 
do not participate in these pensions — the large 
majority— the trustees have promoted a contractual 
plan of old age annuities and some fifty pages 
of the report give an iccount of its progress and 
development In brief it is a contributor) svstem 
of deferred annuities which will graduallv super 
sede the previous non contributor) pension 
scheme It is intended that the teacher should 
contribute 5 per cent of his sahry and the in 
stitutions a like sum, the combined premium to 
be paid to the Teachers Insurance and Annuitv 
Association and to become the propertv of the 
association In exchniige the teacher will receive 
nn annuity pohc) — a contrnct which gu irantees 
that in case he dies before the stated age a sum 
equal to the premiums with interest will be ptid 
to his dependents and that in c. nse he hv es to the 
stited age a selected "i nuit) of eqiiivilent v due 
will be paid It will be observed thit insunnte 
IS considered i rcsponsibilitv of th incher done 
The success of the *> he ne so far mav be 
mensured by the fact that the issociation which 
began the issuing if coitricts in March 1919, 
had by July 19 o issued policies rcpre«enting 
more than two and 1 h id million dollnrs insur 
ance and also innuilies representing the pavnient 
at m iturity of nearl) hnlf n million dollars 
annually 

It IS instructive to c mpnre this scheme with 
the 1 ederated Super innuation System of British 
universities In the first place some five or six 
thousand American teachers who were in service 
in the associated institutions before November 17, 
1915 are well provided for by the Foundation by 
means of a non-contnbutory scheme for which 
there is no parallel in the British scheme The 
I nearest approach to this splendid provision is the 
T 
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recent Government gfrant of $oo,oo6l — a sum, 
however, which is less than half what is required 
to put the pensions of the senior members of the 
umversity staffs upon a satisfactor} footing In 
addition the Carnegie Foundation will continue 
to provide retiring allowances on the sime non 
contributory basis to a certain number of old and 
distinguished teachers Next in the British 
system there is no specific provision for widows 
or oiphans, nor is there provision for dissbihty 
such as has been instituted b> the Carnegie 
Foundation for the teacher who despite his own 
foresight and self denial finds himself snd his 
famil} the victuns of disease or of acadent 
The reserve accumulated to meet such cUims is 
now 320 000 dollars 

I urther the American scheme is administered 
from within as opposed to the Federated System 
which 18 worked through insurance companies 
In consequence there is economy in 'idmmistra 
tive and other expenses Insurance companies 
are not philanthropic institutions Mr Fisher 
President of the Board of Education on the 
second reading of the School Teachers (St per 
annuation) Bill 1918 was aware of this 
when he stated that f the Act were worked 
through insurance compnn es there would be the 
objection that public moiey was going in divi 
dends to the shareholders of these companies 
This IS prtciselj whit is happening in the 
federated Superannuation System to diy I he 

Teachers Insurance aid Annuity Association 
furnishes policies better suited to the teacher s 
needs ind at lower cost than comp inies operating 
on a commercial basis 

The report contains a mass of interesting 
matter relating to pensions and pension schemes 
1 icluding arguments b> no means convincing in 
favour of contributory schemes as opposed to 
n >n contributory 

Lord Rayleighs Scientific Papers 

Scientific Papers By Prof John WiUiam Strutt 
\ol VI 1911-19 Pp XV 1 + 718 (Cambridge 
At the University Press 1920 ) 5°* "ct 

T HF sixth * volume of I ord Rayleigh s col 
lected works just issued by the Cambridge 
University Press contains his papers nearly one 
hundred in number published between 1911 and 
his death in 1919 In fact the last two papers 
Nos 445 and 446 of the whole series were left 
ready for publication but had not appeared when 

I A Rolk* of vd ir sppwnd a Nat rk for OctoUr at 913. Tba 
odMr Tohmaa wort nvitwad at as earl a data 
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he died, while the concluding paragraphs of 
No 444, on The Travelling Cyclone, were- 
dictated by him only five days before his deathi 
on June 30 He was happy in being able to con 
tinue his work until so near the end, and in his 
fifty years of active scientific life to achieve so 
much 

The papers in the volume range over a wide 
list of subjects and while none of them have the 
importance of some of those appearing in earlier 
volumes — e g the series on the fundamental units 
of electrical measurements or the publications 
describing his work on gases and the ^scovery of 
argoi — they arc marked as ever by his power 
of clear thinking his grasp of first principles 
and his abil ty to ippreciate the essentials of 
any problem whirh appealed to him Some three 
or four of the irt elts were contr buted to the 
discussions of the Advisory Committee for Aero 
mutics over which he presided for ten vears 
Amoig these m ly be speeially mentioned No 389 
the note on the formula for the gradient wind 
in which the formula connecting the velocity of 
the wind the barometric pressure the latitude, 
and the rotation of the earth which had been 
employed by Gold and other meteorologists is 
derived assuming the motion in two dimensions 
from hvdrodynam al pr me pies The paper 

No 444 already mentioned on The rravclhng 
Cyclone though not formally communicated to 
the Committee arose out of its discussions 
There are also some notes and reviews com 
mu 1 rated to N vture but most of the other 
art cits ippcarcd in the Philosophical Vagi me 
Hydrodynamics optics and acoustics form the 
i subject matter of many — problems of vibrations in 
the solution of which the methods developed in 
I the theory of sound or 1 1 some of his earlier 
optical work are employed with success Of 
recent years he returned to a number of optical 
problems which in earlier days had interested him 
and advanced our knowledge by his work Among 
these papers may be mentioned several on the 
scattering of light by small particles The 
problem was discussed in the well known paper 
on The Blue of the Sky published in 1871, 
and in 1918 Lord Rayleigh gave the complete 
solution for a sphere in which the structure is 
symmetrical but periodically variable along the 
radius while a further paper — Phil Mag 
vol XXXV — discussed the case of the scattering 
of light by a cloud of similar small particles of 
any shape oriented at random He was led to 
investigate the question by the results of hio 
eldest son s experiments on light scattered byr 
carefully filtered gases 
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One of the papers communicated to the Advisory 
Committee for Aeronautics deals with the analc^y 
"between the conduction of heat from 1 surface 
4ind the transfer of momentum in a viscous fluid 
flowing over the surface I ord Rayleigh shows 
that the analogy which holds so lon^ the 
^notion IS laminar breaks down when it becomes 
turbulent A letter to Prof Nernst dated 
October, 1911 is of rather special interest 
though there is nothing in the later pages of the 
volume to indicate whether or not Lord Rayleigh 
•continued to hold the same opinion to the end 
He IS discussing some of the dilhculties which 
attend the kinetic theory of gsses md writes 
Perhnps this fnilurc might be invoked ii sup 
port of the views of Planck and his school that 
the laws of dynamics (as hitherto understood) 
cannot be applied to the smallest parts of bodies 
But 1 must confess that I do not like this solu 
tion of the puzrle Of course I hive nothing to 
sa> agunst following out the consequences of the 
[quantum] theory of energy — a procedure which 
lias ilrcidy in the hands of able men led to 
some interesting conclusions But I ha\e 1 difti 
culty in accepting it as i picture of whit ictuillv 
itakes place 

\ piper in the 7 h 1 ^ophtial Magasui for 1919 
of somewhat gnitcr length than the majority of 
those in the present volume deals with the optical 
■character of some brilliant animal colours The 
s]uestion whether the colours displayed by various 
birds by butterflies and by beetles are structure 
colours more or less like those of thin plates or 
are due to surface or quasi mctillic reflection is 
discussed and the conclusion reached by Lord 
Rayleigh is thus stated - 

The impression left on my mind is that the 
phenomena cannot plausibly be explained as due to 
surface colour which in my experience is alwav s 
less saturated than the transmission colour and 
that on the other hand the interference theorv 
presents no particular difficulty unless it be that of 
finding sufficient room within the thickness of the 
cuticle 

In the paper a reference is made to the drawings 
aind conclusions of the Hon H Onslow, some of 
■which have since been published 

It IS not necessary to add more, or to 
Attempt to give a full account of the con 
tents of the volume under review , there 
IS interest to be found in every page and 
throughout it is marked by the characteristics 
■of Lord Rayleigh a writings He is to be com- 
memorated by a tablet and inscription in the 
Abbey the six volumes of his collected works 
form his true memonal, built by himself, to live so 
long as there are students of phyAcal science to 
read and learn the truths which they contain 
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The volume has been edited by his son, the pre- 
sent Lord Rayleigh with the help of Mr W F 
Sedgwick It IS published by the Cambridgi 
University Press m its usual admirable style, and 
concludes with a cl issified table of contents of the 
whole of the six volumes Fhe list, occupying some 
forty pages shows in a rcmirkable way the ex 
tent of ground covered by I jrd Rayleigh’s con 
tributions to physical science 

Studies of British Mammals 

Habtti ani Characters of British IVild Animals 
By H Mortimer Batten Pp ■546 (London 
and Pdinburgh \\ and R Chambers Ltd , 
19.0 ) air net 

'“T"'HhRL are several trustworthy ind readily 
J. tv 111 iblc books on British mammals such 
IS I vdekker s and Sir H H Johnston s not to 
speak of the expensive volumes of Millais and 
others but there is a distinctiveness in Mr 
Moriimer Batten s studies which makes them 
welcome Tluy have a broad basis of personal 
bser ition thev give prominence to habits and 
they tiy to get at the character of the creitures 
I he tool IS written in excellent style it smacks 
of the open country and it is packed with interest 
ng information without being overloaded The 
very artistic illustrations by Mr Warwick 
Reynolds appeal to us is revealing the tempera- 
ment of the animals portriyed ind also as pic 
turcs eg the charming coloured frontispiece 
f roe deer jumping up at rowan berries 
Mr Mortimer Batten deils with rid deer roe 
deer fox weasel sto it otter pine m irten, 
bidgcr jxilccat brown hare mountain hare, 
labbit hedgehog squirrel brown rat, water vole, 
and wild c it W itliout rigidly adhering to any 
scheme he discusses range feeding habits 
breeding struggle for existence interrelations, 
,,cneral ch ir ictenstics size weight and list not 
least the disposition or char icter We wish that, 
when be w is at it, he had completed his survey of 
British mammals so thit his excellent book might 
have been a comprehensive unity A second edi 
tion should remedy this W e do not mean that 
there need be any tr* itmi nt of the Orkney vole and 
that sort of thing but we miss the little gentle- 
man in the velvet coat we should like to have 
seen the book representative of all the short list 
of British mammals We must protest of 
course against the usage which calls this a book 
on British wild animals 

We have found Mr Mortimer Batten s studies 
full of interest, and we have a lively appreciation 
of their originality and independence Some- 
times, we confess, his theoretical interpretations 
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make us pause « jr the suggestion (after reject 
iDg an others known to the author) that the bto 
logical significance of the stag s antlers is to 
divert the attenbon of enemies from the hinds 
Somebmes we wish the author had been a httle 
more bookish for his remarks on the correlation 
between antlers and reproductive organs are far 
from being up to date We are sorry that he has 
no contnbution to make to our knowledge of the 
method of the ermine s assumpbon of its white 
dress the prease mode of which seems sbll uncer 
tain Was Prof MacGillivray right or Mr 
Apho or were both right-’ Sometimes the 
author s generabsations pull us up with a start 
There is no logic in the ways of Nature But 
we thought tl at Darwin proved there was ! The 
fact IS that Mr Mortimer Batten is stronger on 
the side of natural history than on the side of 
biolog) He rather scoffs at the protective value 
of the whiteness of the mountain hare in winter 
but he does not mention the other utilitarian inter 
pretat on — in relation to body temperature He 
says of the common hare Wherein hes the 
secret of the hare s survival? In its fecundity 
and there alone Yet the precedmg pages make 
it perfectly clear that this is not the case Again 
to take a more concrete point it is surely in a 
metaphorical sense only that we can speak of the 
hedgehog s fat serving as sustenance dur ng the 
foodless davs of sleep It is mteresbng to 
notice that the author occupies a Lamarckian posi 
tion as regards the mental endowment of the sub 
jects of his studies — All these things the water 
voles of to day do not probably reason out for 
themselves the knowledge of them h-is been in 
herited fro n countless general ons of forefathers 
who atom bv atom gra n by grain hive profited 
bv their experience aid act ng accordingly hast 
ha ided their lessons on to their children thus 
establishing such life habits ind customs of the 
species that we have to day a water vole that can 
hold its own But we are afraid there is no 
plane sa 1 ng for this theory 

We have often thoi ght th it great benefit might 
result to science if a field naturalist like Mr 
Morbn er B itten were to test biological theories 
in the light of the everyday life of the creatures 
he knows If however this is to be of avail 
the field naturalist must first sit at the feet of the 
biologists and he will not do this because they do 
not know a badger s tr-itl Thus the possibihbes 
of a mutually profitable partnership are lost We 
must not forget however that this book was 
aoeant, not for biologists but for ordinary fcdk 
interested in the country especially for those who 
can nnderstand and sympathise with the author a 
plea for the pine m-irten To such the book is 
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Strongly to be recommended It ts first hand 
material vividly presented, abounding in ptc> 
turesque and essenbal detail and making a reso- 
lute attempt to see each of these wild mammals 
as an individuality with a diaracter and tempera- 
ment M Its own 

Forestry in France 

Studus tn Fnnch Forastty By T S Woolsey, 
jun With two chapters by W B Greeley 
Pp XXVI + 5SO (New York John Wiley and 
Sons Inc London Chapman and Hall, Ltd » 
1920 ) 36« net 

M r 1 S WOOLSEY who is weU known 
as an expert in and an authoritabve writer 
on forestry has given to American and British 
foresters in bis “Studies in French Forestry a 
means of gaining a deep insight into the theoiy 
and practice of forestry in France The material 
for the present book was collected largely in 191S, 
but administrative work at home and service 
with the U S Corps of Engineers during the war 
prevented earlier publication That is we 
think a fortunate thing because the author has 
been able to include much information regarding 
the wonderful organisation of the F rench Forestry 
Service and the Allied forestry Corps in mam 
taming an adequate supply of timl^r Many 
forests had to be clear felled and others were so 
depleted of growing stock that normal pro 
duction cannot be secured for a century or more 
There are more than a million acres of French 
soil to be restored to productivity and the re 
habilitation of innumerable forests — 300 000 acres 
■ — the growing stocks of which have been cleared 
or seriously depleted must be brought about by 
the strictest economy at a time when the economic 
demands for wood products will be at least double 
the normal consumption 

The attitude of public opinion in France in 
regard to the rdle of the forest in national 
economics is reflected in the extremely stringent 
regulations contained in the National Forest 
Code Ihe common law alone is regarded as in- 
adequate for the protection of forests in France 
therefore the special forest code provides not only 
against wilful damage but also against damage 
due to carelessness or ignorance in dealing with 
forests and forest lands Still it is not by these 
means that France has established her State com 
munal and privately owned forests She has m 
actual practice relied more on methods of example 
and cooperabon in building up and establishing 
for an time her excellent forest reserves smff 
systems of management 

The influence of the forest or its indirect vdae 
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U a matter of great importance from national 
economic and aesthetic points of view, yet this 
phase of forest utihty is only too often ignored 
In a short but interesting chapter the author has 
succeeded in summansing the mam facts and 
focussing them in an admirably lucid manner 
In the succeeding chapter the forest regions of 
France and the important tree species are de 
scribed An interesting review is given of the 
area, topography, and prevailing climatic con 
ditions of France, and striking illustr'ilions are 
given of the recent wonderful development of the 
natural resources of the country in hydraulic 
power Further on are presented the forest statis- 
tical data which bring out many points of absorb 
mg interest One striking fact is that the number 
of small forest owners is incredibly large Ihe 
small owner of less than 35 acres of forest is 
greatly in the majority, but the proportion of sawn 
timber to fuel wood in State-owned or technic 
ally managed forests is much more advantageous 
than in those privately owned 

The natural and artificial regeneration of forests, 
as practised m France, is well worth the close 
attention of students of sylviculture An excellent 
account is also given of the control by afforesta 
bon of mountain torrents and lowland floods, which 
m the past have caused privation and rum to 
thousands of the population, and untold loss to 
the nation 

The author also gives a most interesting 
account — historical statistical, and technical — of 
the wonderful forests of the Landes The almost 
magical transformation of a barren, fever stricken 
waste of something like two million acres into a 
healthy and prosperous revenue jielding territory 
to the enormous advantage of France and every 
individual frenchman, was a marvellous achieve 
ment The State, as the author puts it, ‘biased 
the trail, the good lead was followed by the 
“communes, and private effort did the rest 
Much useful informatKMi is given concerning 
Frendi Government regulations and working 
plans, the features of French national forest ad 
ministration, and private forestry in France 
An interesting account is given of the activities 
of the Forest Engineers in France The vital im- 
portance of timber in modern warfare is shown 
m many ways, and it is safe to conclude that 
without the well planned forests and timber re 
sources of France “the war might have been a 
draw or a defeat instead of a victory ' 

A number of interesting appendices are added 
which deal with specific forestry subjects, mclud 
mg an exhaustive list of French forestry htera 
ture, and there is a gfood index The book is well 
illustrated with photographs and diagrams 
NO 2696, VOL 107] 


Our Bookshelf 

Official StaUsttes By Prof A L Bowley 
(The World of today) Pp 63 (London 
Humphrey Milford Oxford University Press 
1931 ) 35 6d 

A LiTTLB book on statistics by so well known an 
authority as Prof Bowley is sure of a welcome 
from the educated public In these times when 
copious reports are issued by miny Oovernment 
departments, it is not only interesting but also 
necessary, to ippreciate fuUy the significance and 
limitations of officnl statistics 1 his is 
admittedly difficult, and it is with the view of 
steering the uninitiated through the mass tf detiil 
which necessarily obscures the real value of statis 
tical information that Prof Bowley has written 
this little book A brief account is given of the 
more important reports and papers published 
officially in recent years containing stitistics of 
general interest Hie use of reports is illustrated 
by collecting details scattered throughout such 
a volume as the Report on Pauperism and 
retabulating them so as to show how the various 
tables are connected In all cases exact refer 
ences have been given to the original documents 
The scope of the volume is well indicated by the 
chapter headings four in number population 
industry, trade and prices income and wages 
and social conditions 

A Laboratory Manual of Organic Chemistry for 
Medical Students By Prof M Steel S^nd 
edition Pp X1 + 3&4. (New York John 
Wiley and ^ns, Inc , London Chapman and 
Hall, Ltd , 1930 ) 9J €d net 
A CHAPTER on colloids which contains some uitei^ 
esting experiments forms the principal addition 
to this edition Many careless expressions 
have been overlooked fused copper sulphate 
and fused calcium oxide are not common re- 
agents, and hydroscopic (p 33) appears in- 

stead of hygroscopic Moreover some of the 
directions for experiments do not seem to be based 
on trials e g the preparation of acetylene would 
^ dangerous if carried out as described on 
pp 19-20 for air could not be displaced from the 
apparitus under the conditions named also the 
directions given for the preparation of colloidal 
platinum on p 320 do not seem correct — it would 
difficult to pass a current of 10 amperes through 
distilled water by applying only 40 v (Jts 

Ammonia and the Nitrides With Special Refer- 
ence to their Synthesis By Dr E B Maxted 
Pp VI11 + 116 (London J snd A Churchill 
1931 ) ys 6d net 

This small volume contains an account of labora- 
tory investigations of the nitrides of the elements 
No mention is however, made oi the very im- 
portant industrial a^ications of the results except 
in the case of the Serpek process, which is not in 
use in the form described by the author 
•* Deville,” on p 37, should be Regnault 
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Letters to the Editor. 

\Tht Editor does not hold himself responsible for 
opinions expressed by hts correspondents Neither 
can he undertake to return or to correspond mth 
the nnters of rejected manuscripts intended for 
thu or any other part of ^^TUIlx No notice m 
taken of anonymous communications ] 

Oo<«perative imtoxiiig of Poriodwal Litoraturo 
1 HE following remarks refer to the periodical litera 
ture of science alone The present lack of system in 
indexing this leads we all know to a huge waste of 
energ> If this could be saved by intelligent co- 
operation it might be set free for more profitable 
work Ihe leading article in Naturk of June a may 
help towards this both by the mformation that it 
gives and by that which it may eUcit For example 
It lecognises that a necessary ^eliniinary is a survey 
of tl F periodicals in the libraries and it states that 
for the United Kingdom such a survey was pitpired 
in 1914 15 and is in MS at the Bntish Museum 
Jhi* can scarcelv have been within the knowledge 
of the Conjoint Board of Scientific Societies when it 
issued a recent appeal for this information to the 
scientific libraries of londtn nor can it have been 
known to the Zoological Record Committee of the 
Zoological Society when it still more recently m 
structed its editor to make a similar survey for its 
own purposes If Naturp can help forward the pub 
lication of a complete survey it will do good service 
Ihe next step so far as this country is concerned 
will be to fill up gaps and to render all the periodical 
literature of any consequence accessible to the in 
dexers \our article does not touch on this but it is 
surely more important for us that a paper should to 
accessible than (hat an index slip foi it should I c 
sent from Bulgaria or Bolivia 
\ou consider the publication of abstracts bef r 
that of the index to be indefensible This is not cleat 
It IS possible to publish an abstract it the same ti ne 
a» (or even before) the original paper the abstiatl , 
IS complete in itself and since it is in the natur 
of news the sooner it is distributed the bettrr Ihc ' 
index slips can also be issued at the same tune but 
thev hn\e httle meanuig until arranged m an index 
and the more complete the index is and the larger 
(within limits) the period it covers the better Con 
sequeiitly the index volume falls to be published 1 itcr 
than the abstracts Ihe index material is of no use 
to Ihe abstractor and the indexer should not work 
from an abstract Index and abstract arc different 
in aim in substance and in mode of preparation 
Their sole connection is that they deal with the same 
material and both demand that material to be acces 
Bible We return then to the primary need of com 
pleting our libraries as the best way of helping both 
parties 

This conclusion is opposed to your other tugges 
tion that the best way so far as science is concerned 
is to get index slips from the Central Bureau of the 
International Catalogue of Saentific Literature If 
this means a return to the attempt at furnishing slips 
through a number of national bureaux it may be 
dismused as discredited and now less workable than 
ever If it means that the Central Bureau is to 
embark on all the work of collecting the literature 
analysing it and preparing the slips may one ask 
if the proposer has considered whence the staff 
offices and funds are to be obtained’ 

Finally what is the use of a general conference to 
determine the requirements of speacd brandies of 
knowledge’ Let each branch of saence look after 
NO 2696, VOL 107] 


Its own abstracts and mdexes Probably this would 
best be done by the leadmg soaeties as for some 
sciences it already is Any soaety talung the lead 
in Its own branch should receive ungrudgmg aid 
from the others who are not so ready to shoulder 
the burden Let general international help be con> 
centrated on supping the first essential namely the 
publications that are to be mdexed And so we arer 
back where we started — at the foundation that has 
to be laid firmly and broadly F A Bather 

June II 


In considering the future of indexing must not the 
method of indexing and abstracting depend on the 
purpose and future utility of abstracts/ Do we want 
the meins of m mufacturing footnotes by unlimited 
leferences or a i,uide in nstaich If for research 
does a worker wish — or hove time to look up every 
reference or does he want to get the sense of what 
has been done that will affect h m ■' Can all classes 
ef subjects be treated usefullv on a uniform system 
or is there any leason foi doing so’' ( an a d scrimi 
nation be expressed betw en papers that advance a 
subject by new facts or new arrangements and those 
that aic inconclusive '* Should an ibstractor be 
entirely mechanical or should anv cnticism be 
allowed’ 

\ small experen < n one department of abstract 
in., th produ e of sone twenty fori "-n periodicals 
(spec al and general) with a view to future utility 
h IS led me to adopt the following standard — 

(i) State breflv eve v new fait and argument that 
leads to a def n te rest It 

(•») \dd references t in\ lonfirmatory or contra 
littorv f lets that h ivt been omitted 
(t) Su^f. St if the taper is essential 
Suih ibstracts should b( indexed at suitable- 
intonals 

Some such standard seems lik ly to be the most 
useful for present reading and future research n some 
subjects Ho v far would such a standard be desirable 
or applicable to lifferent subnets’ How fir can in 
dividuals be found to make tnems Ives responsible for 
dealt ig with their own special branch’ 

Too often after struggling through thorn brakes 
of German or seas of Italian diffus ness one emerges 
at the same point again and finds that the whole is 
a rhetoncal exercise Should not workers be protected 
from such writing’ Think of the future with an 
other century of accumulated wn-iting even at the 
present rate W M Funders Pbtrik 


1 AM in entire sympathy with the leading article in 
Naturf of June 9 on the subject of the co operative 
indexing of scientific communications to penodicals 
If however any scheme is to be carried out efficiently 
competent workers must be employed and they must 
be adequately paid which is no easy matter in these 

cannot however subscribe on the scientific side 
to the assumption that there is any considerable 
amount of periodical literature consisting of water 
tight compartments containing homogeneous material 
presenting no special difficulties ” in mdexing The 
different sciences are becoming more and more inter 
dependent For example geological mvestlgators are 
continually in need of results obtamed m ottw spheres 
of work such as chemistry physics astronomy geo. 
debes botany and zoology Numerous facts impor> 
tant to geologists also occur scattered through tech 
meal mmmg pubhcations It is important that alt 
these fields should be gleaned m the interests oT 
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%txAa^ at well as the common land of general 
penomcal literature The index of advances in phvtics 
required by a geologist will differ materially from 
that nhich meets the needs of a physicist 

John W Ev^ns 

Impenal College South Kensington June is 


In the very interesting and important leader of your 
issue of June 9 dealing with the oo-operative index 
ing of penodical literature attention is mainly con 
fined to the natural saences but whatever is said as 
to the necessity for some new co-operative effort 
there in order to render more accessible the contribu 
tions in what you call the non homogeneous class of 
periodicals the need is even greater in another field 
of knowledge Miy 1 venture to point out that in the 
field of one of the political sciences if history and its 
allied subjects can be included in such a term co- 
operation Ik even more urgently needed and may be 
profitably undertaken along similar lines and in close 
concert/ In very few fields of historical investigation 
do workers possess the advantages that are afforded 
by comprehensive btbltographiev i f recent publaat ons 
and practically nowhore are there to be found abstracts 
such as are familiar to their colleagues in chemistry 
physics ind other natural sciences The Lists 
of WnUngs on American flistorv that have beet 
published since iqoa under the auspices of the 
\mencan Historical Association and the bibliographv 
of Publicauons r latin^ to the History of C inacla 
published at loronto show that it is entirely practi 
able to undertake such work w th success At th 
approaching conference of Anglo American Historians 
to be held in the University of London on July 11 16 
various schemes for co djperative effort are to be 
considered md among them may possibly be pro- 
lects for co operative lists of penodical publications 
It IS hoped bv many of those who are Uking part 
in the conference that some concrete results will ansc 
from these d scussions May I therefore suggest 
that when anv steps are taken to summon a con 
ference such as you propose for the extension of the 
bibliographical equipment of the saences opportum 
ties should be afforded to the historians to take part’ 
It would be an inestimable boon if the pnnaple of 
co operative and co ordinated action on common Unes 
could be extended as widely as possible in the fields 
\ here the scientific method can be profit iWy employed 
Arthur Pfrcival Nputov 
University of I ondon King s College 
June 18 


I HAVE read with great interest the leading article 
on Co-operstive Indexing of Periodical Literature 
in Nature of June 9 

I have never been concerned with any work in 
volving indexing of scientific periodicals and those 
which have been my business deahng with the 
classics Oriental subjects and bibliography are 
essentially of the watertight cnaracter which pre 
sent a much less serious p^lem to the student 
I thmk however there is one class of pub 
lication to which I should direct attention in con 
nection with the subject of indexing for the use cf 
present and future students namely official publica 
tions (Parliamentary papers Stationery Office pub 
lications reports of committees etc) which contain 
a great Quantity of material whiob must necessarily 
be of value to investigators in various lines of re 
seardi and the lack of a clue to them is serious 
specially as they are from their quasi anonymous 
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nature difficult to di&cover m the ordinary library 
catalogue 

if any conference such as that suggested in your 
article were called I hope it would consider the 
indexuig of these as well as of periodicals m the 
strict sense of the word I do not thmk that any 
endowment will be forthcoming from public funds 
but librarians in Government Departments and other 
Civil Servants with bibliographical interests would 
probably be willing to help m the work of compila 
tioo I should certainly be prepared to make myself 
responsible for shps analysing the papers laid before 
Parliament by the Foreign Office 

June 11 Stephen Gaselbb 


W Wards Pewlar A Peraonai Aivreeiatiaii 

All who know his Tales of the Buds ’ will 
deplore the loss of this gifted observer and writer 
My review— three and a half pages long’— of his 
chirming booklet An Oxford Correspondence of 
1903 under the title Oxford on the Up Grade ” 
11 Naturf June 16 1904 was the beginnmg of an 
all too infrequent correspondence He was good 
enough to write that I had entered into the spirit of 
his views more than any other critic They certamly 
appealed to me at the tune and to day when mere 
memorising and over examination — including psyi^o 
analysis — are becoming more and more ot a curse 
and subversive of all mental progress they merit 
the most careful consideration Warde Fowler had 
cast off the blinl ers worn usually by the literary 
nan and could s e nidelv IT" could console his 
pupil s father for the son s failure m the ICS 
examination by sajing Never mind he will do 
gow work in life as soon as he recovers from the 
effects of his education 

In 1 postscript to his last letter to Jim Holmes 
his young correspondent he remarks — 

I agree with what you said in your last letter 
about Greats We had better grow our own plants 
instead of introducmg exotics but \e must take 
care that our own plants get a leal ihance of 
commg to perfection 

Here the Oxford position is stated in a sentence 
but the newer Universities are still more open to the 
implied criticism— as in all of them far too many 
things are attempted and the plants consequently are 
of stunted growth In the interval there has been 
advance at Oxford but not on in even grade and 
the beer point of enthusiasm (see mj review) is not 
yet reached So meffective is the influence of its 
environment that a professor who over a long 
period had shut up the instruments of research in 
glass cases into whose lap a gnat fortune had been 
dropped could die recently without benefit to the 
University 

Tak< too his 1 teresting quotation from Roger 
Ascham s Scholemaster — 

All soch Authors as be fullest of good matter 
ind nght judgement in doctrine be likewise always 
most proper in wordes most apte in sentence 
most plain and pure m uttering the same ’ 

On this he makes the comment — 

If I am not mistaken this would have delighted 
Darwui 

This IS not only a just recognition of Darwin s 
literary gift but should serve to confound Sir A QuiUer 
Couch and all those who presume to scoff at the 
literary shortcomings of scientific workers— without 
Recognising how few literary men can be plain or 
pure ui ttieir utterance and how few either have 
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matter to write about— rarely anything nov«d— or can 
produce doctrine worth consideration Usually they 
are but dealers ui hashed mutton they may spice 
It pleasantly but it is still hash It is astonishing 
what nonsense able men will sometimes write ]ust 
because they don t know even the elementary laws 
of scientific investigatKM said Warde Fowler 
I hare a letter of his before me from Kingham 
Chq^ing Norton dated July 1913 acknowledguig a 
pamphlet on Nature Study which I had sent to him — 

I must confess (he wntes) to an innate aversion 
from Nature Study in inverted commas and 
capital letters i c as practised in too many schools 
because I know that the teachers are quite ready 
to (each what they don t understand a bit and 
that the only person who can really help the 
children in these things is one who is learning 
himself all the time and learning not only from 
books but using them just as a help I am very 
glad to see that you have the same kind of feeling 

Then he speaks of his stork, in the village school — 
This week for example I have given away two 
copies of mj recent boede on this village (which is 
sought after in the village) as prizes Tor accounts 
of me growth of com (wniw is growing all around 
us in different sta^) from the seed to the fruit 
with specimens Two girls won the prizes and 
there were some dozen good answers. The boys 
seemed more interested m the processes of agricuf 
tuie than in the growth of the plant and the boys 
are fewer in number than the girls I myself have 
Icaint much that I did not krow before ind so 
has the schoolmaster They were all silent or in 
difficulties about the bloom of the com and no 
wonder What a number of beautiful and interest 
ing things there are to be learnt about it To-day 
1 nave been learnuig something about the com 
smut and turned out a book about diseases of I 
cereals which I had hardly opened since I wrote 
my Roman Festivals ana wanted to know 
something about the robigo for the Festival of 
Mildew (Robigaha) One wants a microscope how 
e\er to interest children in such dungs as that 
I feel as if I should like to go on talking to jrou 
but 1 must be content with thanking you for your 
reminiscence of my young friend Jim Holmes for 
whom I still have a sneaking fondness as the 
onlv (or almost the only) creature of my brain 

In the Roman Festivals a work of marvellous 
erudition and research he devotes quite a long section 
to the discussion of the Robigaha and remarks that 
the red mildew was at times so terrible a scourge 
that the Robigaha (April 35) must m early Rome 
when the population lived on corn grown near the 
city have beim a fesbval of very real meaning A 
red dog was sacnficed to Robins the spint who 
works in mildew Nowadays nothing that happens 
in agnculture s marked bv sacrifice ' 
whether we thmk of Warde Fowler as literary 
man or natural st however for the man who could 
write — 


I will tell vou that the joy of discovering some 
thing that you did not know before Is in my ex 
penence great and that the joy of finding 

that so far as your knowledge goes no one ever 
found it out before is far greater 

we diafl long keep a place in our memory Oxford 
win bwt serve his m emory by increasing me number 
who can have that joy as to-day it mey be feared 
we ere farther off than ere ever werp from that 
** general and vrfiement spirit of search in the afa- ' 
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which Lord Morley long ago proclaimed to be our 
prime need not a few schools too are aunmg at a 
classical revival the meaning of science is not yet 
with them generally 

H E A 


lemsat i en PotentW and the Sue of the Atom 

It is known that there is for different elements a 
rriation between the ionising potential and etoouc 
volume the one increasing as the other diminishes. 
Hughes in hu book on Photo-electncity (p 51) 
indicates that the work in removing an electron wholly 
from an atom might be expected to vary inversely as 
the radius In other words the ionising potential 
might be inversely proportional to the cube root of 
the atomic volume 

Now \V L. Bragg in the Philosophical Magaxme 
(August 1930) has fflven the diameters of atoms m 
Angstrom units (10 'em ) on the assumption of close 
padc ng in crystal structure The diameter which he 
determines is more stnctly the distance from centre 
to centre of oonbguous atoms of the same kind The 
dimensions which he thus found are far smaller than 
those deduced from calculations by kinetic theory 

It appears desirable to make a comparison of the 
ionisation potentials (i) with the diameters as given 
by W L Bragg and (3) with the cube root of the 
atomic volume 

In the subjoined table the name of the element 
the ionisation potential and Bragg s diameter ( x 10') 
are set fwth in the first three col imns The product 
of the diameter and ion sing potential appear in the 
fourth column The cube root of the aton ic volt me 
IS stated in the fifth column and its product wth 
the ionisation potential in the sixth column 


Group J 

I II III rv V VI 

Ini sMiai T UM cr Cub* root jf 


Nb 

5” 

3'!S 

'18 I 

87 

>47 

K 

433 

4 >5 

17 9 

3 57 

>54 

Rb 

416 

4 50 

187 

3-81 

>5 9 

C<, 

388 

4 75 

184 

413 

IDO 



Mean 

183 

Mean 

>5 5 



Range 

08 

Range 

>3 



Croup II 



Mg 

761 

a 8s 

317 

340 

183 

Ca 

609 

340 

308 

396 

180 

Sr 


390 

33 3 

32s 

>84 

Ba 

S19 

430 

21 8 

311 

173 



Mean 

3i6 

Mean 

iSo 



Range 

M 

Range 

I 3 



Group 

II B 



Zn 

935 

a 6s 


209 

>95 

Cd 

i-9S 

330 

386 

a as 

310 

Hg 

1038 



»4S 

*54 



Group III B 



T1 

73 

4S0 

338 

*S« 

188 



Group , 

IF a 



Pb 

T93 

380 

301 


aoff 
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As 

ii-S 

Group V.A. 
2-52 29 0 

2-36 

272 

P 

133 

or 2-C2 
2.37 

or 290 
3 »S 

S 

8-30 

Group VI. 
a 05 17-0 

or 257 

250 

or 342 

208 

or 

12-2 

2 05 or 25 0 

250 

or 30-4 

I 

lO-I 

Group VILA. 
280 283 

29s 

29-8 

or 

80 

280 or 22'4 

29s 

or 236 

He 

3 S 4 

Inert Cases. 

286 

73-0 

Ne 

16 

130 20 8 

267 

428 

A 

12 

205 24 6 

30J 

364 


In the fir»t group of ihc periodic table the products 
shown in each of the fourth and sivth columns of the 
above table are famly concordant, so that we may 
conclude thi^ the work done in the removal of an 
exterior electrtm is nearly proportional inversely as the 
radius. 

The same remark applies to four elements of the 
second group, while the members of sub-group B 
diverge considerably from the va'ues for the A group. 
According to Urbach (Phys. Zett., February, 19a i, 
p. 116), Ae elements of the B sub-group have a double 
ring of electrons in the outer /one, while those of the 
A sub-group have a single ring In the case of the 
inert gases, neon and argon, the diameters estimated 
by Bragg give products in the fourth column in far 
better accord with theory than those found from the 
cube^root of the atomic volume set forth in the sixth 


The values for certain elements in groups iii-vU 
•re given tn the table for comparison, but our knon • 
ledge of ionising potentiaL> is as yet too fragmentarv 
to permit of any definite (onrIusMns. 

The ultimate solution of this problem m^ involve 
calculations of the character given by Sir J. J 
Thomson in his recent paper in the Philosophtcal 
Magaatne (Match, igai, p. 526). 

I am indebted to Prof. A. U. Hughes for his 
assistance in endeavouring to collect the most trust- 
worthy values for the ionising potentials. 

A. S. Eve. 

Macdonald Phvslrs Building, 

McGill University, Montreal, June 6 


A Naval Magnata-Optioal nfaot 

The interesting observation recorded by Prof. Elihu 
Thcanaon fat Natdck of June 23, p. 520, seems likely 
to have a bearing on the old Rekhenbadi expen- 
oients, which were ioc the most part disbelieved by 
orthodox science, but on which Sir WilUam Barrett 
and others made aome careful observations, to ascer- 
tain what truth there might be in them. The effects 
could not be denied, but they were capridous; and 
in view of Prirf. Blihu Thomson’s discovery, it seems 
ponlble that the iuminotity may have been visible 
to sensitive perdpienta when there was a trace of 
magnetic daat in the room and when other light was 
not exduded. The obidous precaution of exdwUng 
other light may have been the condition which mlli- 
teted against the examination pf the phenomenon, 
wMch it waa then fliought was presumably of a sub- 
jective character. Ouvxa Lodok. 

Jrnie as- 
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Ifalieaptert. 

One often sees published statements to the effect 
that a helicopter has been invented and that wonderful 
things are expected of it. If the design gets as far as 
an actual trml a few alterations are found to be 
required, and then nothing more is heard of the 
matter. 

To make a machine which without an extravagant 
expenditure of power will raise hself vertically -and 
remain poised in the air is possible and most desir- 
able. and the many failures in the attempt to do dlls 
are all attributable (omitting mistakes in mechanical 
design) to the same cause, namely, that of giving an 
insuffident area to the lifting surface. 

The sort of area required may be gathered from the 
fidlowing itiustration. Let t«vo aerofdanes facl^ ht 
opposite directions be' connected by a few hundred 
yards of light line joining their wing-tips. The 
machines so connected could rise and circle round 
each other without much difficulty. When in the air 
the line might be hauled in until the wing-tips wera 
almost in contact, and in this condition the combing 
machines would form a helicopter. There would be 
no banking, as the connecting line would take the 
centrifugal force, but more power would ^ required 
than when the machines were flying indepennentiy 
on account of the lower speed and efficiency of the 
inner pair of wings. 

The function of a screw or lifting surface is to 
generate a downward current of air, the reaction of 
which on the surface sludl be equal to the weight 
supported. If L* is the cross-section area of this 
current (dependent on, thou^ not identical with, the 
area of the lifting surface), V its velocity, and W the 
weight, L*V*x (constant somewhat greater than half 
the density of airl-W. Hence LV is a constant, and 
V is inversely proportional to L. 

The power required to maintain the current is WV, 
and can therefore be reduced by making L/V large. 

For instance, if W can be siistainM on a current 
of area I.’ by P horse-power, only half this power 
would be required if the current area were 4L*. 

A. Maulock. 


A Physioal Interpretation of ttw Enorgy Quantwn. 

The work of Bohr (Phil. Mag., 1913-15) indicates 
that we may assume stability only for some electronic 
orbits, i e. amplitude ch.mges occur discontinuously. 
We arrive at a similar conclusion in the case of the 
vibrating atoms of solids if we accept the quantum 
explanation of the change in their spectiic heats with 
tempwature. 

It is here suggested that the amplitude of a periodic 
disturbance in the aether can alter only by deffnite 
amounts which depend on its frequency, so that at 
soon as any part of a wave-front meets svlth some- 
thing that IS capable of inducing a decrease in amplf- 
tude, such as a suitably situa^ electron, <hat part 
suffers a definite decrease of amplitude, which extends 
back into the wave-train (uniformly in all directiims 
in an isotropic medium) to the extent of one quantum. 
The sether is relieved of its energy of strain, not 
continuously, but in quanta. 

With the modification suMested above the wave 
theory renders understandably on one han^ {dieno- 
mena such as interferenoe, and, on the other, pheno- 
mena such as the photo-electric effect, a detailed dis- 
cussion of wbkh is here impossible owing to lack of 
space. 

More light might be thrown on this subject by a 
mathematical treatment. Ian Aucken. 

The Coaniy School, Long Baton, 

June 13. 
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UuTcraitj Statistics of the United Kingdom, ipxp-aa^ 


U P to the year 19x3-14 the Board of Educatioo 
pretend Annual Reports relaUne to uni- 
versity mstitutions in Englud and WtOoi in re- 
ceipt of grants from the Board, but during the 
war this jlubhcation was discontinued The 
volume now issued by the University Grants Com- 
mittee marks the end of this five years statistical 
hohday and the starting point of a senes of 
returns which, including, as they do, Scottish 
and Irish institutions in receipt of annual grants, 
and, as they presumably will, the Universities of 
Oxford and Clunbndge and Trinity College, Dub- 
hn, will be far more comprehensive and significant 
than the pre-war returns published by the Board 
of Education In eight comparative tables the 
pubhc IS provided with an abundant, but com 
pact, store of information regarding university 
students of both sexes — whence they came, at 
what ages they were admitted, where they re 
sided while pursuing their studies, the directions 
and durations of the courses they followed, the 
degrees and diplomas they gained — as well as 
complete statements of the grants made from the 
Treasury in each of the years 1913-14 to 1919-20 
These are followed by notes and statistics and 
accounts concerning each institution separately 
TTie notes arc arranged under such heads as 
“ Faculties and Subjects, ’ ‘ Extension Work, ’ 
"Cost of Living and Hostel Facilities,” “Local 
Support ’ To the accounts of income and ex 
penditure are appended expenditure schedules 
showing, separatdy for each department, the 
salaries of departmental heads, number and 
salanes of other teachers, cost of departmental 
and laboratory maintenance, etc In future years 
income and expenditure are to be tabulated in 
comparative statements, and the cost per student 
of each institution is to be exhibited 

In the following paragraphs an attempt is made 
to indicate the more salient features of the in 
formation given in the collated statistics and as 
these do not, as >et, include the students of 
Oxford, Cambridge, Trinity College, Dublin, the 
colleges at Durham, Guy’s Hospital Medical 
School and some other schools of the University 
of London, and University College, Exeter, sup 
plementary figures have been quoted from the 
1921 edition of ‘ The Yearbook of the Universi 
ties of the British Empire ” 

The number of fiiU time students as given in 
the tables, was 37,081, of whom 27 per cent 
were women The total for England alone, 
30,486, may be analysed topographically as fol- 
lows, using round numbers London institutions, 
8000; North Midland group of universities — Bir 
mingham, Leeds, Liverpool, Manchester, and 
Sheffield— with the Manchester Collem of Tedi- 
nology and Nottingham University Cdlege, 9300 , 
Bristol University, with the Merchant Venturers’ 


Technical College and the Umversity Colleges of 
Southampton and Reading, 3000 , Armstrong Col 
lege and the College of Medicine, Newcastle 
I upon Tyne, laoo The totals for Wales, Scot 
I land, and Ireland are 2473, 10,993, and 3130 re- 
specUvely Compared with the returns for 
1913-14, the numbers show increases of 83, loi, 
31, and 76 per cent in England, Wales, Scot- 
land, and Ireland 

The results obtamed by adi^ng to the above 
figures statistics from the “ Yinniook ” may be 
stated thus Oxford and Cambridge (including 1 100 
women), 11,800, London, 10,100, North Mid- 
lands, 9300, the rest of England, 3400, Gotland 
and Wales, as above, Ireland, 4500, grand total 
of full time students, 52,600 

In any estimate of the significance of these 
statistics It IS important to bear in mind that a 
very large number of persons engaged in studies 
1 of university grade are not accounted for either 
in the Grants Committee’s tables — because they 
are not students of grant receiving institutions — 
1 or in the ‘ Universities’ Yearbook ° — because they 
do not belong to any university or university col 
lege The institutions in the Umted Kingdom in 
which professional education of university grade 
IS provided, although they are not organically 
connected with any unisersity — theological col 
leges, training colleges, agricultural colleges, 
si^ools of mines, etc -are numerous and im 
portant Moreover, there are many students read 
ing privately for the external degrees of the Uni- 
versity of London for the Bar, etc On the other 
hand, it must be remembered as pointed out in 
the Grants Committee’s introduction to its 
returns, that there were in 1919-20 nearly 17,000 
full time ex Service students in attendance at 
university institutions in the United Kingdom (in 
eluding 11,500 attending institutions in receipt of 
Treasury grants), and that when this special 
source of supply comes to an end there may be 
a substanbal faU in the numbers 

Again in any attempt to compare the number 
of university students in the United Kingdom 
with the corresponding number in for example, 
the United States of America, where, in 1918, 
there were 324,000 men and 151,000 women m 
673 universities colleges, and professional 
schools. It would be necessary to allow for several 
important differences in the conditions of higher 
education between the countries compared For 
example the work of the higher forms of many 
of our secondary schools corresponds with the 
I earlier stages of the work done in many of the 
I American colleges and collegiate departments of 
universities, and in many of the American in- 
I stitutions the enrolment of part tune students con- 
stitutes a very large proportion of the total 
number In France the number of students in 


1913-14 in the Umversity of Pans (17,500) and 
I the WtMn provincial umvermties amounted to 
Onnti cemittM April iftt (Cmd 1*63) 3' 6,^ ' 39,000, but Special branches of knowledge, tech- 
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nology, and research were cultivated in numerous 
institutes and schools outside the universities 
A new and interesting feature of the returns is 
the classifacation of fuD-time students according 
to locality of home residence The homes of 
approximately 60 per cent were within 30 
miles of the university, of 35 per cent in other 
parts of the United Kingdom, of 4 per cent 
(1390) within the British Umpire overseas, of 
2 per cent (646) in foreign countries Ihe fol 
lowing institutions drew a noticeably high per 
centage of their students from beyond the 30 mile 
radius University of Glasgow (50 per cent ), 
1 ondon Medical Schools (52) King s College 
Household and Social Science Department (58) 
Westfield College (61) I niversity Colleges of 
Galway (62) Dublin (71), Reading (72) Aberyst 
wyth (78) I hose most frequented by students 
from outside the United Kingdom are shown in 
the following list wherein the first figure (A) 
represents the total number of such students, and 
the second (B) the numlwr from /ortign cfuntrics 


L iiivor>it\ of Fdinburi,h 494 

Glasgow ->02 

\berdeen 52 

Biimingham 139 

I ivirpool 56 

\rmstiong Colletc 49 

Royal lechnical Collti,t Ghs|,ow 41 

College of Technology Manchester 41 

Imperial College of Science and 
Technology 90 

London Medical Schools 338 

laindon Scbcol of Lc noini s 88 

University ind K ng s ( lieges 
London 17A 


n 

S« 

7 

4J> 

9 

4> 

24 

29 

42 

60 

75 

54 


It will be noticed that a 1 irgt proportion of the 
students from occrscas in schools of technology 
and the London School of Iconomics were 
foreigners 

As regards Oxford and Cambridge and the 
other university institutions which find no place 
m these tables, the Yearbook ” does not indicate 
the sources from which their students are sup 
plied but the Universities Bureau of the Bntish 
Empire a few months ago collected lists of 
students from other countries, both British and 
foreign, studying in the universities and university 
colleges of the United Kingdom, and it has 
permitted the publication of the following totals 
taken from these lists, of students from (a) the 
British Tmpire overseas (b) foreign countries 
Oxford (a) 307, (b) 308, Cambridge (o) ago, 
(b) 126, Dublin (a) gi, (b) a, Guy’s Hospital 
Medical School (o) xgs, (b) 26 The Oxford 

figures reflect the influence of the Rhodes 
Scholarships, which provide for the continuous 
residence at Oxford of 186 scholars drawn from 
the United States of Amenca (two from each 
State), as well as from Canada and Newfound* 
land, Australasia, South Afnch, the West Indies, 
and Malta Apart from this, however, Oxford 
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exerts on American students a powerful attrac 
tion, as IS shown by an analysis of the (b) figures 
given above Separating students from the United 
States of America (c) from other foreign students 
(d), the totals for Oxford arc (c) 217, (d) 91 , 
for Cambridge, (c) 34, (d) 92 Nearly all the 
students from overseas at I rinity College, Dublin, 
came from South Africa 

From the same source the following statistics 
have been compiled Students from Asia, 1228 
Africa, 1046 , F urope 703 \merica and the West 
Indies 676 the Pacific (Australasia) 282 The 
countries contributing most largely to these totals 
are listed below with the distribution of the 
students to London (a) Oxford and C imbndge 
(b), 1 dinburgh (c) and Glasgow (d) 


India Burma and 
Ceylon 
South Africa 
USA 

Australia in J \ 
Zealand 
Egypt 

( anada an I New 
foundlan I 
China 
Japan 
Russia 

Serbs ( 1 its nd 
Slovenes 
Rumania 
I lanre 
Norway 
Greece 


* ( 0 to 

974 41S 2 o 157 58 

-Si 267 178 30 

3 ( 7* ■‘o' 25 4 

■•79 yo IS‘ 57 4 

22t 78 1} 28 4 

164 3t I , 18 I 

1 12 36 14 22 10 

y4 44 •’ 2 3 

> ' 4 70 4 5 

75 7 >« n 9 

08 32 3 2 4 

66 21 I * 3 

O'* 20 8 3 12 

SO 17 18 1 3 


Of the students from South Africa 229 were 
at the I ondon Medieal Schools and 32 at Aber 
deen Of those from Egypt 51 were at the 
I ondon Medical Schools 41 at Manchester and 

I iverpool and 39 (24 medical) at Birmingham 

In future years the Grants Committee will pre- 
sent a comparitiyc statement showing the 
number of new entrants yyho had previously at 
tended a secondary school for three years or more, 
and the number who commenced their education 
in a public elementary school In a few cases 
this information is given for 1919-20 m the 
separate chapters devoted to the several institu 
tions, thus the College of Technology, Man 
Chester, reports that of 286 full time students 137 
began their education in a public elementary 
school 

’ The increasing demand for HaUs of Residence 
and for more facilities for corporate life,” says 
the Committee in its introduction ” makes it 
important to show the extent to which provision 
of the kind is made ” Accordingly, Table i 
classifies students with reference to university 
residence Half of them, it appears, lived at 
home, 37 per cent m lod^ngs (22 per cent of 
the women and 43 per cent of the men), and 

II per cent (4025) in halls of residence, these 
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eoMtttutiiig a6 per cent, of the women end only 
5jper cent of the men These prcmrtions would, 
01 course, be very different if the figures included 
the students of Oxford, Cambridge, and Trmity 
College, Dublin In Wales, Scotland, and Ire 
lend the proportion of students in lodgings is 
much hif^er — of those hving at home, lower — 
than in England There are good grounds for 
bdieving that future returns will show a sub 
stantial increase in the proportion of students 
hvmg m halls of residence Meanwhile, it may 
be noted that accommodation of this kind has 
already been provided for So per cent of its 
students by Reading University College, for 47 per 
cent of their students by the London Women's 
Colleges, for 36 per cent by Dublin University 
College, for 30 per cent by the University Col 
leges of Southampton, Aberystwyth, and Bangor, 
and for 33 per cent by the University of Bristol 

The total number of full-time students admitted 
in 1919-ao for the first time for degree and 
diploma courses is given in Table a as 17,381, 
of whom rather more than one fifth were women 
TTiey represent half and 38 per cent respectively 
of me RiU tune men snd women students in the 
institutions in question The ages at sdmusion 
of two thirds of the men and one half of the 
women were nineteen and over , o! four fifths of 
the men and five sixths of the women, eighteen 
and over, while only 353 men and 53 women 
were under seventeen Of these last-mentioned 
juvenile entrants Glasgow is responsible for 71, 
Birmingham for 51, and East London College for 
a6 

Table 3 gives particulars of part time studtnts 
taking courses of university standard The total 
numixr, 15,334, of whom 33 per cent were 
women, includes (a) 10,524 occasional (b) 3389 
diploma, (c) 8go degree, (d) 576 research, and 
(e) loss other post graduate students The chief 
contributors to these totals were — 


Royal Technical College 
Glasgow 

London School of 
Economics 

University and King’s 
Colleges London 
University of Leeds 
University of Sheffield 


2787 


416 663 


796 


Intonal classes are organised in co-operation 
with the Workers’ Fducational Assoaation by all 
the universities of England and hy those of Wales, 
Aberdeen, Edinburgh, and Belfast Particulars 
given m the several returns show that upwards 
of 5000 students attended these dasses 
Rasamrch students were at work in all the in 
stituUona figunng in the returns except a few 
medical schrols Their total number was 1009, 
533 full-tune students Women re- 
searchers numbered 339 London institutions bad 
5% research students, Manchester 133, Liverpool 
is6, BIrmingbam 43 Post-graduate students 
NO. 3696, VOL. 107] 


other than those engaged m research numbered 
1593, including 1055 time students London 
alone accoonts for 8^ of these (765 part-time) 
Such data as are available for estimatmg the 
number of research and other post-graduate 
students at work in the university institutmns ex 
eluded from these tables point to a total eff about 

1300 

The classification of full time students by facul 
ties gives the first place to medicine, including 
dentistry, with 13,657, including 2949 women In 
the faculties of arts, theology, law, music, com- 
merce, economics, and education were 11,745, 
including 5309 women, in pure science, 6571 
(1538 women), in engineering, applied chemistiy, 
etc , 6114 (145 women) Medical and dental 
students were most numerous in London (3347), 
Glasgow (1838), Edinburgh (1739), Liverpool 
(741), and Aberdeen (704) TTiey outnumbered 
ail other students put together in Belfast and 
the colleges of the National University of Ireland 
(in University College, Dublin, they were m a 
majority of almost 2 to i), and were above 40 
per cent of the total in Glasgow, Aberdeen, and 
rdinburgh Corresponding figures for Oxford, 
Cambridge, and Trinity College, Dublin, are not 
available The statistics of degrees and diplomas 
gained so soon after the war present, of course, 
abnormal features The total numbers of re 
cipients were Of degrees, 4054, including 1275 
women, diplomas, 2^2 (599 women) degrees 
according to faculties arts, theology, law, 
music, commerce, economics, and education, 
1666, pure science, 1074, medicine, 1008, engin- 
eering applied chemistry, etc , 306 

Tables. 7 and 8 exhibit the Treasury grants, 
annual and special, made to university mstitu 
tions for 1913-14 when they amounted to 
442,147! , and each later year to 1919-20 The 
annual grants show but few important variations 
up to 1918-19 but in the following year they 
were increased, on the whole by 70 per cent , 
and amounted to 786,500! Of this 198 oool 
went to London institutions 260 000! to others 
in England, 52,500! to Wales, 165,000! to Scot 
land, and in,o^ to Ireland The special grants 
amounted to 104 000! in 1915-16, ia,oc^ m 
1918-19, and 304,000! in 1919-20, m which year 
special emergency grants pending the reports of 
the Royal Commissions inquiring into their 
financial resources were received by Oxford 
(30,000! ), Cambridge (30,000! ), and Trinity 
College, Dublin (12,000! ) The Civil Service 
Estimates of Mai^ last show 1,000,000! for 
grants m 1920-21, and 1,500000! for grants w 
1921-22 A further sum eff 500,000! is provided 
for grants in 1921-22 to the Federated Super* 
annuation Funds for Universities The prinaples 
upon which it is proposed to allocate grants m 
future are discussed in a report presented by the 
Umversity Grants Committee on February 3, 
1921, a paper which is Idcdy to exeraae a far- 
rnKhing mfoence on the further devdopraent of 
our universitiea and their rdations with the State. 
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Protective MeMuret egatast X rays and Radium 


A COMMITTEE wm recently formed in 
London to see whether some general pre 
cautionaiy measures could be outbaed which 
would be of service to those employed in the use 
of X-rays or radium for medical, scientific, or 
industrial purposes The members of the com 
mittee are as follows Sir Humphry RoUeston 
(chairman) Sir Archibald Reid Dr Robert Knox, 
Dr G Harrison Orton, Dr S Gilbert Scott, 
Dr J C Mottram, Dr G W C Kaye and 
Mr Cuthbert Andrews Dr Stanley Melville 
and Prof S Russ are acting as honorary secre 
tanes to the committee fhe need for a 
statement on this subject has been felt for some 
tune During the war the ROntgen Sooety issued 
a prmted card pointing out the dangers of expos 
mg parts of the body to X rays unduly but the 
uses of these forms of radiation are beaming so 
numerous m mediane and the arts that it was felt 
that the ground should be gone over in more 
detail, and general recommendations drawn up as 
to the conditions under which work of this char 
acter should be carried out 

The preliminary report of the committee has 
just been issued It is a carefully thought out 
statement of present knowledge in r^ard to the 
equipment, ventilation and working conditions of 
X ray and radium departments We are glad 
to see from the introduction to the report that 
the committee holds the view that the dangers 
which may attend the use of these radiations can 
be avoided entirely by the provision of efficient 
protection and suitable working conditions 
The damage which people have suffered in the 
past falls mto two categories — 

(i) Visible injuries to the superficial tissues 
which may result in permanent damage 
(a) Derangements of internal organs and 
changes in the blood These are especially im 
portant as their early manifestation is often un 
recognised 

The protective measures to be employed natur 
ally vary with the work in hand and the report 
contains details of the measures which the com 
mittee thinks appropriate to (i) X rays for diag 
nostic purposes (a) X rays for superficial therapy 


(3) X rays for deep therapy, (4) X rays for in- 
dustrial and research purpo^, (5) electrical pre 
cautions in X ray departments (6) ventilation of 
X ray departments and (7) radium therapy 
The report concludes with a statement bearing 
upon several aspects of the subject, and we ac 
<x>rdingly reproduce it in full 

The governing bodies of many institutions 
where radiological work is carried on may wish 
to have further guarantees of the general safety 
of the conditions under which their ptrsottrul 
work 

(1) Although the committee believe that an 
adequate degree of safety would result if the 
recommendations now put forward were acted 
upon, they would point out that this is entirely 
dependent upon the loyal co operation of the per 
sonnet in following the precautionary measures 
outlined for their benefit 

(a) The committee would also point out that 
the National Physical Laboratory Teddington, is 
prepared to carry out exact measurements ujion 
X ray protective materials and to arrange for 
periodic inspection of existing installations in the 
lines of the present recommendations 

(3) Further in view of the varjing suscepti 
bilitus of workers to radiation the committee 
recommend that wherever possible periodic tests 
— « every three months — be mide upo 1 the 
blood of the personnel so that any chanj,es which 
occur may be recognised at an early stage In 
the present state of our knowledge it is difficult 
to decide when small variations from the normal 
blood count become significant ’ 

It IS satisfactory to learn that the committee 
intends to continue to meet and to consider the 
advisabihty of directing some researches which 
arise out of the considerations involved in the 
memorandum in question 

Suggestions and offers of personal or other 
assistance are invited they should be forwarded 
to the honorary secretaries of the \ ray and 
Radium Protection Committee from whom copies 
of the preliminary report may be obtained, c/o 
Royal Society of Medicine Wimpole Street, W i 


Cosmogony snd Stellar Evolution ' 


By J H J*AN8 Sbc R S 


I —The Evolution of Gaseous Masses 
nPHE progress of obsenmtional astronomy has 
X made it abundantly dear that astronomical 
formations fall into wdl defined classes diey ate 
almost 'manufactured artides” in the sense m 
vditch Clerk Mazwdl applied the phrase to atoms 
Tutt as atoms of hydr^en or calaum are be- 
hev^ to be of similar structure no matter where 
tb^ are found so star-dusteriL spiral nebula 
binary stars are seen to be similar, although in 


I UetiuMMi«militKuifiCel«g«eDllayj*nai& 
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a less degree no matter in what part of the sky 
they appear The problem of cosmogony is to 
investigate the origms of these comparativdy 
uniform formations and the process of transition 
from one dass to another 

In attacking this problem the cosmogonist of 
today stands upon the shoulders not onlv of 
previous coamc^nists, but also what is of even 
greater importance upon the shoulders of the 
brilliant and industrious astronomical observers 
of the past century We shall find it convenient 
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to take as our startug point the most famous 
theory of cosmogony ever propounded— -the 
nebular hypotheais of Laplace— -and we shall ex- 
amine to what extent it remains tenable m the 
light of modem obawvational and theoretical 

Laplace's hypothesis referred primarily to the 
genesis of the solar system, wham he bdieved to 
have originated out of a hot nebulous mass that 
shrank as it cooled The nebula was supposed 
to be in rotation, so that the principle of con 
servation of angi^ momentum required that as 
the mass cooled its speed of rotation should in 
crease It u well known that a mass either of 
gas or of liquid in rotation cannot rest m equi 
libnum in tte spherical shape which wmild be 
assumed m the absence of rotation If the rota 
tion IS very slow the equilibnum shape will be 
an oblate spheroid of small eccentricity As the 
rotation increases, the ellipticity will increase, but 
it IS found that the spheroidal shape is soon de 
parted from Laplace believed, as a matter of con- 
jecture rather tl^ of reasoned proof, that with 
continually increasing rotation a mass of gas 
would in tune reach a stage at which it cmild 
no longer exut as a sin^e continuous mass 
When this stage was reached he believed that a 
nng of particles would be discharged from the 
equator through the centrifugal force of rotation 
outweighing tae centripetal force of gravitation 
The mathematical researches of Roche (1873) pro 
vided some suppcut for this general conjecture 
and more recent investigations put its general 
accuracy beyond doubt 

It IS found that the changes of shape which 
accompany mcrease of rotation are in their 
general features, the same for all masses 
whether gaseous or fluid provided only that there 
IS sufiBcient central condensation of mass When 
the rotation becomes so great that the spheroidal 
figure IS departed from, the equator of the mass 
IS found to pull out into a pronounced edge which 
ultimately becomes perfectly sharp (see Fig i) 
The mass has now assum^ a lenticular wape 
and any further increase rotation results in 
matter being discharged from this sharp edge 
The lenticular shape is retamed from now on, the 
sharp edge acting like a safety valve and emit 
ting just so much matter as is necessary to carry 
off the excess of angular momentum b^ond the 
maximum which can be earned by the central 
mass Fig i shows the configurations of the 
lenticular figures for masses of gas in adiabatic 
equilibrium in which y (ratio ou specific heats) 
has the extreme values i s and a a respectively 
‘ Other calculated lenticular figures show generally 
aimilar shapes With a further increase of rote 
tion beyond that for which these curves are 
drawn, the figures would remain unaltered save 
for the addition of a distribution of matter in the 
equatorial plane— 4he matter already thrown off 
front the sharp edge of the lens 

If gaseous stars assume these forms our tele- 
scopes refuae to reveal them Even in the most 
powwful t^escopes the stars remain infinitesimal 
m 3696, VOL 107] 


points of light, the only bodies which show any 
observable shape are the nebulm It is h%hly 
significant that a number of these exhibit pre 
cisely the lenticular shape lust described This 
IS m most cases acooinpanied by a distribution 
of matter in the plane through the sharp edge 
of the lens A number of such nebulss have been 
found b^ duect spectroscopic observation to be 
m rotation about an axis perpendicular to this 
plane Thus there is very strong justification for 
supposing that these nebulas are masses of gas or 
other matter with high central condensation be 
having precisely as imagined by Laplace — rotating 
and throwing off their excess of angular 
momentum as they cool by the ejection of matter 
m their equatorial planes 
There is, however, almost incontrovertible evi 
dence that the nebulae which have just been de- 
scribed are nothing but ordinary spiral nebulae 
seen edgewise, for observation discloses a con 
tinuous sequence of nebulae the shapes of which 
bridge completely the gap between tae lenticular 
nebulae, in which we are looking at n^ht angles 
to the axis of rotation, and the familiar spiral 
nebula in which we look approximately along thu 
axis The characteristic nebula shows a nucleus 
which we can now identify with the lenticular 



rat rsamor«iBlbnnmror etatngmuMofiw 


figure demanded by theory, having two aurms 
emerging symmetrically from (Riposte points of 
the nucleus If our identification is correct these 
arms must be formed out of the matter already 
discharged from the nucleus It has m point of 
fact b<^ found by van Maanen and Kostinsky 
that the matter in the arms appears to be in 
motion approximately along the arms and in the 
outward du-ection 

Any external gravitational field, whether of the 
umverse as a whole or of neighMunng stars or 
nebula, would produce a tidal field similar to 
that produced by the sun and moon on the surface 
of our earth a field spMified mathematically by 
a second harmonic This field no matter how 
small in amount, would suffice to destroy the exact 
arcular shape of the "equator” of the nudeus 
and so would concentrate the emission of matter 
at two opposite points on this equator Thus it 
IS easy to understand why the nebulte, as a rule, 
exhibit two symmetrical arms emerging from 
antipodal points It is very much less easy to 
understand why these arms should be of the uni 
versal spiral form— the absence of any explana- 
tion of this form must be regarded as a serious 
drawback to our interpretation of the spiral 
nebulss It is readily proved that thus ejected 
filaments of matter w&itever the shape t^ 
assume, could not remain of uniform line-density 
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Such a diatnbutioa of density would be unstable | 
and It can be proved that nuclei would form at j 
approximately equal distances around vdiicfa the 
matter of the arms would condense In this way 
It IS possible to explain the nuclei and condensa 
tions which are obKrved in the arms of the spiral 
nebulK It 18 also found possible to calculate the 
amount of matter which will condense around each 
nucleus the mass of each is found to be of the 
order of mag^tude of the known masses of the 
stars 

In this way I have been led to conjecture that 
the spiral nebulae are whirling masses of gas 
which owing to their rapidity of rotation throw 
gaseous stars much as a Catherine wheel ** 
firework throws off sparks If so the condensa 
tions in the arms of these nebulse are stars in the 
process of birth Dynamically the mechanism is 
almost identical with that imagined by Laplace as 
resulting in the birth of systems of planets and 
satellites but on a far more stupendous scale 
The final product of the chain of events we have 
been considering must be some type of star 
cluster — perhaps a globular star-cluster or pos 
sibly an island umverse similar to our galactic 
system The difficulties in the way of an exact 
mathematical investigation into the history of the 
ejected gas as the filaments condense around 
nuclei and as these form stars and begin to move 
as detached bodies are enormous On the other 
hand the determination of the final steady states 
possible for a system of stars created in this way 
IS quite simple There is found to be only one 
type of final steady state possible for a system of 
stars created out of a rotating mass of gas and 
this shows exactly the features presented by 
the system of stars of which our sun is a member 
The system of stars will be of a flattened shape 
symmetrical about the plane of greatest cross 
section (the galactic plane m our system) the 
velocities in any small region of space will not 
be distributed at random but will show a prefer 
ence for two opposite directions ( star stream 
ing ) these directions will be parallel to the 
plane of symmetry and perpendicular to the radius 
to the centre of the system This last direction 
IS that given bv Charher for the direction of 

star streaming ’ in our system Our system 
passes all tests for having been born out of a 
spiral nebula the plane of which was what is 
now the plane of the Milky Way indeed Easton 
and others have claimed to find traces of the 
two spiral arms still surviving in the distribution 
of stars in this plane as though the final steady 
state had not yet been reached 

Let us now turn to a study of the lives of in 
dividual stars To the naked eye the stars appear 
os mere points of light of varying brightness 
The telescope adds little except possibly differ 
ences of colour The spectroscope ap^rs at 
first to add a wealth of new information but a 
detailed study of stellar spectra discloses the un 
expected fact that all staler •spectra apart from 
a few exceptions, fall into one single linear senes 
Photographs of the spectra of all stars in which 
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varying exposures have been made to compensate 
for varyi^ brightnesses, can be arranged 
uniquely in a consecutive order m which each 
spectrum differs only imperceptibly from its neigh 
hour All the complicated diversities of stellar 
spectra appear to be determined in the mam, by 
one single variable This is beheved with good 
reason to be the temperature of the star a surface 
Positions on this linear series are specified by 
reference to six selected pio nts denoted by the 
letters BA F G K M m this order The 
order given is that of decreasing surface tempera 
ture Stars having B spectra are of bluish colour 
with a surface temperature of 10 000® C or more 
Stars of type M are red with a surface tempera 
ture of only 3000® C Our sun is of type G 
with a surface temperature of about 6000® C 
We might also arrange the stars in order of 
brightness The distances of many stars are 
known and for these we can calculate the abso 
lute brightness or luminosity — 1 e the amount 
of light emitted as compared with our sun Since 
the masses of the stars are all approximately the 
same it might be exjjected that the order of 
luminosity would prove to be substantially the 
same as that of surface temperature but this does 
not prove to be the case Eight years ago it 
was found by Hertzsprung and H N Russell 
that the red M stars fell into two widely different 
classes one class having abnormally high lumin 
osity and the other abnormally low The ratio 
of luminosities in the two classes is of the order 
of 10 000 to I and since the surface temperatures 
are the same this ratio must imply a correspond 
ing ratio in the areas of the radiating surfaces 
Thus the two classes of M stars must have volumes 
in a ratio of about i 000 000 to one for which suffi 
cient reason they have been des gnated giants 
and dwarfs From a comprehensive discussion 
by Russell recently confirmed by Adams and Joy 
It IS clear that the demarcation between giants 
and dwarfs extends although with diminished 
intensity through the types K G and F while at 
tyjies A and B the classes coalesce 

Lately Shapley by determining the distances of 
the globular clusters has greatly increased our 
knowledge of stellar luminosities and has calcu 
lated the individual luminosities of 1152 giant 
stars m clusters If we plot the logarithms of 
the luminosity (or the absolute magnitude) against 
spectral type as in Fig a the vast majonty of 
Shapley s 115a stars are found to lie within the 
belt marked giants while of the stars previ 
ously discussed by Russell and by Adams and Joy 
nearly all lie either within this belt or within that 
marked dwarfs In this diagram a few typic^ 
stars have been marked The stars a Ononis and 
our near neighbour Lalande ai 18^ are examples 
of giant and dwarf red stars The diameter of the 
former has recently been found by direct 
measurement to be about 300 times that of our 
sun corresponding to a density of the order ot 
at most one thousandth of that of atmospheric 
air the latter has a luminosity only 0009 timet 
that of the sun and probably a mean density com 
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pwaUe with that of the eerth. Our eun and our 
neareat atellar neighbour, a Ceotauri, are marked 
aa typical dwarfs of type G, and Sirius is a repre- 
sentative A-type star. 

From the known luminosity and surface tem- 
perature any star it is easy to calculate ito 
surface and so its density. Giants of tyi^ G 
qnrf K are found to have densities of the oraer of 
0-004 and 0^005 respectively, agreeing with the 
known densities of binary stars of th^ typ®*- 
Sirius, with a luminosity of forty-eight times, and 
a surface temperature about one and a h^ times, 
those of our sun, must have a surface nine times 
as great. Its mass is 34 times the solar mass, 
so that its density must be about o-a. In general 
it is found that ail giant stars must be gaseous, of 


B A F C K M 
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density so low that the ordinary gas-laws will be 
approximately obeyed. Dwarf stars may be gase- 
ous or liquid or solid, but, if gaseous, they 
are so dense that the gas-laws will ^ no- 
where near the truth. It is now easy to see 
whv, in the giant stars, increase of temperature 
and density go together; this is merely a conse- 
quence of Lane’s law. But the dwarfs may be 


thought of as approximating rather to masses of 
fixed dimensions, and for thm tbs luminosity falls 
off as the temperature decreases. 

Our sun radiates light at a rate of about a ergs 
per second per gram of its mass. Gravitation 
contraction, as Lord Kelvin showed, could provide 
energy at this rate for only abwt so, 000, 000 
years, and radio-active and chemical energy could 
only slightly lengthen this period. For a giant 
star, radiatmg at 1000 times tiie rate of the sun, 
the maximum period would be only a few thou- 
sand years. This period is far too short, and it 
is now generally accepted that, so far from gravi- 
tation and known sources of energy providitw 
the whole of a star’s radiation, they can provicte 
only an insignificant fraction. Energy of adequate 
amount can originate only from sub-atomic 
sources, as, for instance, from internal rearrange- 
ments in the positive nuclei of the atoms or from 
the transformation of a small fraction of the star’s 
mass into energy. It is a matter of simple calcu- 
lation to show that all other stores of energy in 
a star can constitute only an insignificant reservoir 
of ener^ which, unless continually replenished 
from sub-atomic sources, would be exhausted in, 
astronomically, a moment. Thus the rates of 
radiation and of generation of sub-atomic energy 
must be practically equal, and the lummosity of 
a star will be determined by the latter rate at any 
instant. 

We may now think of the evolution of the 
stars as represented by the march of a vast army 
through our diagram (Fig. a), the individuals 
keeping, for the most part, within the marked 
belt Each individual takes bis marching orders 
from the supply of sub-atomic energy, and so 
long as we remain in i|:norance of the exact 
source and nature of this we cannot be certain 
whetiier the motion of the army is up or down, 
or even that it is all in the same direction. But 
if we are right in conjecturing that the stars were 
bom out m a nebula of very low density, the 
order of march will be from low density to high; 
our army will be marching downwards in the 
diagram. Its tail, except for a few stragglers, is 
about at absolute magnitude -4, its bead is lost 
in darkness. In the next lecture we must study 
the incidents which may occur during the marcn 
of this army of stars. 

(To bt continued.) 


Obituary. 


Dr. a. M. Kxllas. 

B y the death of Dr. A. M. Kellas we have 
lost one of the best authorities on the 
effect of high altitudes on the human system. No 
one else had to great a practical knowledge, or 
worked adentificaUy at the subject with more 
persistence than he. 

Bom in Aberdeen, he was educated there, and 
afterwards went to Edinburgh, London, and 
Heidelberg. For some time he was assistant to 
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Sir William Ramsay, and afterwards lecturer on 
chemistry at Middlesex Hospital. 

As fi teacher he was most successful, taldng 
endless trouble in helping backward students. In 
pure chemistry he did little research, his ^itf 
contribution being a long and careful investigation 
on “The Determination of the Molecular Com- 
plexity (rf Liquid Sulphur,*’ published in 19x8. But 
during the last ten years he gave up mc»t of his 
spate time to study the physiok^cal and physical 
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difficulties connected with the ascents of high 
SMnintains 

This subject he was particularly fitted to inves- 
tigate, for he had probably climbed to heists 
above 20,000 ft more often than anyone else For 
instance, m 1910, m the Sikkim Himalaya, he was 
nme bmes above 20,000 ft , the highest altitudes 
being the first and only ascents of Pawhunri, 
23,180 ft , and Chumiomo, 22,430 ft 

He also visited other parts of the Himalaya, the 
Nanga Parbat district, north of Kashmir, and 
Garwhal, where last summer he reached 23,600 ft 
on Kamet It was, however, in Sikkim that he 
did most of his mountaineering 

From time to time he published papers and re 
ports in the Journal of the Royal Geographical 
Society and in the Alpine Club Journal But as he 
was of a retiring disposition, there are few 
accounts of his extraordinary mountaineering 
record Perhaps his most important paper was 
on *' A Consideration of the Possibility of Ascend 
ing the Loftier Himalaya ’ (Journal of the Royal 
Geographical Society, 1917), in which he dis- 
cussed all the factors conditioning acclimatisation 
to high altitudes, and the question whether it was 
possible to climb Mount Everest His conclusion 
was “ A man in first rate trammg, acclimatised 
to maximum altitude, could make the ascent of 
Mount Everest, without adventitious aids ($ e 
oxygen), provided that the physical difficulties 
above a;, 000 ft are not prohibitive ” 

Dr Kellas had a unique knowledge of the Sik- 
kim Himalaya, and his death has deprived the 
Mount Everest expedition of one of its most valu- 
able members, for he had studied the geography 
of the country round Mount Everest more deeply 
than anyone else 

Wp regret to report the death, on June 26, of 
Mr WiLMAM Shackibton, at the age of fifty 
Mr Shackleton received his early training at the 
Keighley Institute, and after completing a three 
years’ course at the Royal College of Science 


became an assistant to the late Sir Norman 
Lockyer By his skill and enthusiasm he con- 
tributed largdy to the success of the early work 
at South Kensington on the photography of stellar 
spectra In 1893, m company with Mr Albert 
Taylor, he observ^ the total ^ipse of the sun in 
Brazil, and was one of the first to obtain photo 
graphs with a prismatic camera of adequate 
power In 1896, with Dr I< J Stone, he took 
part in the exp^ition which was conveyed to 
Novaya Zemlya by Sir George Baden-Powell in 
his yacht Otana Favoured by a brief inter- 
ruption in a snowstorm, he then achieved a 
notable success in photographing for the first 
time the complete " flash ” spectrum, with per 
feet definition, notwithstanding that an acadent 
to the yacht had left but little time for prepara 
tion On this occasion some admirable photo 
graphs of the corona were also obtained under 
his supervision This expedition was further 
memorable for a meeting with Nansen at Hammer 
fest on his return from the polar regions 

For some years Mr Shackleton was occupied 
with the late Dr Common in the design of range 
finders and other optical instruments, and a 
special interest in optics was added to that in 
astronomy during the remainder of his life In 
190; he took up an appointment at the India 
Stores Dep6t as Inspector of Scientific Supplies, 
and scientific workers in India have profited much 
from his extensive technical knowledge and care 
ful supervision of their requirements Mr 
Shackleton was elected a fellow of the Royal 
I Astronomical Society in 1893, and of the Optical 
' Society in 1913 He was secretary of the Optical 
Society from 1916 to 1920, and rendered valuable 
services to the society in that capacity, besides 
contributmg papers of practical importance he 
was a vice president of the society at the time 
of his death Mr Shackleton ’s health had not 
been good for several years, but his death came 
unexpectedly, and will cause deep regret to his 
' many friends in scientific and technical circles 


Notes. 

A CHKMiCAi laboratory of a new type was opened at of large scale conditions which it has hitherto been 

the Imperial College of Science and Technology by possible to acquire only by actual works expenence 

Mr A J Balfour on June 24 The laboratory is fitted Moreover the means for preparing initial material m 
with apparatus of a size which will render it necessary large quantities will be of the greatest value for the 

for chemical processes to be carried out under con- research workers in the chemistry department of the 

dibons closely resemhlmg those which are present on college It is hoped that a full desen^on of the new 

the large scale Just as the ordinary scientific labors- laboratory with illustrations, will appear in a forth- 

tory contains specimens of all types of apparatus neces- coming number The equipment was provided by Mr 

sary for small-scale work the new laboratory con- w G Whiffen, an old student of the college, 

tains appliances which will enable the student to carry 

through the corresponding large-scale operations in a Wx learn from the Times of June 24 that the West 
manner which will render it possible for him to study London Hospital is In possession of electrical plant 

the influence of those factors, such as heat exchange, capable of delivering current at 200,000 viflts for X ray 
etc , whldi ate not of rital importance m ordinary purposes The X-rays are of a penetrating character 

laboratory work Students, and espedatly research dnd are being used for the treatment of patiento 

students, whether they intend to follow an academic suffenng from malignant disease, on the hnes laid 

or an Industrial caiew, will thus obtain a knowledge down by the Bavanan doctors Seitz and Wintz The 
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UN of more and mora penetratinfr X«rav« In medical 
woric haa bMn a gradual groarth and quite apart 
from any marked different!^ action which the ^ort 
wave length radiation may have on cancer cella aa 
compared with the longer wave lengthe the employ 
ment of the more penetrating rays has teduical ad 
vantages when dealing with deep-seated tumours 
One sees In th^ un a natural development which 
depends very largely upon the electro-tedmician It 
IS greatly to be deplored that statements as to how 
this development may improve the results of canoer 
treatment ate based not upon facts but upon the 
hopes of thorn engaged in this work The un of 
X rays and of radium m the treatment of canoer has 
been justified by results and these results continue 
to improve but we think that the public may be 
cxpectmg more than is warranted when it is told 
that a conservative estimate of the possibihties of 
the new treatment is to put the number of cures in 
the future at double that ever knoan in the past 

On June 37 the president of the Royal Society of 
Arts die Duke of Connaught prewnted the Albert 
medal (rf the society to Dr J A IHemmg m recogni 
bon of his many valuable contributions to electrical 
science and its applications and specially of his 
original invention of the thermumic valve now so 
largely employed m wirelen tel^aphy and for other 
purposes It may be of mterest to recall the un 
portant part that Dr Fleming played m the develop- 
ment of the thermionic valve and its applications to 
wireless tel^raphy and telephony The first form of 
valve was ma^ m 1904 and led to revolutionary 
developments in that and other branches of electro- 
technics It IS perhaps leu generally realised that 
he gave saentific anistance in the early developments 
<& wuelcM *’ so far back as 1899 and directed some 
of the constructional work in connection with the first 
long-distance station at Poldhu Dr Flem ng was 
also actively connected with the early progress ot 
^ectnc lighting in this oountty In 1883 and for 
twelve years after he held an adviwry position with 
the Ediwn Electric Ught Co of London and later 
with die Edison and Swan Co He carried out the 
installation on board one of the first ships of the 
Royal Navy to adopt the new illuminant when 
It was inti^uced in i88ia and during succeeding 
years anlsted several of the London companies and 
provincial corporadona in electric lighting matters 
Still older is his connection with trie^ony for 
so far bade as tS-g he was scientific adviser to the 
EdiMn Telephwie Co formed to begm tdepbone 
exchange working m London Other scientific work 
which Dr Fleming has accomplished indudes an im 
portint research into the electric and magnetic pro- 
perties of matter at very low temperatures earned out 
in conjunction with Sir James ciewar 

On June as a portrait of Sir Napier Shaw painted 
by W W Russell was presented to him by the staff 
of the Meteorological Office South Kensington for 
preservation in the office A copy ci the portrait was 
presented to Lady Shaw 

An International Hydrographic Bureau has been 
establiriied at Monaco with the following directors 
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Vice-Admiral Sir John Parry (Great Bntafai) Capt 
Phaff (Netheriands) and Capt Muller (Norway) The 
secretary is Capt Splcer-Simson (Great Britain) 

It is announced in the British Medteal Journal for 
June 35 that the International Labour Office has de 
cided to appmnt a committM of experts to deal with 
the question of Industrial hygiene Aocordmgly letters 
have been dispatched to the Governments of Great 
Bntain France Bdgium Germany Holland Italy 
Spa n Sweden Switzeriand and Japan inviUng each 
of them to nommate one of its hmdth inspectors or 
factorv inspectors as a member of the advisory com 
mittee The committee wilt meet from time to time 
preferably on the occasion of the International Labour 
Conference and its members will keep m touch with 
the International Labour Office and its mdustnal 
hygiene section by correspondence 

Thb twelfth annual meet ng of the Oxford 
Ojihthalmtdogical Congress will be held on July -9 
when the following communications will be made — 
Discussion on The Causes of Infect on after Extrac 
tion of Senile Cataract Dr V Morax and others 

Stereoskopometry R J E Hanson Petrosal 
sinus sepsis A Greene The Doyne memorial lecture 
on Heterophona E E Maddox An instrument 
vdiich IS Mt in motion by the eye te by vision or 
by proximity of the human body « g the hands Dr 
C Run Experiences of 606 and its substitutes in 
eye diseases J Hem The trench operation for 
chronic glaucoma with account of cases N C 
Ridley A jilea for early diagnoss and operation in 
dironic glaucoma with some remarks upon the 
treatment of acute glaucoma Dr T H Butler A 
modified operation for chronic glaucoma P H 
Adams Some points in the performance of the 
Lagrange operation for chronic glaucoma B Cnd 
land Lon of vitreous dunng cataract extraction 
Dr T H Butler Sight testmg with coloiued test 
types P J Hay Some points of interest m the 
woric of a school oculist Dr H McIIroy 

An exhibition free of charge of Egyptian antiqui 
ties from Tell el Amarna will be held in the rotmis 
of the Soaety of Antiquaries on July 5 13 from 
10 a m to 5 p m A lecture on The Season s Work 
at Tell el Amarna w II be del vered by Prof T E 
Peet on July 7 at 8 30 in the Royal Society a rooms 

Tm Nventy third annual meeting of the Somerset 
shire Ardimoiogical and Natural History Soaety will 
be held at Crewkeme on July 19-ai under the 
presidency of Sir C Hercules Read who will dehver 
his presidential addren Someixet Archseology — a 
Suggestion atiiaoam onthe opening day 

Th* first exhibition of prehistoric art organised by 
the Soaety of Friends of Art under the superintend 
enoe of the well known archssdogist Don Elias 
Tormo is now being held at Madrid The object of 
the exhibition is to disfday reproductions of fte re 
markable series of rock paintings from the Spanish 
caves the first discovery being that of the Aitamira 
cave pamtings by the small daughter of the archsso- 
logist Sautuola in 1879 Since that date discoveries 
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Moouraged by th« Pnnoe of Monaco and othara, have 
been made in great numbers The present exhibition 
mdudes what are supposed to be examples of early 
(benan script figures of sims fishes horseshoes 
women weavmg short skirts drawmgs of the diase 
tmy and most artistic stags from the eastern regions 
of the Penmsula and splendid life sue wild boars and 
bisons from Altamlra in the north west These 
figures m drawing and colouring are splendid 
examples of prehlstonc art 

Baron Edmond db Rothschild has intimated to 
the Pans Academy of Sciences his intention to place 
at the disposal of the Academy the sum of 10 000 000 
francs for the purpose of creating a fund for the 
devdopment of physico-chemical research m France 
According to the Morning Post the revenue from the 
capital sum will be used first for assisting young 
students who devote themselves to pure science 
secondly to furnish investigators with the means to 
carry out their work thirdly to help inventors who 
have made discovenes as a result of being assisted 
by the new foundation to take out patents protecting 
their discoveries and fourthly to create later on if 
It should be deemed necessary an msbtute with 
laboratories to be named after the founder 

At the annual general meeting of the Rbntgen 
Souety held on June 16 the following officers and 
council were elected —President Prof J W Nichol 
son Vice-Presidents Dr G H Rodman Sir Ernest 
Rutherford and Sir William Bragg Hon Treasurer 
Mr G Pearce Hon Secretaries Or B A Owen 
and Dr J R Reynolds Hon Editor Dr G W C 
Kaye Council C Andrews Dr H Black A E 
Dean Major Kenelm Edgeumbe N S Finzl Dr 
F L Hopwood Dr F H Johnson Dr R Morton 
C E S Phillips Prof A W Porter Prof A O 
Rankuie and Su- Archibald D Reid 

Thb seventy fourth annual meeting of the Palseonto 
graphical Society was held in the rooms of the 
Geological Soaety Burlington House on Friday 
June 17 Mr E T Newton vice-president in the 
chair The report referred to the completion of Dr 
Reed t monograph of Beflerophontacea and the early 
pubhcation of a new monograph of carboniferous in 
aects by Mr Herbert Bolton It also announced 
further instalments of the monographs of Pliocene 
Mollusca Palaeozoic Asterozoa and Pleistocene Mam 
malia (Hippopotamus) The size of the annual volume 
had unfortunately to be reduced owing to the higher 
cost of production and to the difficulty of increasing 
the membership of the society Dr J S Flett Mrs 
Longstaff Mr A W Oke and Dr C T Trechmann 
were elected new members of council Dr Henry 
Woodward was re-elected president Prof E J Gar 
wood was elected new vice president and Mr Robert S 
Hernes and Dr A Smith Woodward were re-elected 
treasurer and secretary respectively 

Tax councU of the Society of Chemical Industry has 
nommated Prof R F Ruttan of Montreal as presi 
dent for the session 1921-22 Tlje council, m view of 
the fact tfwt die current annual meeting will be held 
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in Montreal requested the Canadian sections to sug 
gest one of then* members for nomination for the oflloe 
of president and Prof Ruttan s name was proposed 

Early last year as announced in Naturb the 
Medical Research Council by the courtesy of the 
Governing Body of the Lister Institute made arrange 
ments to maintain a national collection of type ^ 
tures at the institute The scheme is under the 
general direction of Prof J C G Ledingham with 
Dr R St John Brooks and Miss M Rhodes as 
curator and assistant curator respectively It now 
appears that mycologists feel the need of a similar 
collection S nee the formation of such a collection 
IS not at present contemplated by any institution it 
IS consider^ that the scope of the national ctrflechon 
should be extended The Bntish Mycolog cal Society 
has appointed a fully representative standing com 
mittee to consider the ways n which the collection 
can be made most valuable and to adv se and assist 
in all questions appertaining to fungi It is proposed 
to collect and mainta n cultures of funj,i of import 
anoe in phytopathology medicine veterinary science 
technology and soil b ology types useful for teadiing 
purposes and any rare or interesting species At 
present it is not possible to cope with the innumerable 
strauis of common fungi and room can be found only 
for those forms with some published dist ngulshing 
name or symbol The co operaUon of bacteriolog sts 
and mycologists is earnestly invited and in return 
every effort will be made to supply the needs of appli 
cants for cultures All communications respecting the 
collection should be addressed to the Curator National 
Collection of lype Cultures Lister Institute Chelsea 
Gardens SWi 

Thbre was an interesting demonstration of new 
wireless telegraph apparatus by the R M Radio 
Co on Thursday last This company has developed 
and shown in operation a Morse printing wireless 
receiver which in addition to the ordmary detector 
and amphfier valves is provided with another valve 
to rectify the currents that would normally go into 
the receiving telephone circuit so that a relay can 
be made to work The relay is of a sensitive Post 
Office pattern and is actuated by upsetting the 
balance of a Wheatstone bridge arrangement m one 
arm of which the valve is connected The relay con- 
trols an ordinary Morse inker so that a permanent 
record of the mess^ges is produced This apparatus 
IS due to Mr F H Haynes of the R M Radio Co 
and Mr V Ramage of the Central News 1 td and 
can easily take down messages from Pans Moscow 
etc as well as from ship installations up to a con 
siderable dutance Capt H de A Donnisthorpe 
also showed a new form of thermionic valve known 
as the R M R tnode In this Improved efficiency is 
obtamed by the use of a hemisphencal anode which 
avoids the fnngmg effect product by the more usual 
cvlindrical electrodes and thus utilises the electron 
stream more completely In a further development 
of this apparatus a “soft’ tube of this kind is sur 
rounded by a current-carrymg coil which produces 
a magnetic field havuig the effect of concentratmg 
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tite ioni where diey are wanted a» that an uicreaaed 
flow of electron! la produced gi^g a steeper cbarae- 
terutic curve and improving the sensibility by some 
thing like a further 50 per cent The increased anode 
current when the field was applied was seen by 
means of an ammeter and In another experiment the 
effect of a powerful electromagnet ui controlling the 
position of the glow in a softer tube was demon 
strated It was pcanted out that this action is slinilar 
to diat taking place in the aurora borealis according 
to the theory that m the layers of reduced pressure of 
the upper atmosphere the earth s field concentrates 
the ions and thus locates the glow produced by the 
bombardment of electrons shot off from sun spots 
This apparatus which Capt Donnisthorpe calls the 
Thermagnion can also be used to produce con 
tinuous oscillations with an equal gain in efficiency 
Tm tercentenary of the death of Thomas Harriot 
the mathematician and astronomer occurs on 
July a Not only was he the most celebrated English 
algebndst of his time but he was also one of the first 
astronomers in England to use a telescope and like 
Galileo Pabrldus and Schetner was one of the 
earfy observers of tfie spots on the sun Bom 
at Oxford in 1560 he was a year older than Henry 
Briggs He graduated from St Mary s Hall and 
became an ardent student of mathmatics forty 
years before the Inauguration of the first univer 
sity chair of mathemabcs At the age of twenty 
five he entered the service of S r Walter Ralegh 
by whom he was employed in the survey of the newly 
founded colony of Virginia The greater part of 
Harriot s life however was passed in the ne gh 
bourhood of London where he came under the 
patronage of Henry Percy Earl of Northumberland 
who gave him a pension and assigned him rooms 
at Sion House which stands on the banks of the 
Thames opposite Kew When the earl was confined 
to the Tower through the compliaty of some of his 
family m the Gunpowder Plot Harriot and two other 
mathematical worthies Thomas Hughes and Walter 
Warner often boro hun company They were known 
as the three magi Harriot appears to have passed 
an uneventful life and at his dWith was buried in 
St Christopher s Churdi on the site of which now 
stands the Bank of England A monument erected 
to hu memory was destroyed In the Great Fire of 
1666 As an algebraist Harriot is a connectuig Imk 
between Vieu and Descartes His Artis Analytics 
Praxis was not published until ten years after his 
death The revival of his fame as an ast r onomer 
was due to von Zadi who while on a visit to the 
Earl of Egremont ui 1784 discovered some of Har 
riot s wntmgs beneath a pile of old stable accounts at 
Petworth Castle while the reductim of Hamots 
observations of the comet of 1607 formed one of the 
first tasks of Bessel s astronomical career Some of 
Hamots manuscripts are in the British Museum 
At the annual meeting of the Br tish Pharmaceutical 
Conference at Scarborough on June 14 Mr E Sarille 
Peck m his presidential address on British Phar 
macy and its Poesibilites said he loofeed forward 
to t^ time vriien pharmacy in th s country shall have 
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established itself as a separate professional entity 
It could not be raised to this status without the 
combined efforts of its members and would have to 
move forward with the advance of general educat on 
and of applied saenoe In his opinion evety student 
before registration should be required to pass one 
the school leaving certificate examinations vblch the 
Board of Education has recognised as equivalent to 
matriculation While not advocating any serious exten 
Sion of the syllabus for the qualifying examination 
Mr Peck favoured the addition of commercial science 
In the major examination which should be renamed 
the felkM^ip exanunation practical physiological 
chemistry and bacteriology (with dinical microsc<^) 
should Ite included among the compulsory subjects 
and steps should be taken to establish a degim in 
sc enoe with {diarmaceutics as one of the subjects in 
the final examination If jdiannacy is to take 
Its position with other professional bodies it must 
bring Its final qual fication up to university standard 
He looked forwiud to tiie ultimate evolution of a real 
profession of pharmaqr 

Mrs ScoRxaay Rotraxooi has made another im 
portant contribution to our knowledge of the ethndogy 
of Easter Island m her account of a senes of carved 
rocks and stone houses published in the Journal of 
the Royal Anthropological Institute (vol 1 part 1 ) 
The houses built of slabs of stone procured from an 
adjoming quarry are remarkaUe The sod is exca 
vated on a sloping site the foundations are made 
of large rough cubes of rock on which slabs are laid 
on ed^e and the roof is formed of similar slabs 
The house is entered by a rectangular tunnd A senes 
of excellent jdiotographs enables us to understand the 
methods of construction and the accommodation pn>> 
vided for the occupants 

In AtumU Bgyft iqai part ii Prof Flinders 
Petne explains that the work of the Bntish School 
has been moving southward in the course of a 
qrstematic deanng of the western bank of the Nile 
valley The excavation of the cemetery of Hera 
kleopdis which had been wrecked in anaent times 
provided some unportant results In particular a 
number of well dated skeletons gave an oppcttunity 
to compare them with those of other sites on either 
side— Medum Tarkhan and Desbashe This showed 
important differences between the types of the Second* 
Sixth and Ninth Dynasties but the question whether 
the mterments were those of nobles or of pldieians 
may to some extent confute the results 

In the Apnl issue of the Entomeicgut s Monthly 
Maga&m* Dr R C L Perkins writes on the varia 
tion exhibited by the Bntidi species of parashie 
bumblebees of the genus Psithyrus It is evident 
from the many colour fonns whldi are recorded m 
tills article that variation in these bees has been very 
Inadequately studied. The subject is an interesting 
one and species of Psithyrus need to be mudi more 
extensivriy collected before we shall be able to learn 
the distribution of their varietal forms Dr Perkins 
also refers to the very rare bumbleJiee Bomhn$ 
pomoTum Pans A few examples of this insect were 
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csptured by the late P Simth in Devon in 1857 but 
nnce that tune the species has been lost si^t of 
in tMs country Owing to the resemblance which 
the male bears to a variety of the same sex in 
Puthynu ruptstns, P , and the similarity of the 
female to more common Bombi D Perkins is 
of opinion that Bombus pontorum may have been 
overlooked and possibly may be re discovered by 
some enterprising entomologist 

Pamphlft No I’ (iQ2i) of the Lcoiomic Senes 
issued by the British Museum (N'ttural History) is 
written by Mr F I aing and deals with the ubiquitous 
cockroach In addition to the common species (Blalta 
onentalts I ) three otler kinds of cockroach have 
established themselves in sufficient numtxrs in this 
cotntry to be occasionally troublesome The general 
reader is far more interested 1 the r control than in 
their biology and Mr I aing fin Is that a powder con 
sisting of three parts of sodium fluor de to one part of 
pyrefhrum is a successful remedy The mixture 
should le scattered about the haunts of the cock 
roaches in the even ng and the dead ones remtved 
the next morning The powder is harmless to any 
domestic pets and is cheaply and easily prepared 

Tm inhabitants of Buckinghamshire and Hertford 
shire will be grateful to Mr W Whitaker for his 
memoir on the water supply of the two counties 
recently published by the G^logical Survey In both 
counties chalk is the principal water bearing rock but 
supplies are also obtamed from overlying gravels 
sands etc Tertiary beds and the Greensand and 
Jurassic rocks The deenest bores recorded are 
1000 ft and from -jorne of the wells more than 
I 000 ooo gallons a day are being obtained Numerous 
analyses of the water are given and the details are 
of considerable interest to all concerned in the well 
being of the community Ihe geological student will 
be particularly interested in the full descnption of the 
swallow holes m which surface water disappears and 
which are numerous in Herts Probably the best 
known ire those in North Mymms which can easily 
be seen at Water End here the drainage of some 
so square miles of the county is lost Swallow holes 
are found in two sets of conditions along Ihe junc 
tion of the Tertiary beds and chalk and in the chalk 
Itself where the saturation level is below the bottom 
of the valley The former are active at all seasons 
the latter may not be Directions are given for find 
mg good examples There is also an interesting dis 
oission on the effect of pumping on the adjacent 
wells 

A PAPER by Mr S H Warren on A Natural 
* Eolith Factory beneath the Thanet Sand (Quart 
Joum Geol Soc London vol Ixxvi o 238 iqai) 
has already raised considerable discussion It is dear 
that many persons would have accepted Mr Warren s 
naturally flaked speamens as eoliths had their early 
Eocene age and their mode of origin not been demon 
strable The specialists in eoliths on the other hand 
maintain that the natural product, due to Interaction 
under earth-tremors, is martistic compared with an 
oolith for which human origin can reasonably be 
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I claimed Mr Warren s natural factory occurs at 
Grays in Essex 

In a short paper of four pages leprinted from the 
Proceedings of the U S Nati > al \cademy of Saences 
f r June 1920 Prof A G Wei stcr of Clark Umver 
sity directs attention to a necessary connection be 
tween the equation of state of a gas and the specific 
heats of the gas at constant jressure and at constant 
volume which does not take, the simple form given 
to it by some authorities In j articular he shows 
that a characteristic equal on tf the form T-pf(v) 
does not indicate that the two sj ecific heats are in 
dependent of the press re o the tentrory neither 
of them is a constant or independent of the pres 
sure nor is their d ffere ce consta t although it is 
independent of the pressure Such a gis has no 
cohesion pressure altho igh it may have a finite Joule 
Kelvin effect In the sa e way a gas having a 
characterist c equation of the f rm 1 vl>(p) although 
It has a zeri Joule Kclv 1 effect has specific heats 
which are neither constant nor 1 idepen lent of the 
pressure In conclusion Prof Webster expresses the 
opinion that the present method of teachmg thermo- 
dynamics by means of the equatio s of the ideal gas 
or of the van der Waals equal on is by no means 
conducive to clearness 

We have received from the Decimal Association a 
pamphlet entitled The High Value Penny in which 
a proposal is put forward to mcrease the token value 
of the penny and employ the existing penny half 
penny and farth ng coins to represent values 20 per 
cent higher than at present thus dividing the shilling 
into ten pence insteid of twelve while leaving the 
values of the shilling and the £ sterling unaffected 
All the existing notes and silver coins would be re 
tamed at their present values and the sixpenny and 
threepenny coins employed as half shilling and 
quarter shillmg pieces exchangeable into 5 and ai 
1 igh value pence mstead of 6 and 3 low value pence re- 
spectively At convenieice the unpopular silver three 
penny piece could he withdiawn from circulation and 
a more usefil nickel twopennj pore 1 sued It is 
claimed that by the adopt on of tf s proposal the 
purchising powci of the penny would be bro ight mto 
closer honiony with midern needs Owing to the 
absence of a coin inlirinediate in value between 
id and ijd the price of articles sold at id before 
the war has been mcreased earher than necessary to 
i}d and will be retailed longer than necessary at 
this figure when prices are fallm|. Hie chief 
defects of the recent decimal coinage proposals would 
be avoided by continuing to reckon in pence instead 
of in mils and no new coins or knowledge of decimal 
arithmetic would be required 

In the Meteorological Magazine for May Dr C 
Chree gives a brief account of Recent Wbrk on 
Aurora The subject was suggested to hun by the 
installation of an observatory m Shetland one of its 
objects being auroral observations Due acknowledg 
ment ts made of the work done by Norwegian phy 
sicists Arcs and curtains are said to be the most 
frequent forms of aurora portrayed and many if 
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not all are built up of rayi Illustrations are given 
both from drawuigs and from a ]diotograi^ the p« 
ferenoe being given somewhat to the former method 
although reference is made to the method devised by 
Prof Stormer of measuring auroral heights by taking 
photographs sunultaneously from the two ends of a 
base, the mclusion of stars determuimg the position 
of the aurora m space Reference u made to the 
exceptional occurrence of aurora in England whilst it 
is said that in high latitudes aurora seems to be the 
rule rather than the exception when the sky is free 
from cloud and the absence of strong moonlight per 
mits It IS suggested that the spectrum of aurora at 
different heights may add to our knowledge of the 
composition of the atmosphere and throw light on the 
electrical conditions of the air whilst relations to 
wuuless phenomena are also foreshadowed The 
occurrence of aurora associated with the sun spots 
in May although apparently of little importance in 
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England may In more northern latitudes afford useful 
mformation 

Wi understand that port i of vol iv of Annual 
Tables of Constants and Numerical Data Chemical 
Physical and Technological. * u now ready The 
woric since 1910 has been published under the 
patronage of the IntemaUonal Umon of Pure and 
Appbed Chemistry Copies are ubtamable from M 
Cb Marie 9 rue de Bagneux Pans 6* 

Mr W H RomMsoN 4 Nelson Street Newcastle* 
upon Tyne has just arculated a lengthy catalogue 
(No 3 1921) of upwards of 1000 secondhand books 
The contents are of a varied character but many 
Items should be of interest to readers of Naturk 
eg a number of bodes illustrated by Thomas and 
John Bewidc folk lore publications and those in the 
large section devoted to science and technology The 
prices asked appear verv moderate 
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OccuLTAiioN OF Vanus A daylight occultation of 
Venus will take place on Saturday mornmg July 2 
(civil reckoning) The planet s stellar magnitude will 
be -39 and it should be plainly visible to the naked 
eye especially with the lunar c escent as a ^ide 
Tlie foUowmg t ble is extracted from the BAA 
Journ for Miy p 30J — 


Greenwich 

Edinburgh 

Liverpool 

Dubhn 


5118 6 142 
5 66 6 to 4 
S 63 6 82 


A„j}.r.„ 

67 28a 



59 271 


23 33 
22 31 
22 31 
20 29 


The ti Ties are for the centre of Venus they should be 
diminished by about osm owing to the error of the 
moon s place Venus will be just half illummated 
The occultntion (disappearance and reappearance) of 
the illummated limb will take place about aSs later 
than the centre Accurately timed observations of the 
different phases will be of use for correctmg the places 
of moon and planet 

Circular No 10 of the Cracow Observatory gives 
full details of the circumstances for about 400 stations 
mread over Europe These circulars arc written in 
Prof G Pcanos Latmo sine flexione which is 
easily read by anyone with an elementary knowledge 
of I atm or the derived languages 


Tub Total Amount of Staruoht —Prof Newctmib 
pomted out the importance of ascertammg the total 
amount of hght given to us by all the stars includmg 
those that are altogether mvisible as units in the 
largest telescopes It is only m this manner that limits 
can be fixed to the amount of hght given by the 
fainter and more distant stars Prof Newcomb him 
self made observations for this purpose (Aifr^bys 
lourn vol xiv ) he was followed by Mr G J Bums 
[Aatrophys Journ vol xvi ) Mr L Yntema (Gronin 
am Pubhcations No aa) and Dr P J Van Rhijn 
The last named has now made a new and more com 
plete research (Groningen Publications No 31) 
utiliring the experience previously gained and 
analysmg the total skylight Into its components An 
artincial star of magnitude about 3 was used formed 
by reflecdon from a bulb its light was compared 
with that of standard stars and then spread out by 
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changing the focus until it became equal to the sky 
I light The observations were made at Mount 

I Wilson the nearest towns were distant 13 km and 
26 km and the effect of their lights was found to 
be inappreciable above altitude 35®^ Use was made 
of the star counts m different galactic latitudes to 
estimate the increase of starlight as the galaxy is 
ai^iroached I ho final result is that the total starlight 
IS eoual to 1440 first magnitude stars (\ nte 1 a found 
1350) and that the skylight is m ide up as follows — 
Starhght 17 per cent xodiacal hght 43 per cent 
(this vanes at different hours of the night) perpetual 
aurora 15 per cent (it is noted that Prof Shpher 
I found the green auroral line on all photographs of 
' the sky spectrum) the precedmg sources scattered 
by the atmosphere 25 per cent The starhght has 
bMn reduced to the zenith by the applu»tion ot 
Abbot s coefficients of atmosphenc absi^tion The 
starhght per square degree in various galactic lati 
tudes IS I at 0° o 085 lat 10° o o^ lat 20° 
0044 lat 30° 0026 lat 40° 0015 lat eo 

0014 lat 60° 0012 lat 0011 lat 80° 

0010 and lat 90° 0010 (the unit is mag 10) 
Pbriodiciiv of Variible Stars In order to f cih 
tate further rcsiar h on the cause of the period city of 
var able stars Dr J G Hagen ha collected together 
n the May numb r of Scicnt a the salient differences 
between the stars of jeriod less than three months 
and those of greater penod 1 he short period stars 
change less than 1 5 magnit ide while thos of long 
period change three or four migmtudes For the 
former the m n ma are sharp followed bv a rapid 
recover) while for the latter the minima are 
fldtteicd and the recovery relatively slower The 
long jerods oscillate while the short change in 
the same diicction with time The former 
collect about 300 days the latter about half a day 
and five days The long period stars are generally 
orange red in colour and are spread evenly over the 
skv while the short penod stars are whitish yellow 
and collect in the Milkv Wav 
Dr Hagen looks forward to the appearance of the 
results of the Mount Wilson measurements adth tfie 
new 100 in telescope and hopes that it will then be 
possible to test whether the phenomena can all be 
explained b\ the theory that the variable sUra are 
bmanes 
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Royal Sanitary Institute Folkestone Congress, June 20-25 


T he Royal Sanitary Institute was founded in 1876 
Tor more than forty years it hns been as it were 
a chorus to interpret to the official and general public 
the methods of applymg scientific ideas to the im 
provement of the environment and to the promotion 
of individual health Among lU earliest congress 
cmsidents it included Edwm Chadwick Ward 
Ridiardson Douglas Galton and others well known 
tn the history of the modem public health movement 
Tlie annual congress has always been a convenient 
occasion either tor the announcement of some fresh 
apphcation of hvAenic ideas or for the discussion of 
a^inistrative difficulties in their realisation This 
year the congress was held at Folkestone Ihe Earl 
of Radnor was president In his address he pleaded 
for the retention of the voluntary hospital system 
arguing that unpaid medicsl service is somehow 
superior to paid service There is perhaps ■» sense 
tn which the consultants of the great and small hos 
pitals are unpaid but it is an abuse of words to 
suggest that they are philanthropists The hospital 
prwiem however is rapidly coming to a point when 
discussion will yield to action and with their usuil 
elastic adaptivity our mstitutions will emerge into 
something better The science ’ of the transition 
will not be traceable until after the event His lord 
ship s plea was put with lucidity and dignity — a 
typically good illustrition of a voluntary administra 
tor 8 attitude The later discussion on h( spital ser 
vice and medical service generally took a much 
videi sweep and made manifest how far we have 
already travelled along the lints of official medical 
organisation But this is a pract cal rather than a 
scientific question and may saftiv be left to the 
administrators 

Not so the question of smoke prevention Doubt 
less it IS a practical question ana is probably as old 
08 the oldest British health congress It is one of 
the by products of the industrial revolution From 
the merely commercial point of view the waste has 
been incredible whether we think of the factories or 
of the home fires but not until the last twenty or 
thirty years have the evil effects of smoke spoiled 
light and au- begun to be understood or studied 
scientifically More than twenty years ago at Glas 
gow Sir William Ramsay in a popular lecture put 
forward the suggest on that the fog clouds due to 
smedee absorbed the sun’s violet and ultra violet rays 
and therefore prevented thdse rays from having 
their proper germicidal effect on the bacterial life of 
the streets hence the increase of microbic epidemics 
The remedy he said was to use gas fires Sir William 
Ramsay at a later stage betterM this when he sug 
gested the production of energy from coal without 
bruiging It to the surfree These suggestions deserve 
exploiting But Prof Leonard Hill of the Medical 
Research Council s Department put the whole 
problem m a new setting This is what we should 
expect from a man whose experimental work has 
^ven a richer meaning to the term ventilation 
and shown that our carnal practical concern should 
be with the cooling rate of the body in relation to 
the air On the present occasion he explained the 
peculiar effects of light particularly the visible rays 
Men live long who work in the clean moving air 
and sunshine of the fields While the expectation of 
life for females (1911-ia) In We tmorland was 666 
and In the rural districts of Norfolk and Suffolk 
di"03 it was In the county boughs of the North 
49^3 in Middlesbrough 4665^’ It need not be 
assumed that the whole responsibility for this rests 
on sme^ but the cumulative case against it is very 
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strong On the other hand the positive value of 
light in Its effects on metabolism is extraordmanly 
high This IS accepted in therapeutics fhe visible 
(luminous) rays of sunl ght are of immense import 
ance because they penetrate the skm ind locally 
warm up the blood which absorbs them m the sub 
cutaneous vessels while the body as a whole is kept 
cool by the cal moving nr (This refers to the 
sun tre itment of tubercular bones and joints in Alpine 
sanatoria ) On the other hand the dark heat rays 
are absorbed by the surface of the skin and make this 
warm The ultra violet rays h ive also no power to 
penetrate They are absorbed by as little as one 
tenth of a millimetre of the outer horny layer of the 
skin It IS then the luminous not the ultra violet 
rays that have so powerful an effect on health 
Hie inference from this double fact is obvious 
Sunlight warming the blood locally cold movuig 
air keepmg the body cool and stimulating meta 
bolism open air exercise— these are the great 
factors for health next to good food and sufhcient 
sleep and of these the people of the cities are largely 
deprived There in many practical deductions ^ut 
It will take the medical schools and the administra 
tive authorities a long time to exhaust the value of 
this piece of science revealed by rese irch 
In su^lement to Prof Hill s paj er Dr Owens 
of the Committee on Atmospheric Pollution gave 
ictual figures as to tne tons of milter per square 
nile deposited from the air The broad facts arc 
(o) that industrial smoke is a snail fraction of the 
whole and can be completely controlled b> existing 
methods and (b) that donestic smoke ac >unts for 
i vistlv greater quantity and at present cannot be 
controlled fhat is the smoke problem 
There were many other practical discissions each 
insolying a good deal of nascent sc ence For 
exanple the d scussion of infant feeding is in Sfite 
of Ihe innuiT eral le iriny of skilled observers still 
losiig itself among unn solved factors Dr Vynne 
Borland showed that in certain cases the overfeeding 
of infints results in wasting This conclusion was 
1 ised on carefully analysed rases Dr Jervis gave other 
cases to show that in certain forms i f malnutntion 
n > variation of food has anv efi rt and that her 
we are face to face with unknown factors such as 
deficiency or excess of secretion n the endocnnal 
glands It seems clear that until Ihe relatively rough 
work of clinical Ir atment can be better illuminaM 
by tbe work of the laboratories we shall have to 
continue our practice empirically 
Science is taking a steadv f,rip of industrial fatigue 
Mr Wilson of the Industrial Fatigue Research 
Board gave a summary of results under the title 
Some Effects of F ivironment on Efficiency and 
Safety Temperature humidity ventilation an^ 
lighting all have definite relations to output but the 
precise effects are not eas} to estimate Heavy work 
in high temperatures proclices more in wnnter than 
in summer Good ventilation is found to neutralise 
tt’o reducing effects of humidity In silk weaving 
artificial li|^t reduces produebon by 10 per cent 
compared with daylight There Is an obvious case 
for continuing research uito these raw materials 
of industry if only to secure some scientific basis for 
a system of welfare work ’ 

The science of rat destruction was represented at 
the congress Research has not got much be\ond 
the aniseed ’ of the older rat-catchers and certain 
familuir poisons Mr Claremont of the Ministry 
of Agriculture gave a careful summary of facts 
the rat it appears is ‘ peculiarly «usceptible [to 



568 


NATURE 


[June 30, 1921 


poisons] for it has a very delicate stomach and I 
believe cannot vomit at any rate does not fCaddy 
do so There is room for an extended biological 
and p^chological study of the rat for It does senomly 
affect the commerce of the world both directly as a 
consumer and indirectly as the international earner 
of plague 

Perhaps the most fascinating item of the congress 
programme was the popular lecture by Prof Mel 
laiwy of Sheffield on Vitamins A health con 
gress withont a discussion on diet would be a 
sotocism and to^ay the whole theorv of diet has been 
transfigured by the vitamin hypothesis It is well 
to reipiid the word as provisional for m this way 
the methods of research are likely to remain more 
fluid No one has estaWished a better nght than 
Prof Mellanby to be heard on the recent develop 
ments He set forth the data with persuasive lucidity 
He showed that experiment discred led the old view 
that diet could be exhaustivelr expressed m terms of 

r items carbohydrates fats salts and water There 
a lextam qutd From Eyck nan s disexyvery that 
beri-heri wss due to nee robbed of certain portions 
by polishing to the latest experiments with puppies 


to show the production and arrest of rickets Prof 
Mellanby made clear the reasom for assummg the 
exutence of the three factors Fat soluble A water 
siduble B and the anti-ecorbutic factor The work 
of Prof Mellanby and his wife m this field is well 
known to the technical and official pvAkc but there 
IS much need to spread the ascertamed facts among 
the wider public for this is the only wav to generate 
sufficient pressure to secure that the consumer shall 
have the benefit of the latest discoveries The fact 
thxt hypotheses are disputed is no reason for not 
making them known In th« matter the facts even 
as now atccrumed are of high practical value The 
physiological and biochenucal departments of the 
various schools ought to work m more mtimate toudi 
with the admimstratnc public especially with the 
clinical investigators 

Of the congress as a whole it can be said truU 
thxt the mavor and councillors did everything to 
show that they understood the importance of the 
institute s educational work and as we pxrted in the 
dean air and light of a pofect summer day we 
assured exch other that on the scientific as well as 
on the micial side it hxd been x scrv niee congress 


The Importance of Research m the Development of the Mineral Industries* 

By Sn Richard Rrduavne K C B 


'T'HE present state of the civilised world is 
■a economically paradoxical The need for com 
modiUes ts very great yet the production of them 
u so costly that industry is languishing for lack of 
orders On the termination of the war after four 
years of excessive wxste and destruction the world is 
found short of houses food and ether commodities 
railways and rolling stork are in sad need of repair 
reatoration and expansion the output of fuel the 
lt{e 4 ilood of our economic existence is greatly 
decreased, and the mines from which it is produced 
are m a backward state of development 
The cessation of hostilities was succeeded alnost at 
once by a period of feverish industrial activity — it . 
would M erroneous to apply the words general 
prospe^ —followed by a cycle of grext depres 
Sion The demand for goods is great but production 
IS falling What is the explanation? It lies I thmk 
in a combmation of circumstxnces — 

(i) A feeling of msecunW due to unsettled political 
and financial conditions Hence a disposibon to con 
serve rather than to utilise m commercial ventures 
such capital as is avadable 

(a) Ihe inadence of rate of exchange . 

(1; The high cost of production consequent on the | 
hi^ cast of living and the higher standard of com 
fort demanded (and rightly demanded) by the labour 
ing classes than formerly obtained 
(4) The lower and stilil apparently decreasing pro- 
ductive (xiwer of labour 

The ^t two conditions will in part right them 
selves in process of tune as the various political 
problems are solved or partly solved, and rates of 
excJiange will then tend towards the normal but a 
very great deal depends upon the last two conditions 
as tlw future position of production is not ean to 
lorecBst Higher xnd cheaper production is a d fficult 
draideratum to obtain in view of the high rate of 
wages now ruling and the dimuiishment w working 
time oitber achieved or dauned by the manual workers 
of ttie day and these are demands which are not likely 
to riiow mach abatement m the future What la the 
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solution? Ihe anawei I venturi, to give the solutioi 
which 1 presume to propound to this problem is 

research To discover by research cheaper means 
of production and by research to crexte new outlets. 

The object then of my address to-day is to direct 
attention t> the necessity for research work in the 
mineral industries Let me make more clexr what I 
have in mind bv tak ng one special case m point a 
most important case— that of coal It is an axiom 
thxt a cheap and plentiful supply of suitable fuel is 
necessary for our prospenty as a manufacturing 
country This situation will remain and is bound to 
remain until some other means of produemg power 
cheaply IS discovered 

I think It may be taken that roughly speaking 
the rate per cent of return on the capital invested m 
coalmining m Grext Britam over the list hundred 
and fifty ;^ars has on the xverage not vxried much 
— reckonmg in say periods of ten jears yet the 
prepress made during the Ixst two or three genera 
tions m every respect except in the rate of return 00 
capital has been enormous 

Thus sudh everyday textures of a colliery working 
at the present tune as shxft cages and guides the 
safety lamp the steam locomotive the trade m coke 
and by products ventilating fxns wire ropes 
mechanicxl haulage mechanical screening flie use of 
compressed air the application of elertnerty to signal 
ling lighUng and motnre power and the mechanical 
cutting of coal have all been mtroduced m the couroe 
of the last hundred and twenty years There la 
scxrcely an appliance (save the simplest tools) or a 
machine in use at a modern o^ery whidi could have 
been made at the beginnmg of the nineteenth oefftnry 
and during this penod the wages Of the workmen— I 
omit the war period and the p re sent abnormail tnne 
from consideration— have been increased certainly 
between 300 and 300 per cent, and thn (hough the 
price of coal did not graatW increase as a matter of 
fact between the years im-iqoo the variation was 
■mall and the pnee was lower in the latter year than 
in the former 

It waa because of the improvements inbroduesd Into 
coal mining that it was posriUs to keep dewn toe 
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OMt of production, allowing of an increasing trade 
being done and the maintenance of a fair return on the 
capiw invested in the industry. Further improve- 
ments are, to my mind, the onlyr satisfactory solution 
to our present economic difficulties. Let me repeat : 
Lessen the cost of production by applying new 
methods, the result of research, and by research dis- 
cover extended and new uses for minerals Let me 
briefly indicate exampies of possible research work in 
the mineral industry. 

Cool — mineral fuel— naturally occurs at once to the 
mind. I am one of those who believe that the cost 
of production can be reduced by the wider application 
of the most up-to-date methods of the “getting” of 
the coal, in the transport and usage of the coal, but 
I doubt very much, even if and when these methods 
are applied to the fullest extent practicable, whether 
it will be possible to reduce the proe to quite the pre- 
war level 

In some of our largest industries coal, next to 
wages, is the highest item of cost The wav of re- 
search would, therefore, appear to lie along the lines 
of the more efficient use of coal 

We know in the smelting of Cleveland iron in 
Yorkshire under present methods that about 74 pw 
cent of the total available heat of the fuel us<^ is 
usefully applied, which for economy of smelting 
large quantities of iron is a remarkable result 
to have achieved. But is it bevond the bounds 
of possibility to reduce the consum|)tioii of one ton 
of coke to produce one ton of iron'-' And, as w.is 
pointed out by the Coal Conservation Committee in 
their final report of tqi8, the economv of fuel which 
would result from the combination in single units of 
coke-ovens, blast furnaces, steel furnaces, and rolling 
mills would be very great indeed. The idea w’as fore- 
shadowed in Belgium and Germany in the early years 
of the present century, and in iqio Mr. T. C, Hutchin- 
son, in his presidential address to the Cleveland In- 
stitution of Engineers, expressed the view “that the 
time would shortly come when ironstone would be 
brought in at one end of the works and finished steel 
would be tamed out at the other, only such coal 
being used as was required for the coke-ovens to 
make sufficient coke to smelt the ironstone ” In ipit 
Mr. Hutchinson repeated this belief at the Brussels 
meeting of the Iron and Steel Institute, and in iqia, 
in his jM^idential address to the Iron and Steel Insti- 
tute, Mr. Arthur Cooper also expressed the belief 
that the time was close at hand when the iron and 
steel industries would be forced by the stress of com- 
petition to adopt this reform. 

The economic utilisation of low’-grade fuels is a 
matter of great moment. There are in the United 
Kbtgdom, as in all coal-producing countries, vast 
quantities of coal which it does not ^y to work owing 
to the low price realisable thereon. Probably the use 
of so-called colloidal fuel oflers a solution, and will 
render the use of these low-grade coals practicable 
and profitable ; for very fine coal mixed in about equal 
quantities svith fuel oil produces a fuel which can be 
burnt in the same way as oil, and, bulk for bulk, 
though not weight for weight, gives in thermal values 
resulta equivalent to those of the fuel oil atone. 

The recovery of coal and its more perfect cleaning 
by the froth flotation process, for some years applied 
to the recovery of metalliferous ores from their asso- 
ciated gangue, presents features of interest and prob- 
ftbte profitable renUtSa 

The low-temperature carbonisation of coal, too, is 
at present occupying die minds of many investigators 
ami may lead to the more extensive me of low-grade 
fuels. But to be commercially 'successhil suw a 
proceM ^ould be continuous, and the resultaat fuel 
capaMe of feeing soM at a price bdow that of coal. 
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OtI Shale. — The stores of liquid mineral oil will not 
last for ever; indeed, it is probable that the next 
fifty years will see, if not the exhaustion of this source 
of oil, a great reduction in the supplies available. We 
must turn, therefore, towards distillation of oil- 
bearing mineral- oil shales and coal — to take the place 
of our present petroleum supplies. Although there are 
very few retorts erected in the United States for the 
treatment of oil shale, and such as are are being 
applied to expeiimental purposes only, yet even that 
country of oil supplies is turning its attention to the 
consideration of its oil-shale potentialities. Research 
work would naturally be directed tow .irds the economic 
desulphurisation of the oil and the minimising of losses 
in refining, so allowing of oil shales being worked 
which at piesent cannot be made available. The loss 
in refining oil from Scotch oil shale is about 23 per 
cent, of the crude oil treated, as compared with a loss 
of 3i“4 pf cent, only in the case of straight-run refin- 
ing of American petroleum The process of tefining 
is the ptoccss of getting rid ot offensive sulistances, 
but in those cases where lefincment results in such 
high losses, as in the case of shale oil, it is probable 
that other than the objectionable substances at e lost — 
substances which might be retained w ith advantage in 
the finished piodurt. 

/ran — I have .-ilrcadv alluded to the chc.ipcr reduc- 
tion of iron 01 cs. Ihc available reserves of high- 
grade iron ores m Great Biitnin arc vastly nearer 
exhaustion tli.in arc the coal supplies. More and 
more, too, the world will h.-ive to turn to the poorer 
grade of ore -a wide field is here offered for research 
work in devising eeonoinir methods for their reduc- 
tion, The economic smelting of ferruginous sands, in 
which connection may Iks m<*n tinned those of Sweden 
and New Zealand, has so far defeated the efiorts of 
metallurgists, rich in iron though these s.mds are. 

In connection with blast furnaces, two pioducts, the 
possible recovery of which is worth investigation, are 
those contained in the dust in the g.tscs, namely, 
iron and potash , these dusts contain a nigh percentage 
of iron. 

The possible economic recovery of vanadium, a 
mineral much in request in respect of the manufac- 
ture of a certain class of steel, from ashes of car- 
bonaceous substances has been mooted 

MineraU Ihrd to Harden StreJ — In lespect of 
several miner.ils which until of l.ile vc.irs were un- 
important, or comparatively so, an important use has 
been found in connection with steel. One of these is 
tungsten. Tungsten metal powder is, as all metal- 
lur^sts know, required fur the manufacture of high. 
sp<^ tools. The position in respect of tungsten is 
one which is at present exereising the minds of those 
interested in its extraction from wolfram; tlie busi- 
ness is now practically unjirofitalile During the war 
high-speed steel w-as in great demand ; now the 
demand has fallen aw-av. Cannot new uses be found 
for tungsten? I have heard that the metal can be. 
used for making pi ino-sti ings The application of 
tungsten to branches of industry other than to steel 
offers a fruitful field for research. 

I incline to the belief that, given a cheap and 
abundant production of some of the minor metals, 
uses will be found for them; and, conversely, with 
the discovciy of uses enhanced production ‘will be 
forthcoming. A case in point is the recent devdop- 
ment in the production of stainless cutlery, whi^ 
is made of chromium steel, and is in process of pro- 
viding an Important outlet for supplies of diromlum 
ore. 

Probably 95 per cent, of the world’s production of 
manganese ores is used direetiy or Indirectly in the 
manufacture of iron and steel. Sdf-hardenlng steels, 
made before the development of “high-spM tool 
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st«eU * contained from 3I to 4 per cent of man America , lU further af^duation m tlua country teems 

ganete Nickel steels contamuig from 5 to 6 per cent certam The advantages of the process are far* 

of manganese and from ao to 25 per cent of nickel reachmg, not only are valuable products recovered 
have been largely used for many years for electrical but agriculture m the neighbourhood of the operations 
resutanoe wires But the output has fallen away con is saved from serious damage 
sidendily India is now our great source of supply of Ihe Cottrell electrostatic recovery procew of flue 
manganese The output from that country was how dust and furnaces consuls as you are doubtless 

ever for 1919 only about five eighths of that for 1913 aware in separating solid and liquid substances from 

and the cost of pi^uction has greatly increased owmg gases ui which they are held in suspension and 
to the increased rate of wages demanded by the native electrically preupitating them 

labourers The rupee exchange and hi^ freights There are many more fields of research on muierals 
also hamper the export trade The value of the ore which I should have liked to discuss had time 
for metaUurgical purposes as indeed ui the case of permitted such for instance as the extraction of 
the ores of nearly all metals depends on three aluminium from clays md from the felspar labra 
factors — donte the possible utilisation of magnesia cement 

(i) The percentage of the metal contents (the metals for the protection of mine timber the use of ferro 

in the case of manganese beuig manganese and iron) boron in making remarkably strong and tough steels 
(a) The percentage of die impurities (which m the the possibility of extracting on a commercial scale 

oase of manganese are {rfiosphorus silica alumina potash from orthoclase felspar the cheapening cf 

copper ccMt lead ruic barium etc ) the production of thorium nitrite from monaste 

(3) The physical condition in which me material is large residues of cerium compounds are obtained is 
ddlivered to the furnace a by product formerly regarded as useless but now 

There are fairly extensive deposits of low grade and used tor supplying the cenum required in the manu 
impure manganese ores which research might render facture of the alloy ferro-cerium used in sparking 
available if not for metallurgical then for chemical devices — and so on But all minerals present a field 
•uses for research and time does not permit my passuig 

The position of zinc is interesting The British these fields in review The few instances I have given 
»nc industry is in a very depressed state and to this have been selected with the view of emphasising the 
matter the Impernl Mineral Resources Bureau has point 1 started off vith namely that scientific re 
been devoting much anxious thought Ihe Bureau search is one of the factors and an important one it 
■was fortunate in hiving the benefit of the views on that necessary to the development of the mineiil 
this subject of Mr O Ibert Rigg and other well industries and to our commercial prosperity Much 
Imown experts Mr Rigg m a paper which he con more extensive research work is necessary if we art 
tnbuted on the subject of the position of the zinc to take full advantage of our mineral resources (with 
mdustrv at the close of 1919 points to the successful which a bountiful Providence has pr vided us) b\ 
application of the electrolytic reduction of zinc ores rendering available ores and products therefrom which 
in the face of much scepticism as to its commercial cannot now be used and exten ling the use of those 
possibilities and concludes his paper with these already in commercial consumption tnd producuig 
words — What is gong to be the position of Eng them more cheaply 

land s spelter industry in the next five years ^ If we How should research be organised and carried out •' 
ore going to compete successfully having regard to Empirical investigations must be based upon a 

the high cost of fuel and materials and nigh cost of scientific foundation if they ire to be of ultimate and 

la^ur and labour difficulties we must start to put practical value It has however been well said th 
■our house in order Fuel and labour are going up in if an investigator does not possess the invent ve 

price all over the world The relation of labour to faculty as well as the purely scieitific the value of 

the general scheme of production is changing and the work is apt to be largely lost The discovery of 

generating more or less friction in the process and new facts or pri icij Ics is o thing md is a chanc 

the successful competitors will be those who hive teristic of the icidc me type of mind whereas the 

tackled the prpblcm of spelter production most discovery of new uses for such facts or principles 

radically and with least regard to hampering trad is another thing and s typical of the commercal 

tion Wise words these mind 

Another instance of the value to the mmeril indus In th s work of esearch the universities are 
try of scientific researdi of possible far reachmg results pec liirly fitted to take 1 1 important a leadmg part 
may be mentioned Mr Picard in his admirable pre Ihe research should not necessarily be pursued along 

sidential address to the Institution of Mining and definite Imes with a definite object in view the great 

Metallurgy in 1919 covering a wide survey of recent discoveries were not made in that way The Impart 

metallurgical progress said — In the province of ment of Scientific and Industrial Research might well 

general metallurgy the increasing use of the Cottrell endow university scientific research on chemical 

process deserves special mention As an example of metaUurgical and engineering work supervising and 

painstak ng research in developing a practical process co ordinating and publishing the results Effort is 

from long known but unused scientific fact it has largely commensurate to the prize offered and the 

few equals We have to go back to 1870 to the work of discoverer should be rewarded for his labour and 

Tyndall for the first d sclosure of the phenomenon genius but that would be a matter easy of arrange 

on which the process is based This was further ment A certain amount of overlying in science 

•examined by Frankland Lord Rayleigh and Oliver work is not inadvisable but the Department would 

Lodge but for the useful application of the principles see to it that there was not undue overlappmg I 

involved we had to wait for Dr CottreU He first offer the suggestion for what it is worth ReMarch 

applied the method to depositmg sulphuric acid pro associations undoubtedly perform useful even highlv 
•duced in the contact process and it Is still being used valuable functions but the wind of science bloweth 

for this purpose It is satisfactory to report that the where it Iisteth and the time is npe for a realisation 

merits of the mvention have been recognised in this of the fact that scientific research cannot profitably be 

•country the first plant to be erected here in 1917 hampered by restrictions confinuig the efforts of those 

being at one of the Government acid plants It is wdio are employed therein It is of the essence of 

also m use here for the precipitation of fumes from research that it should be free and untrammelled 

•metallurgical works following established practice in The Imperial Mineral Resources Bureau Is not a 
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Bureau for rcMarch, ai research is ordinarily under- 
stood but owing to the nature and extent of the { 
machinery which it has at its disposal including its 
corresponding members throughout the Dominions , 
and Colonies its technical advisory committees — 1 
active bodies compnsmg some 15 1 members who are 
among the leading authorities on the respective 
minerals and the industries connected therewith — it is 


in an exceptional position for dissemmating sugges- 
tions, shaping problems to which they give rise, and 
cartymg out the necessaiy preliminary surveys, with- 
out which It would be difficult to advise as to whether 
a problem should be brought before organisations 
such for instance, as the Depirtment of Scientific 
and Industrial Research the province of which is the 
carrying out of research 


The Genetics of Sex. 


By Proi R R 

'’PHE investigation of the chromosomes in a large 
^ number of insects and other animals has shown 
that the so called X- and \ chromosomes furnish a 
mechanical basis for the determination of sex in the 
fertilised egg, its inheritance m later generations, and 
the usual occurrence of approximate equality of the 
two sexes when one of them is heterozygous (\\ or 
XO) rhe fundamental character of this r< lation 
between the X- and Y chromosomes and sex is now 
generally admitted It would 'ippear that the differ 
ence in the chromosome content of the nuclei in 
the t«o sexes iffects the met ibolisni during develop 
ment in such a way as to produce one sex or tht 
other and in some groups to affect the seconlarv 
sexual characters as well Combined cytological and 
breeding investigations hive shown further that in 
most insects and mimmals including mnn the male 
IS the heterozvgous sex while in the Lepiduptera and 
birds the female is heterozygous 

Recent work on the subject of sex in animals 
accepts this situation and is building upon it a further 
analysis of sex-diffcronces Ihc most sctive lines of 
work hive been (1) in connection with the discovery 
and interpretation of intcrsexes in v irious animals 
and plants nnd (2) in th explanation i f the depar 
turts from iqu'ilitv in th numbers of the sexes undet 
a variety of conditions normal or experiment'll It is 
now clear ih-it these results do not negative -i 
chromosome hypothesis of the fundamental distinc 
tion between the sexes at least in animals, but rathei 
supplement it in an impirtant wav Sex intorgrades 
have been studied b\ (joI Is hmidt 1 1 the Otpsv moth 
by Banta in Daphni 1 and by Sturtev int and others 
in Drosophila, also in plants there have been the 
studies of intcrsexis in Mercunalis bv Yampolskv 
and in Plantago bv Bartlett and others Ihcse in 
vestigations are still in progress and it is only neces- 
sary to say that thev are not out of harmony with 
a chromosome hypothesis of the origin of the sex 
differences although the situation in plants icmains 
to be cleared up 

Of more immediate interest here are the cases 
where one of the sexes preponderates Mr Julian 
Huxlev (see reference in Natorf March 24 p n6) 
hat recently shown how in the millions fish (Girardtnus 
ioecthsdit) a great preponderance of females fol 
lowed by a lesser pre{wndcrance of males and finallv 
by equality of the sex ratio can be best explained bv 
assuming that the diromosome constitution of the in- 
dividual nas been temporarily overridden by external 
influences The important work of Riddle in con 
trolbng the sexes in pigeons may ultimately receive a 
similar explanation 

In an article bv Mr Alan S Parkes (Science Pro 
grass Apnl 1921) the author has applied somewhat 
similar conceptions to the explanabon of the well- 
known departures from equality of the sex ratios in 
man The statistics from the reports of the Registrar- 
General, 1838-1914, show an average for this period 
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of 1040 males to luou fcnial s Ihere u a similar 

prtpoiideranu of malt birlhs in most parts of the 
world but in a few 1 gions females preponderate 
It IS also a remirkabk fact that fluctuation in the 
pioportion of male births tollows closely the nse and 
fall in the price of food Statistics appear to show 
further a remarkable rise in the prc^ortion of male 
births throughout Europe during the war, and it is 
suggested that war conditions were m some obscure 
way beneficial to the welfare of the Y gametes 
lhat racial differences in the sex ratio exist is shown 
by comparing Jews with Christians it appears that 
the former in all countries show a greater excess of 
male births, while the crossing of races is also 
I nown ti listuib the sex runs 

From a study of a number of genealogies of British 
families Mr Parkes finds that fiinilies occur in which 
the pteponderance of males is much greater than 
1040 toco and that this condition is inherited 
through the male some strongly m ile bearing strains- 
producing more than $8 per cent in excess of the 
ab ve frequency lonsidcred as the not mat 

A new type of inheritance of secondary sexual 
haiacteis has recently been discovered by Schmidt 
(C r Trai Lab Carlsberg, vol xiv No 8) in the 
fish Lebistes rehrtdaiwi from Trinidad Ho shows 
that the inheritance of a black patch on the dorsal 
hn of the malt s m one race is ti insmitted exclusively 
frim m le parent to male offspring never appearing 
in the female line at all This is explained by assum 
ing that the spot is determined by the Y chromosome, 
for It IS distributed in inheritance as the Y chromo 
some IS distributed Hitherto in all caws investigated 
the \ chromosome has appeared to be inactive in 
inher tance the only evidence against this being the 
f ct thit males of Drnstphila which lack it are sterile 
Ihe ch inos mis of I cbisfi rrtictifalus are now 
being nvcstigited 

On the basis of this result of Schmidt Castle 
(S ten i April 8 p 3)9) his built up in interesting 
speculation lonccining the origin and relationships of 
the vinous types of sex determining chromosomes 
Briefly his suggest 1C n is that the X ^r mosome was 
onginilU a cytoplasmic body handed on exclusively 
through the egg like a plastid and dctei mining the 
female condition by its presence This becomes in- 
cluded m the egg nucleus and is duplicated by split 
ting thus giving rise to the condition XX in females 
ind XO in males If it does not split, a Y element 
mav develop as its ^naptic mate in the egg, 
passing later into male offspring, and through non 
disjunction (as in Drosophila) ultimately produung 
YY males which are assumed to be viable they 
would give rise as in Abraxas to the condition in 
I which the female is the heterozygous sex In criticism 
' It may be said that there is no cvtological evidence 
of the transformation of a cyitoplasmic body into a 
I chromosome, unless the chromatoid bcidy" of 
I Wilson be such a case But it occurs m addition to the 
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KFchromomae* The wx-chromoaoinM, it i« true, 
frequently differ in their hehnviour from the other 
chimoeoaiet but die uauel auuoiption that the Y m 
Ineecte is undergoing gradual reduction has strong 
•videnoe in its favour and the XO condition m males 
can be accounted for either by its ultimate disappear 
ance in this way or by non-disjunction Ihis how 
ever, admittedly leaves unexplained the origin of the 
condition in moths and birds in which the female is 
the heterozygous sex 

Finally it may be ad led tl it the d scoverv of <iex 
chromosomes in the 1 venvort Sph crocarpos by Prof 
Allen (Proc Amer Ph 1 Soc vol Iv i p aSo) places 
the sex differentiation of th s group of plants in a new 
hAt, and affords a basis for an nstructive comparison 
with the conditions in an mals For a large X cnromo 
some u found in the nude of the female gametophyte 
and a wnall Y m the cells of the male gameto^yte 
The fertihsed egg then contains an X and a Y which 
are separated in sporogenesis Half the spores con 
tain an X and halt i Y This is qu te different from 
the situation in insects whert the XY combination 
produces a male It is also s mplcr the differentiation 
of the sexes arising through segreg tion of the X 
and Y and the chromosome combination of the sporo- 
phyte corresponding to tlvit of miles n animal species 
in whidi the male is the heterozygous sex 


UniTersity and Educational Intelligence 


Cambbidok —Mr P Lake St John s College has 
been reappomted to the Royal Geographical Society s 
readecship in geography Dr J A Crowther St 
J(din s College appo nted University lecturer in 
pfqrsics as appHied to medical radiology and Mr S E 
Hoibngwortn of Clare College elected to the Hark 
ness sdiolarship in geology The Wiltsh re prize in 
geology has been awarded to Mr AG Brighton 
Chnst s College and Mr H C G Vincent Fitz 
wiUlara Hall 

Mr W Campbell Smith and Mr R H Thouless 
have been elected fellows of Corpus Chnsti College 


Liverpool — Dr McLean Tl ompson of the Univer 
sity of Glasgow his been appointed to the Tfolbrook 
Gaskell chair of botany in succession to Prof R J 
Harvey Gibson resign^ 


London — At a meeting of the Senate held on 
Tune Sir Sydney Russell Wells was re elected 
Vice Chancellor for the year igz -za 

Dr G Cook was appomted to the University diair 
of mechanical engineering tenable at King s College 
and Mr L Hawkes to the University readership in 
geology at Bedford College Ibe title of emeritus 
professor of philosophy and comparative psycholo^ 
m the University was conferred on Mr Carveth 
Read 

Grants were made from the Dixon Fund to Mr 
RTF Barrington Mr E T Evans Prof I P 
Hill Miss G Z L Le Bas Mrs M M Neilson 
Tones Prof Karl Pearson Mr J W D Robmson 
Mr D M Shaw Mr H G Smith and Mus D M 
Wilncb 

The foUowmg doctorates were conferred — D Sc in 
ZotHojd^ Mr W A Cunnington Ph D in the 
FaeuUy of Eeononucs Mr S G Panandikar Ph D 
m the faatliy of Science Mr H E Cox and Mr 
H H *' 


MANCHxarsR.— The sum of loool has been con 
tributed to tfie appeal fund by Aldeiman H Plummer 
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Oxpow— On Wedneeday June aa, the henoraiy 
degrM of Doctor of Sdenca was conmed on Prof 
C S Sherrington president of the Royal Society 


It is announced that Mr F S Edie lecturer in 
biochemistry at Aberdeen University has bew ap. 
pouited to the chair of biochemistry in the University 
of Cape Town 

M E Dbutsch dr la Mburthf has made a dona 
tion of 10 000 000 francs to the University of Paris 
to provide for a university quarter where students 
may hve at a moderate cost 

Mr W j Jones senior lecturer in chemistry in 
the University of Manchester has been ippointed pro 
fessor of chemistry m the University College of South 
Wales lid Monmouthshire Cardiff and Prof A W 
Sheen of the Welsh National School of Medicine to 
the chair of medicine at the same institution 

The a tchison memorial scholanihip of the \ ilue of 
36I tenible m the full tune dav courses in techn cal 
Mtics at the Northampton Polytechnic Institute 
Clerkenwell s be ng offered The eximinition for 
the scholarsh p open to both sexes will be held on 
September ay and aS Full particulars can be ob- 
tained from Mr H F Purser 35 Charles Street 
Hatton Garden E C i 

Two scholarships each of the value of aooT are 
being offered by the Rubber Advisory Committee of 
the Northern Polytechnic Institute Hi^way to en 
ible students who have obtained 1 good degree m 
chemistry to attend for a year s special tram ng in 
rubber technology Applications with particulars of 
the candidates careers copies of recent testimonials 
and names of referees must be sent to the Principal 
of the institute not later than July ^ 

The announcement which appeared in the daily 
Press last week of the retirement of Prof Henri 
Bergson from his chiir at the ColICge de France 
merely meant to his friends that he had at last given 
effect to an intention long contemplated Owing to 
the strain of the international work which he under 
toiA for the French Government with such fervour 
during the critical years of the war he wis compelled 
to avail himself of the privilege which the College 
allows Its members of nominating a deputy and for 
some time past M Fdouard f e Roy has occupied 
his plice in the lecture room Now that Prof Berg- 
son IS able to take up again the interrupted work 
of philosophy he finds (hit he can hope to do original 
research only by obtaining relief from the routine 
work of lecturing This ind nothing else is the 
reason of the resignation which is now announced 
The College de France m which Prof Bergson has 
held the chair of philosophy for more than twenty 
years is a unique InstitutKxi Founded by Francis T 
m i^to m opi^ition to the Sorbonne and the uni 
versities it his retained its high position and char 
acter It is perhaps the only educational Institution 
which survived the Revcdutlon unchanged Its lec- 
tures are without exception opei to the public and 
free Even a registered student cannot obtain the 
pnvilege of a reserved seat When a professorial 
chair becomes vacant the successor Is elected by the 
professors who are not handictq^ied In thefar dioiee 
oy academical regulations of any kind The appoint 
ment entails the duty of delivenng two courses of 
lectures in each session neitfier of which may be a 
repetition of a course previously dehvered either in 
the Collige or elsewhere 
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Calendar of SclentUc Pionecra. 

Am M. 1117. Abratam OMtM Wemw cUtd.— 

The molt renowned geologist of hia da^, Werner for 
forty years was proressor in the Mining School at 
Freiburg, which became under him “the European 
lodestar for the study of mineralogy and geogno^.” 

Jhm 30, 1007. AloMe DMaalims d'Oitigny died.— 
Distinguished in early life for his journeys in South 
America, d’Ch-bigny in 1840 began the publication of 
his great work, “ Paldontologie Fran^aise.” In 1853 
a cn^air of paUeontology was specially created for 
him at the Musde d'Histoire NaUirelle. 

dHne 30, 1010. John WMUm Strutt, third Baron 
RayliU, tfod.— Bom in 1842, I^d Rajleigh suc- 
ceMoa to the title in 1873. He was Mucated 
at Cambridge, succeeded Maxwell in 1879 
Cavendish prafessor of experimental physics, and 
in 1887 followed Tyndall as professor of natural 
philosophy at the Ro;ral Institution — a position 
he resigned in 1905. His scientific writings em- 
brace every branch of physics, and are known 
for their extreme accuracy and definiteness. His 
name is associated with that of Ramsay in the dis- 
covery of argon. 

July 1, 1881. Henri Etionno Sainto-Claira-Dovina 

diod. — Professor of chemistry at the Ecolc Normale 
and in the Sorbonne. S.iinte-i'Iaire-Deville carried out 
important investigations on dissociation. 

Jnly 1, 1888. Sir Wittani Henry Flower died.— 
Flower was Hunterian professor of comparative 
anatomy and physiology, and for fouttecn \ears acted 
as directoi of the British Museum (Natural History) 

Jnly 8, 1881. ThoniM Harriot diod.—The contem- 
porary of N.spier and Briggs, Harriot made important 
improvements in algebra, and his “Artis Analyticae 
Praxis,” published ten years after his death, did 
much to Uing analytical methods into general use. 

July 3, 1878. Franoto WHughby died. -An original 
member of the Royal Society, Willughliy was the 
companion of R.i\, and wrote on birds and fishes. 

July 4, 1858. WWiam Kbby died. -Rector of Bar- 
ham, in Suffolk, from 1796 to 1850, Kirby was known 
for his writings on entomology. 

Jidy 4, 1881. Peter QuMe Tait died.— Tait suc- 
ceeded Forbes in the chair of natural philosophy at 
Edinburgh He w.is known for his coilaDoration with 
Ixjrd Kelvin, his advocacy of quaternions, and his 
work on thermodvnainics and other subjects. 

July 4, 1882. Herv4 Augiute Ettanno Alben Faye 
dtod.— President of the Bureau des Longitudes from 
1^4 to 1893, Faye in 1884 published his “Sur 
I’OrIgine du Monde ” 

jMly 4, 1818. Qievenni Virgbiia SeMaMrHH dM.— 

A great observer of comets, meteors, double stars, and 
esp^ally of the planets, Schiaparelli from i86a to 
1900 diluted the Milan Observatory. 

Jidy 5, 1838. Jeeepb NMpliere NIepee died.— One 
of the pioneers in photography, Niepce began his 
experiments in 1813. He afterwards collaborated with 
Daguerre. 

Jidy 8, 1858. Baren Oherlet Otpitard da la Tour 

died.— Cagniard de la Tour made Improvements in 
mechanical and chemical processes and invented the 

'jidV 8, 1888. Paid Dnide diad.— A disringuished 
l^ysirat investigator, Drude applied the theory of 
Maxwell as developed by Hcru to the problem of 
light. He edited the Anttalen der Phvtik. 

My 8, 1811. Oaarfa JeHmtima Btomy Aad.— 
Stoncy held important educational posts in Ireland, 
and contributed to physical op|ics and imJacular 
physics. To him we owe the term “electron.** 

E. C. S. 
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Societies and Academies. 

London. 

Rayal Saclsty, June 33.— Prof. C. S. Sherrington, 
president, in the chair. — E. F Arowtreag and T. P. 
nUJlteh : A study of catalytic actions at solid surfaces. 
VI. — Surface area and specific nature of a catalyst: 
two indepwdent factors controlling the resultant 
activity. The influence of the surface area of a nickel 
catalyst on its activity has been traced by examination 
of the bulk gravity of various types of catalyst: the 
most efficient catalyst occupies the greatest volume 
per unit mass. The rate of reduction in hydrogen 
of nickel oxide prepared in vaiious wavs has been 
examined at various temperatures A light nickel 
oxide prepared from the precipitated hydroxide gave 
curves (l^rogen consumption/time) showing faint 
points of inflexion, which varied with the temperature 
of reduction; dense, fused nickel oxide gave a 
smoother curve, and nickel iivdroxide deposited on 
kieselguhr as a support showed a smooth, continuous 
curve. The reduction curves are related to the 
physical conditionx rather than to the- formation of 
any definite compounds. When a support (kieselguhr) 
is overloaded with nickel hydroxide and reduc^ so 
that varying proportions of the nickel are in the 
metallic state, catalytic activity increases rapidly to a 
maximum, which is maintained until all the nickel 
hydroxide has been reduced to the elementary- state. 
Catalytic activity is dominated bv the condition of the 
surface laver of reduced nickel. — Sir f. B Headersoa • 
(i) .A contribution to the thermodynamical theory of 
explosions; (li) with Prof. H. R. Hant. Advances 
in chemical thermodynamics, de.iling with dissocia- 
tion of gases and van.ifion of their socrific he.-its with 
temper.iture. are .applied to the science of internal 
ballistics Direct e\|H'iim*nls on specific heats of 
gases are limited to tcm))cifituies helow 1500° C , and 
extrapolation, based upon thermodynamic theory and 
extending to tempeiatures of 3^00® C. and to pressures 
of ao tons per sq. in., tests the theory severely Part ( 1 ) 
contains tne applic.Uion of these theories to the cal- 
culation of the ex|)loslon-pi essure of cordite in closed 
vessels, and the calculation of the curve of adiabatic 
expansion of the products of explosion bv consid' ring 
a series of states of equilibrium and, following there- 
on, the Meal indirator diagram of .x gun In part (ii) 
the curve of rise of pressure and the maximum pres- 
sure allowing for burning of cordite in parallel layers 
and for varying capacity of ch.imher dining burning, 
due to movement of the projectile, are calculated. The 
results enable the indicator diagram of gun, maxi- 
mum pressure, and mur/le velocity of piojectile to 
be calculated accurately- from the chemical composi- 
tion of explosive used and rate of burning of the cords. 
Thev also show- the effects piodiiced by variations 
in initial pressure, dcpsltv of kx-iding, temperature of 
charge, diameter of cords, etc. The methexi Is also 
applicable to Internal-explosion engines using gas or 
oil — S Batterwerth . Eddi current losses in cylindrical 
(XMidurtors with special applications to the alternating 
current resistances of short colls. A general series w 
the eddv current losses produced in a non-magnetic 
metallic cylinder when placed in a transverse field of 
any form is developed. The theorv gives an 
approximate solution of the problem of the cffectiy-e 
resistance of two equal parallel wires carrying equal 
currents either In the same or in opposite directions. 
The '‘uniform field” theorv 1 * applied to determine 
the effective resistance of parallel wire systems, and, 
by calculating the mean square field acting throughout 
the section of the coll, formulae are obtained for the 
effective resistances of tingle- and multi-layer sole- 
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noidal ooilt of either solid or stranded wire Con> 
ditions producing the maximum value of LyR' for a 
given length of wue of given diameter are deduced 
]h< observed inferiority of stranded wire coils as 
compared with solid wire coils at high frequencies 
IS due to the lack of internal spacing of the strands 
of the coils maki^ the best conditions unattainable 
-Lb Btslsr The currents mduced m a cable by 
the passage of a mass of magnetic matcnal over it 
The mass used is in the form of a spherical shLlI and 
the deflection of a ciitically damped galvanometer in 
seriei. with the cable is deduced The results agree 
with those of expennnents carried out in the laboratory 
on a small scale The theoretical results are used to 
determine the law of variation of the gilvinorntter 
with different factors and the relation between the 

f alvanometer deflection and the E M F which pro 
uces It —Dr G Barlew and Dr H B Keeae The 
experimental analysis of sound in air and w ater some 
experiments towards a sound spectrum Ihe origins! 
sound vibration gives rise to m electric current of 
telephonic magnitude which is analysed by a method 
of periodic interruption \ motor^nven interrupter 
w ith a range of interruption frequency from 3 scxxi/sec 
18 placed in senes with a Broca galvanometer in the 
circuit containing the alternating current to be 
analysed The speed of the interrupter is then slowlv 
varied When the interruptions synchronise with any 
component of the current the gilvanomcter gives a 
steady deflection the mngnitude of which depends on 
the phase difference Thus the amplitude of each com 
ponent may be determined and at (he same instant 
the corresponding frequency is observed strobo 
scoptcnllv Experiments were made (i) to test the 
trustworthiness of Ihi method by analysing alternating 
currents containing known constituents (a) to analyse 
different types of sound in air using both carbon 
microphone and magnetophone rect ivers (3) to analyst 
sounds in water The variations of the sound 
speitrum with distance depth and direction are in 
vestigated and the spectrum of a motor driven boot 
IS obtamed under various conditions — Dr G Barlow 
The theory of the analysis of an electric current bv 
periodic interruption A mathematual treatment of 
the method of periodic interruption used in the expert 
mental analysis of sounds described in the wevious 
paper is given with an explanation of the effects of 
penod*c interruption on the intensity and quality of 
sounds heard in a telephone 

Geological Society. June 8— Mr R D Oldham 
president in the chair Dr W F Hans The rela 
tions of the northern Red St a and its associated gulf 
areas to the rift theory The ireas specially con 
siderod are the northern portion of the Red Sea and 
the Clysmic Gulf” (from Clysma ’ the Roman 
name for Suez^ defined as the district lying between 
the fault bounded ranges of Fgypt and Sinai Within 
Its borders Miocene deposits are of wide distnbu 
tion beyond them they are absent The ftrfds 
within this legion are from northwest to southeast 
outside it the trend is frequently almost at right 
angles A line prolonging the direction of the wreatern 
coast of the Gulf of Akaba to the shores of Egypt 
divides the Clvsmic Gulf from the Red Sea the former 
being one of complicated fold and fracture effects 
while in the latter only fold effects nave been ob- 
•erved It is concluded that the whole region under- 
went extremely slow submergence, the negative move 
ments contmumg from earlv Jurassic to late Cre- 
taceous tunes Emergence of new land probably took ! 
place near the close of the Focene period It Is sug- ! 
Rested that the area was occupied by an anticline | 
plunging northwards in the Clvsmic Gulf region and 
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that it was subject first to marine and then to sub- 
aenal erosion This formed part of the contment on 
which grew the trees of the Petrified Forest, and on 
which wandered animals such as the Arsinoitherium 
and the earliest elephants The continental period 
was most marked during late Eocene and early 
Miocene tunes, and the area dealt with here appears 
to have become one of very varied ndge and depres- 
sion The whole region was slowly invaded by the 
ancient Mediterranean during the Miocene snd 
Pliocene periods 1 he pre existing ndges became 
coral reef centres md the mtervening depressions 
were filled up first by lind derned depMits and 
then by 1 igoon form ilions 1 he earliest of these 
formations appear to h'tve been of Sehlicr (Middk 
Miocene) sge The whole region of the rijsnm. Gulf 
became fold^ ind fractured Ihere is strong faulting 
It the borders with the igntous hills and fold ranges 
arc of asymmilnial 'inticlme tvpe Compression of 
the irea with uplift of portions offers the best solu 
tion for the f ict observeu Dislocitii n so marked md 
so widespread could st ireeh -irisc under rift form i 
tion as defined by Prof J \V Gregory nor enn thi 
whole of the surf ici diffcrenct s he ascribed to erosion 
No simple solution of the problem tan be offered on 
the evidence it present available especially in view 
of the fart that no important faulting has been noted 
on the western borders of the Red Sea The portion 
of the Nile VallCv about latitude 26° N where fault 
ing IS most conspicuous mav hav been initiated bv 
erosion of a sharp anticlinal fold due to the compros 
Sion of almost horizontal strata Sharp folds exist 
in the desirt east of the Nile but (heir orign is 
doubtful 

Physkal Society June 10 Di C Chrec viceprisi 
dent in the chair — Su- Ernest Rathcrterd 1 he stahilitv 
of atoms Traces of hydrogen and helium had been 
found in discharge tubes bel eved to be initiallv frie 
from these gasts but it was impossible to establish 
that no source of contamimticn was available It is 
necessary to attack the nucleus of the ilom and to d > 
this successfully requires oxtremelv swift particks 
The effects produced when apirtic1ei> fiied through 
hvdrogtn collide with an atom wcie shiwn and \ 
periments were described from which the conclusion 
had been dr ivvn that w hen an a r ' collides with a 
nitrogen itom a hvdiogen atom is expelled from the 
nucleus The speed of these is in excess of what 
can be obtained bv collisions in hvdre^en gas itself 
so that the result must be due to the disintegration of 
Ihe nitrogen nucleus rather than to contamination 
with hydrogen Results on the disintegration of 
aluminium ind other eli ments wire also indicated 

Llaaeax SecUty June 16 —Dr A Smith Woodward 
^sident in the chair— Prof A H R BaOsr 
The ocellus function of the subsporangial swelling of 
Pilobolus The subsporangial swelling of Pilolwlus 
functions as a squirting apparatus and also as an 
ocellus which icceives the heliotropic stimulus which 
causes the stipe to turn the fungus gun towards the 
light The swrcllmg is transparent and refracts light 
It appears to be the only orthoheliotropic plant organ 
known which has a special light perceiving 
cefl-stnicture which is sometimes desenbed as a 
simple eye —Dr N Axxaxdale The vegetation of an 
island In the Chllka Lake The area of the island 
IS about one third of a square mile and the rocks 
are composed of garnet bearing quartzite which yields 
an infertile and scanty soil on weathenng The 
climate is relatively 6 xj The vegetation consists 
mainly of trees, shrubs, and perennial creepers with 
a great scarcity of herbs ferns and epiphytes, and a 
complete absence of palms bamboos screw-pines and 
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orchids Several distinct zones of vegetation can be | 
distinguished Fhe peculiarities of the fauna can be 
correlated directly with the vegetation — Col M J 
Qed^ The fertilisation of the orchid genus Ophal- 
anthera l^e author holds that Cephalanthera is an 
old genus, and w as not derived from Epipactis 

Paris 

AcadcHy el Sckaces, June 6— M Georges Lemoinc 
in the chair — I he president announced the death of 
M J B A Galliot, correspondent for the section of 
astronomy — G Priedel The calculation of the inten 
sity of X-r-iys diffracted by cry st ils A correction — S 
Ptacberle An integral equation m the complex 
domain — D Gaabler Applicable surfaces and the 
equation of Laplace - M Auric The theory of ideal 
ilgcbraical numbers — \ Tlaa I he stability and the 
reversibility of the transform itions of the hydrosols 
obtained by the hydrolysis of s ilts — Mile Wolff 
studies on the molecular refraction and specific rota 
tory power of furfuralcamphor and some of its deriva 
tives — Mile S Veil Allotropic varieties of oxides 
Ihe conductivitv of carious metillic oxides messuicd 
at varying tinipii iluiis his bun shown to intri isc 
with the temperature similarh loelei trolytes Magnetic 
iron oxide and cadmium oxide offer pci uliarities since 
the conductiviti temperature curves for these show 
points of inflection Ihcse chingts tan be attiibuted 
to the formation of allotropic forms of the oxides — (. 
Chtasvcau The viriition of the specific iifnction tf 
dissohed silts in dilute solution A study of thespicihc 
refriilion of dilute solutions of immonmin niti ilf 
potissium chlot ide ind nngncsium nitrite \1 Blllv 
The piioxidi of tit inium llie hvdratcs of tiliniuni 
hitherto regarded is derived from the oxide liO ire 
shown to bo comnl xes of hydrogen peroxide md the 
peroxide Ti^O r Andri Contribution to the studv I 
of the oils from gr ipe seeds J Martinet and O 
Dernier Some new sulphonic dorivitivcs of oxindol 
and of isatin —A Malihe md I de Oodon Ihc pro 
pintion of mixed stcondiiy ind ttrtnry phenolic 
amines The vipours of iniline ind ethvl ilcohol 
pissed over ilumini it t^o® to iS<® C give v niix 
ture of mono- ind di i thyl inilmes I hi method is 
shown to be of geneial applic ition T /amlHintal 
The mlmiente of Visuvius md Ihe minenls whiih 
iccompmy it— M Romienz Ihe controversy as to 
the displacement of shine levels md the phenomcm 
of equideform ition J Cvljld Relief of the sci 
shore and river terraces \ Carpentler Discovers of 
1 Weild flora in the neighbourhood of Avesnes P 
Scheraacliewiky Systems of clouds Su^estions for 
a new system of cloud observations Different states 
of the sky should he observed simultaneously from a 
number of stations spread over a wide area O 
Mangel Influence of the relief and of the heating of 
the soil on surface winds — M Bridal and R Ameld 
A method allowing the ippluation to plants of the 
biochemical method of detecting glucose The method 
IS based on the property possessed by emulsin of caus 
Ing the combination of glucose with the alcohol hold 
ing It in solution Full details of the technique of 
extraction and purification of the plant product before 
submittii^ It to the action of the emulsin are given 
— \ T ulnng The botanical determination of foreign 
beans — G Bloret The Graphidcse — E Chattoa 

False and true myogenesis in the pelagic Copepods 
An error due to the non-rccognition of rcelomic para 
sitlc Pendimans — C Wre* A supposed interstitial 
tissue in the testicle of It/ards A criticism of a recent 
communication on the same subject by M Christian 
Champy — H Bierry and F Rathery Liver blood 
plasma, and proteid sugar The puthors point out 
what they believe to be a function of the liver not | 
NO 2696, VOL 107] 


hitherto noted, a qualitative and quantitative change 
in the composition of the blood plasma after passing 
through the liver — J P Laaglsls A moving belt for 
the study of walking and of work A modification 
md improvement of 1 similar apparatus set up bv 
Benedict at Washington MM H VtlMe ind 
Carrf Anti iphihiuis h-enio prevention and haemo- 
vaccination — Bsargulgnea Chron ixy in neuro- 
iiiusiuhr W illen in degintrisicnce in mm 

Nfw Sul hi Walis 

Llanesn Society, April 7 —Mr G A Waterhouse 
president in the chin (• I PIsMsir Auslnhan 
fresh w Iter flagelliUs \n act 1 t tf the forms 
known from colltelions m ide 111 tlu 1 j^hbourhinxi of 
Sydntv md I isiiioii Miniiin is 1 1 It of 172 foinis 
rfprestntuig V) g''*'t''y tf whiih qi f ■, md i gtnus 
are new Di R Orelg Smith N It up n the txlrii 
lion of Lcids from rulluris In tisiiii), ihe jnduits 
of feimintition of dixliosi 1\ 1 film \ 1st suctime 

Hid wisobtimid is thi inly fixed iiid Tht extric 
tion of the hxed atids ftoni lactetnl tr from yeast 
tulltires IS I monomolt 1 III II 1 iiii n I hi prep ira- 
lioi of silts bv neulralismjs tin atids until i pink, 
tjloiir IS ubt iiiitd HI Ihe jr stntc of plunolphlh ilein 
m ly b< f lulty liecaiisi iht rt lelion is sliwii thin is 
generilly supiioscd Di V IJ Wslkom Ihe octur 
itnee of Otvimites in \iistialii y\ith distiipiions 
tf MX (linens from WisUrn \ustr iha Ihrce species 
af Otoz mutes and some obscuic comfuous lemnns 
are desi riled from nc ir Minginew Ihe rocks m 
yvhiih thev octur consist of tl irk red ferruginous 
smdsit nt w hit h w ith its yy ide disti ibiition 1 n 
stitutcs in mpirtmt strUigi iphtcal horizon and 
probably intlit ites i yy trm moist climate fir northeiii 
\ustrilii in Jurassic tim'' 


Books Received 

Ic Mouytmint scicntifique Conit ii|X)iain en 
liance No 1 I es suencts n ilun Hi s B\ Dr G 

Matisse I’l If) (Pins P i\ t 1 1 Tie ) j fr mes 
Rclilions inlcllctlutlk ay It ^ ( tntriux® 

bti isons 1 Inf ime By Muiiiie Ittif Pp V111+ 
128 (1 ouvain Avp des Mins 1 Biuxelles \ve 

bois Cmibre if) Ihc \ulhoi ) 

Tium di It met By P Puis No •> Oiseiux 
Pp iv+47y (Pans P lechtvilier) 40 flints 
Hmdbx>k of Chemistry md Physics \ Rtady- 
Refireiiee Picket Book of (. h mual and Physual 
Dita By Piof C D Hrilgmm md others Eighth 
edition Pp 71 1 (Cleveland Ohio Chemical 
Rubber Co) ^ dollars 

Impt rill Institute Indnn Trade Fnquiiy Reports 
on limbcts md Paper Maleiiils Pp ix+57 (Ion- 
don J Murr ly ) ^ net 

Psychoanalysis Sleep and Di earns ^ Andri’ 
Iridon Pp X11H-161 (I ondon Kegan Paul and 
Co I td ) 7s fid net 

A Diction irv of Chemical Solubilities Inoiganic 
By Dr A M Comey Sec md edition enlarged and 
levised Pp xviii+1141 (New \ork The Mac- 
millan Co , I ondon Macmillan and Co Ltd ) 721 
net 

I a Radiologie et la Guerre Bv Prof Mmt P 
Curie Pp 144+ XVI plates (Pans F Mean ^ 
8 francs 

British M immals , Written md illusti ited bv A 
Thorbum (In a vols ) Vol it Pp vi+io8+plates 
26-50 (I ondon Longmans Green and Co ) 
lol lor net the a vols 

Common Stones Unconventional Fssavs in < 3 eo- 
logv Bv Prof G. A J Cole Pp 250 (Commoir 



NAT&RE 


[JUNfi 30, 1981 


Thinfi* Senes.) (Londoii end New York A Melroee, 
Ltd ) 6 t, net 

Human Embrydoey and Morphology By Sir A 
Keith Fourth edition, revised and enlarged Pp 
VIJ1+491 (London E Arnold ) 30* net 

The National Physical Laboratory Report for the 
Year ipao Pp 133 (London H M Stationery 
Office ) 5* net ^ . 

Espace Tempi et Gravitation Lt Theorie de la 
Relativitd gdndralisde dans ses Grandes Lignes By 
Prof A S Eddington Ouvrage traduit de 1 Anglais 

S ' J Roesigntd Pp xii+26a+iv+i49 (Pans J 
rrmann ) aS francs 

Liverpod Manne Biology Committee Memoirs on 
Typical BnUsh Manne Plants and Animals No 
wciv Aplysia By Nellie B Bales Pp VU1+84+ 
7 plates (Liverpool University Press ) 41 6d 
Memoirs of the Geological Survey S^ial Reports 
on the Mineral Resources of Great fintam Vol 
xvui Roclo^alt and Bnne By Dr R L Sherlock 
Pp V1+ 123+3 plates (london E Stanford, Ltd 
Southampton Ordnance Survey Office ) 5* net 
Some wemba Words Some Meanings and Ex- 
planations By E B H Goodall Pp 140 (I on 
don Oxford University Press ) 7* 6d net 


and Ethno^idiic 
<The World of To 
University Press ) 


Pm s( lantla OMitM la rus t. Ml Ms assnag 

Pewtr of 8allt->SiT ^ooMt HoKootmio lawast whsuiB 
Xi««aw wHk Uiro Oyliadm-Mr ViaoMt JU Xatmi fhs 
Moahaaiosl Adosatm of XUotrlo LoooaeUioo soa«and wife 
•taom-T OroDkt^ IffMt of Os Ww oa lUaMO^amlMa - 
M uouoa Tho UUllwtiOB of BxhMUt atm la TartSw — 
W u Mouataia Staa ofriat Itoetrio Wiadlaf-8. Oewfoc 
OolM the lUlatlTo ValoM of ProtMUro JteMjiio Ooatiairo for 
Ina aad Stool— J Riobardo o n BoMst Profioso la Xiarse 
Uwool Xofinoo for tho ItoroMtUo Marioo-R i Walkor aad 
B a Cook hrponLooo with Hanoo Inrbiao BodBOttaa fcart — 
B Baadomaa OoaipaBOst oa Wator —f W Xaoanlar Pipoo for 
pToatan Coadaita,— Dr H Lapwoith Tho Bolattoa of fUuioB 
to Balatall -hooaoauo LlalU of Dlitrlbotloa from Ooatflrod 
BtaUoao -B Wolboara Low Tottoso Ororhead DiitHbatioa 

XsominoB or MMataiou Baoiaams a UJS a m — Ooaforaaoo oa 
tho HtaBa of ImsroTias tho Thormal XSoudov of Boat Vowor 
Plaato-R XoloMr B^Hoat VtUttatbHU-^ Hoorr fowlor 
Baparhaatias— Dr W B Ormaat^ Uqaid OoIMdal, aad 
rowdarod vSmIo -H Moorr Idqaid Pnolt (latoraal-ottohnatiaB 
SatlBos)-A W Boaaia Aatomatio Btokart-W H DaSahaU 
Atr Raatiw for BoUor Vamaeoc— O B Stroma^ IVadBoat 
las aad Btomlaaro -Prat W B Daihy Tho ladloator a* 

'OioMMiais AaaociiTiOM (ia hrohiteotora} Thoatro Dalvarntj 
Oottase) at 7 30 -H Bnrj Soma Hlshlor*! QraroU of Itorth 
Baat Hampahlio 

VOhDd} Jou i. 

Boxu. Roxutio BootaiT or Loaaow at 8— Prof A R Btokartoa 
Tha eonaria BiaaUoito aad Srrat laifoctaaoo of Baaia Prla 
la all BelaatlSa Work (1) Tha Oaaeral Oitvkkf of 

Boiil laonTtmow or Qaut Bamn at % — Ooorra) BooMas 

Aaiaromiur SoeiiTT (at Dalrorolty of Loadoa Olab n •owor 
Strrrty at 8 -Dr FOB Sahlllcr Anroiar ia a Oir^ 

nMDnaaoAg jdw s 

Bout Booim or Mxaiom (inaaal Qaaoral Bootias) at 3— Prt 
fWtotioa of Gold Modal to Sir Almioth Wrirht 
TMVaaOAT lag t 

Mwioo I BBM. Boeiin (Aaaoal Goaotal Mootiasl (at 11 ( handaa 
Btrrot Wl) at StSL-Prof A Lour* Ifrlmv Soma Paotort 
ta tho Ooatrol af tho Birth rate 


Diary of Societies. 


jaujuBdr Jm as 

laautMMa or Ciru Baotamui (Basriaaonat OoafonaM), at 
IS am— W W Onorooo Iha Uu ol Baiaiorood Ooaonto oa 
kiUlwaio— U d toroda; Impaot £<.ft« aad AUowaaoao— A U 
Mall fho Indooaoa of tho Aotooiatio aad Somi aatomatlo 
MaahuM oa tha BUM aad Moooarortulaaco of tha Maohaaio aad 
Oporatoi— A Uukor Utehaanal Avpliaaom aad Lahou la 
iMdiag aad Ualoadios Sbipo CarvoM— Prof W K Ualbr ' 
Iho BlaitM Limit— irof h Q Coktr, Tho IwSoct of Beratshoo 
la MatrriaJi L P Saadbirg' Damafo to lim aad MaiU 1 
caottd hp Brakat or Bliraiar wboola— O Hatton Tka halrttas ! 
Praattoo ef laopaotias \l%rk aad Uaterialo — M B Oobb)' Tha I 
Donta ef Aalirioatrd Bhipa from tha LaboaruTiBS Polat of 
Vmw — j C lelfatd hooBomF of Labou oa 8b pbaUtor ao 
eSaatod bp Pabriaatod gbl)» ota-B B Mamford kaaaat faak 
Biaoarah la Botaw Pra|HUrr«— K M BiabanU aad H Q 
Iteokai Btraw Filton for Sawafo puriSoatloD — J Haworth 
AaUratid Sin^— f O llatoao Da-waterlhr Bladra— 
Daliwi Batterjr Looomotrrao 

Itmitmok or MiOhiaicu BaoiarrH at 10 Li a m -Ooafoivaao oa 
tba Haaao af ImaroTlar th« Ibrrmal haolonojr of Boat Power 
1 laat* — H h Wim^o latenal oombartioB Bafiao fhooiT 
with ralatioa to KuW Fooaoia;— P Bam MlaoaUirh Stoam 
PnMiro and other Xeani of laoroanas Boonooiy of Btoam Kasiaoi 
— B V Bxaa* Obemutrp of Ooi^art oa —A U itoUaooa aad 
P Baiabndflo Blaot Poraaoa Qaoeo-D Wilooa BolIrrHoaM 
Manafamont (Qaaoral Oaaaea of Boiltr tnoBleionw) —Prof W A 
Bono Low romporatam Oarboaloattoa — H Daaall Bagtno 
Houm Manas mrat (Ooaoral Clauieo of Steam Bnriao Inofleioaoj) 

— t B L Oborltaa Sapor Compreooloa 

Botu, Sotim at A30— Bir J J Dobbie aad Dr J J Poz 
Tho Ahtorptioa of t pbt br Blemaati (a a State of Topaar 
The Halonai-Prof W A Boao aad tha bto W A 
Howard Qaoroai Oombutloa at Uifh PreooBrao Fart n Tho 
Fxplotloa of H^drosoa Air and Oarboa BKmozIdo Air Hixtirra — 
Prof A h H Lore aad P B Pidtaok fairraacao BalHoUo 
Problem— T 1 roadman The Frineiploa of latomal Balllotloa — 

R H Fowler A Bhapla Eztaauoa of Pnarier a latcfral Tbeorom 
and Some Pby* eal Applicatioon la partlonlar to tba Theerr of 
() aata— Tapt Tl Brunt Tha PxnamMi of RcroMaf Plaid oa 
a Rotatlnir Earth and othar papon —The fnlhrwiar papero will 
^ read in title — Takoo Bhimioa A ProlHnlaarr Ifoto oa 
Braaohod a rar Tradii —Takoo Bbimin A BooipnoaUBS Bx 
luiiOB Apparatu for deteotias loainas Bart— Prof R W , 
Wood Tho Time latrrxal between Abaarptiea and ImiMloB of 
Up^t la PlnortaoPMo ' 

rniBAT Jou 1 

Imrimmon or CniL KaetaoM (Baplaeeriar OoBfrraaao) at 
M a m -R Q B Oltmeata Road gditolao aad thair BoMtoa 
to Road Barfaoeai-A Drrtond Adraatasaa of Bitamtamoa 
Mooadam —OBJ Olart a The OoaaorraaoT aad Haiattaaaaa 
of Btron from tbs Paint of Tmw of Laas Draiaaco— B. P 
Oraatkam Tka BSoet of Blsloet aad Barrana oa IhanMMhmna 
af ndal SiTaM.-0 B W Orattwalj Tha WtKr a( Kadola fSr 
BotoaiM Bxparimaata-H 0 Roidi Tha BMaMra Adraatasaa 
af Drrdrlap Md Tralniaf walli ia Batsariaa — B Latham Tha 

NO 2696, VOL 107] 


CONTENTS PACK 

American and Bntish Superannuation Systems 545 
L«rd Raylsich s Scisntific Papers 546 

Studies of British Mammals 54? 

Fotssny in Francs 

Out Booksholf 5^ 

Lsttsfs to tbs Editor — 

Co opcrtlirc Indcxini, f Penodical LiietaluN — 

Dr P A Batbsr, PRS Prof W M 
Flinders Pttne F R S Dr John W Evans, 
PRS Arthur Percivsl Newton Stephen 
Oaselst, C B B 550 

W Warie Fowler A Iirsonal Apprerali n — 

H E A S5I 

loniMtion Potemml md the Sire of the At m —Prof 
A S Bvo 552 

A Novel Magneto Opticnl h fleet — Sir Oliver 
Lodge, PRS 553 

lleliro). ten. — A Mallock F R S 553 

\ 1 hybical InterprefUion of the tnery (^nlum — 

Isn Aucken . 553 

University Stat sties of the United Kingdom, 
igig 90 . 554 

Protectivs Msssurcs sgatost X-rsys and Radium 337 
Cosmogony and Stellar Evolution I {Wutirattd ) 

By J H Jesnt Sec R.8 537 

Obituary — 

Dr A M Kellaa ete 

Notes Sdi 

Our Astrooomicsl Column — 

Occullation of Venus S« 

The T >tal Amount of Starlight 366 

Ptnodioly of Variable SUrs 366 

Royal Sanitary IsstituM FoUiestons Congress, 

June 80 >3 587 

Tm ImpoRsncs rf Roasarch in the Dcvslopment 
of tho Mineral Indastnst By Sir Richard 
Redmayne, K C B 368 

Tbs OenaticB of Sex By ProC R Eugglea Oates 371 

University tnd Edueationsl latsUIgsacs 572 

Calendar ef SclentiSe Plonoora 573 

Socistioe and Academies 573 



NATURE 


577 



THURSDAY, JULY 7, 1921 


EdUenal mud ISdluktnt Ofittt 
MACMILLAN »■ CO LTD 
ST MARTIN S STREET LONDON W C 1 

AdvmiMMntt «nd buHOM Utian ihouid ba 
•ddrMfad to th« Publuhcri 
EditarMl cooMumiciLiiom to tha Editor 

Talarvhic Addraa mUSIS LONDON 
Talaphona Numbar GERRARD 8SM • 


Internationalism 

A t the outbreak of war in 1914 it was widely 
proclaimed that the Allies were fighung for 
the integrity of small nations The war was 
fought and won to no small extent through appeal 
to the spirit of nationality At the time of the 
Armistice small peoples sprang up here and there — 
as for instance in the Caucasus — clamouring for 
* the recognition of their national sspirations 
and the minor wars and disputes which have fol 
lowed have arisen largely from the encouragement 
afforded to national ambitions by the attempt to 
fix boundaries or to 'illocate territory in those 
areas in which ethnological affinities ire uncer 
tain or the distribution of races is ill defined Con 
comitantly with this quickened sense of mtionality 
there grew up an idea which is necessarily, to 
some extent in conflict with it The desire to 
avert the recurrence of a catastrophe which 
rapidly assumed such proportions as to imperil the 
whole world turned the thoughts of men to the 
conception of an international union which should 
exerase such control over its members ns to pre 
vent preapitancy in action and in the ultimate re 
sort be in a position to exert such force as to 
check an appeal to the arbitrament of war 

In a sense, the League of Nations represents a 
compromise between the two ideas It aims at a 
comity of nations without undue idterference with 
the sovereignty of the constituent States Spring 1 
ing from a desire that the war should end war, to | 
use the common phrase, the League has become 1 
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an expression of a brondcr humanitarian iddhl 
The duties of the mandatory Powers are a sacred 
trust, ' ind this spirit animates the whole con 
ception The more influcntiil supporters of the 
League in this countr\ at least ha\e approached 
the problem 1 1 no doctrinaire spirit They recog 
1 ise that progress must be slow and that the key 
stone of success lies in the educ ition of the peoples 
of the several States upon whim the continued 
existence of the I eaguc must ultimately depend 
The fact that members of the League base trans 
gressed both the spirit and the letter of the 
Covenant does not necessarily condemn the League 
Its position IS not yet sufficiently assured to resist 
the stress of abnormal conditions 

To Mr H G Wells howeser the League of 
Nations merely represents a number of vague 
movements for a world law world disarmament, 
ind the like among intellectuals and in his w ork, 

The Salvaging of Civilisation he proposes a 
different tjpe of international units Holding that 
there cannot be anv world control without a merger 
of sovereignty he plumps boldlv for a world 
State as the sole possible preventive of t 
series of wars which will come to an end only 
when knowlcdgfe has perished and we have sunk 
into a state of barbarism To avoid this con 
tingency or rather cert untv Mr Wells would 
arouse in mankind a recognition of the fact that 
the world has become one communitj and as such 
should be regul iled bv a wt rid law That such 
an attitude of mi id is not an impossible ideal is 
indicated by the feeling which was aroused even 
n the remotest parts of the v ^rld b\ ex. President 
Wilsons first proposal f ir a Icigue of Nations 
To attain th s acceptance of i world law Mr 
Wells relies upon education pirticularlv of the 
voung in 1C ordance with a scheme which he has 
skttrhcd in outline 

While in miny respects this scheme of educa 
tion may be suitable for a highlv civilised Western 
people It Ignores differences of outlook and cul 
turc Schooling sajs Mr Wells is in fact 
the expansion and development of the primi 
tive savage mind which is still all that we inherit 
to adapt It to the needs of a larger commiinitv 
This statement is at best but a half truth 
Ihe highly civilised races of Purope and America 
have centuries of development behind them and 
notwithstanding the speeding up which has 
become possible wKh the development of modern 
conditions, the less advanced rices even of parts 
0f Europe such as the Balkan Peninsula are not 
hkely to assimilate these ideals for some tim^to 
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come, while in the case of the really backward 
races the premature application of modern culture 
and educational methods would spell disaster Wise 
supporters of the I eague of Nations do, at any 
rate, recognise that part of the sacred trust ’ of 
-i manditory Power is to provide for the education 
ind training of the races under its tutelage on 
lines suitable to their stage of development 
Criticism of any scheme of internationalism is 
eas>, and the difficulties which have to be over 
come are enormous The verdict of history on 
the whole is adverse But against this must be 
set the fact that the world has never been faced 
with conditions similar to those of to-daj or 
with the possibility of a crisis such as would be 
involved in another war Is the realisation of 
the danger which threatens civilisation strong 
enough to overcome the jealousies, the bickerings, 
and the rivalries of States which are loosely joined 
in a confederation, or even united under a world 
law ’ ’ Present conditions are not favourable to 
the probability of success Although we may 
speak of nations as if they were individuals, one 
of the strongest of social forces which operate 
m the case of the majority of the individual 
members of a community is absent Nations, like 
coiporations, have no conscience, and the force 
of the moral judgment and the opinion of others 
w not operative Whereas in a civil society 
public opinion largclv determines conduct and 
force IS the ultimate sanction, in a confederacy 
of nations fo«e is the onlv sanction The balance 
of power alone will influence any member or group 
of members who may wish to defy the body as a 
w hole 

It IS no answer to criticism to say that in a 
world Stale or in the conditions of international 
amitv towards which the supporters of the League 
of Nations would wish to progress, such occasions 
fur misunderstanding would not arise Apart 
from the difterences in degree of culture, there is 
among nations as they exist to day a variety in 
outlook which IS the outcome of history, tradition, 
education, and environment The effect of this 
V arietv in outlook w as patent to those who, during 
the war, took part in operations with the com- 
posite armies which fought on some of the Allied 
fronts The outward semblance of unity of action 
was attained onlv by a constant smoothing away 
of difficulties and misunderstandings arising out 
of national differences of temperament and out 
look 

Differences of temperament are easy to note, 
but difficult to reduce to a scientific formula 
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Nor do we know how far they are fundamental 
and ineradicable The comparaUve study of racial 
psychology on modem scientific lines is almost an 
unexplored field National character, in so far as 
It IS the product of tradition and educaUon, may 
be susceptible of modification Most nations to- 
day are the result of a fusion of races the members 
of which live more or less in amity, and this lends 
support to the view which holds to the ultimate 
possibility of a wider unity Against this, how- 
ever, must be set the view of some anthropologists 
who are inclined to attach increasing importance 
to race as a persisting element in character In 
this country, for instance, notwithstanding 
common environment, common tradition, and 
common institutions, differences of occupation 
ind of class feeling seem, in a general way, 
to go with differences of racial type Should 
a more extended observation tend to confirm this 
view, it would suggest that any form of inter 
national confederation which aims at obliterating 
nationabty and race would scarcely attain enduring 
j success 


What Relativity in Science Implies. 

The Retgn of Relativity By Viscount Haldane 
Pp \xiii+430 (London John Murray 1921 ) 
215 net 

T HLRI is no need to begin this notice of 
Lord Haldane s book with a general refer 
ence to its scope and purpose It is well known 
that though the book deals with miny problems 
of science, it is not scientific in the technical mean 
ing of the term, it is philosophy and as philo 
sojihv it includes every realm of human expert 
tnte Old therefore science in its synopsis It 
will be more interesting to readers of Natire to 
select certain particular problems of science which 
are also problems of philosophy 

1 he first part of the book deals mainly with the 
principle of relativity, the metaphysical basis of 
which IS brought out with wonderful clearness 
Lord Haldane achieves this, not so much by his 
direct exposition, which is thorough, as by hia 
delicate and subtle critical comparison of two 
methods of applying the principle in mathematics 
and physics, that of our English mathematician. 
Prof Whitehead, and that of hinstein himself 
His exposition of both these writers is masterly 
The chapter on Einstein is the dearest account 
of his theory and method that has yet appeared, 
possibly It apjiears clearer than it otherwise would 
from the fact that it follows the account of White- 
head, which IS certainly more difficult This does 
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not mean that Lord Haldane s exposition has 
made either \^riter easy to understand, but it his 
made it possible for anyone who cares to g^ive the 
necessary attention and concentration to under 
stand them both Those who have argued a 
pnori that any exposition of the principle of rcla 
tivity by Lord Haldane must be defective and 
inconclusive because he is not a mathematiciin 
and therefore does not use or know how to use 
the language which enables mathematicians to 
‘express their equations have only shown that thev 
mistake both the purpose and the nature of the 
-value of mathematical methods It is just because 
mathematics is restricted to abstract quantitative 
measurements that its system of symbols is so 
effective an instrument Mathematicians are the 
liirst to acknowledge this They know it is they 
-who are handicapped when it comes to laying 
bare the metaphysical concept, handicapped by 
the very ease with which they are able, bv 
the manipulation of symbols, to simplify the 
most complex and complicated quantitative 
equations 

When we say of anything that it is relative the 
<]uestion immediately follows Relative to what^ 
\bsolutc relativity is either a contradiction in 
terms, as if one should say a round square, or 
It IS an expression for that extreme form of seep 
ticism which professes to be a universal negation 
7 s ow, undoubtedly the first impression we receive 
of the general principle of relativity does dispose 
us to identify it with the principle of universal 
<loubt On this aspect of the great problem Lord 
Haldane is clear and pronounced from the first 
sentence of his preface to the end of his book 
To the question. Relative to what? he replies, 
Relative to knowledge, and knowledge k not 
itself an abstract relation, but a concrete uni 
versal In this he is following Hegel who hrst 
brought to light, in its modern form the dia 
lectical nature of thought Knowledge ’ says 
Lord Haldane, is dynamic It is an effort to 
transcend the apparently given It is always 
pointing beyond itself (p 140) It is from this 
point of view that the comparison of Whitehead 
■and Einstein is instructive Both are concerned 
and corcerned only, to present to us a science of 
Nature Both reject the absolute there is neither 
a space time system nor a material, depen- 
■dent or independent of the observers attached 
to it, which can serve as a norm by which to 
reguUte the relations of different space time 
systems Both reject the principle of action at 
a distance it is inconceivable as fact and useless 
as a principle An interesting, though perhaps a 
minor, point in which Lord Haldane notes a 
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difference between thim is tbit while lor White 
head the clement out of which our concept of 
Nature is constructed is ihe event and the object 
is a derivative notion for Linstcin the event 
seems to depend on the notion of object In this 
lord Haldane thinks Whitehead is more faithful 
than Pinstein to the fundimcntal principle of the 
four dimension J space time continuum Apart 
from this, it is Linstcin who has made the 
greater advance to the full philosophical con- 
cept Whitehead halts He cannrt surrender the 
notion that Nature in its existence is self con 
tamed that it stands for a reality which in the 
last analysis is closed to mind Is this concept 
of a reality closed to mind a necessity of mathe 
matical and physical science^ Some philosophers 
would agree with Whitehead in saying. Yes They 
are the new realists, and are here rnticiscd from 
that point of view On the other hand, Einstein 
ind I ddington seem very definitely to say No, 
and to be able to prove it I ord Haldane sug 
gests that Whitehead s own jiersistent question, 
m regard to any and every specihcd point event 
the question, W hose space time ■' or W hat 
spacetime system ■* — in its implications is the 
negation of his own conclusion Ihis brings out 
I ord Haldane s foundational fact Knowledge is 
a universal within which all distinctions till It 
IS not, and cannot be, conceived as an abstract 
relation between two self subsistent and existenti 
ally exclusive realities, mind and Nature 

Let us now turn to another question, which is 
equally pressing as a scientific problem, and 
equally significant as a philosophical problem — 
the quantum theory Lord Haldane makes only 
a brief reference to it (p io6) but it is in a 
certain sense even more relevant to the conccjit 
which it IS his main purpose to expound the con 
cept of degrees of reality, than the principle of 
relativity itself For the quantum theory shows 
that in scientific explanation, however far we are 
able to pursue it, we are brought up finally against 
a fact which positively forces us to appeal to a 
character of knowledge in plain contradiction of 
our scientific principle of explanation 

On p 1 14 there is a delightful account of the 
curious statue erected to l>auss and Weber in 
OOttmgen It is made the occasion of expounding 
the work of those mathematicians who, as lord 
Haldane says nearly three quarters of a centurv 
since, prepared the way for thinkers like Finstein 
and the interpreters of the doctrine of quantitative 
relativnty ’ But it is also curious to remember 
that at the same time there was living m Leipzig 
another Weber, the philosopher and psychologist 
who has given his name to the famous law of 
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psycho-physics. Weber's lew wss the first 
definite discovery of the fact on whfch the qt^- 
turn theory rests. He discovered that in sensible 
experience changes are not continuous— that is, do 
tot correspond to the continuity of the changes of 
the phyiMcal stimulus, but occur in discrete 
quanta. He was a parallelist, and thought that 
changes in the physical environment were con- 
comitant with changes in senssrtion. He never 
stupected, probably would have found h difficult 
to conceive, that changes in the physical world 
are discrete. Planck’s quantum theory is the 
discovery that the same fact wWeh Weber found 
to characterise the psychical WOrM characterises 
the physical world; that energy is emitted, not 
continuously, but in discrete qaaafa; that, as 
Lord Haldane says, we may even have to regard 
apace as a discrete manifold. This compmisoo 
is not a fatnciful notion, nor purely imi^inary. 
The whole problem was discussed by Henri 
Poincari in "Science et Hypothise ’’ before 
Planck's discovery. Poincari cites Weber’s law 
as actual proof that the concept of mathematical 
continuity is only a postulate, declares that it is 
nnverifiable, and suggests that it may be dis- 
proved or superseded. This is peculiarly signifi- 
cant in regard to Lord Haldane’s concept of the 
concrete universal, the concept that reality is rela- 
tive to the character of knowledge. 

The practical gain in such a concept when we 
are dealing with biology and with the mental 
sciences is the topic of chap. vi. of the book. The 
most striking thing about the new scientific 
revolution is the havoc it is making of the once 
unchallengeable and universally accepted notions 
at the basis of the purely mathematical sciences. 
It is not, for example, Newton's law of inertia, 
primarily and mainly based on empirical observa- 
tion, which is suspect. It is the much more 
fundamental law, the law of the equivalence of 
action and reaction, a purely rational principle, 
which seems now to be on its trial. The whc^ 
direction of scientific speculation in the nineteenth 
century was towards the conscious goal oi me- 
chanical interpteution. Scientific advance was 
practically identified with the confident anticipa- 
tion that all the biological and mental sciences, 
even including such purely human interest* as 
art and religion, would bt mechanistically ex- 
plained. The new spirit and the new direction in , 
scientific speculation at least recognise that the 
abstract can never comprehend the concrete; and 
this recognition more than anything else is twing- 
ing about the rapprochmeni between science and 
philosoplty, so long and so unreasonably 
estranged. H. Wildon Carr. 
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A New Book oa Cactaccs. 

The Cactaceae. By N. L. Britton and J. N. 
Kose. Vof. ii. (Bttblication No. *48.) Pp. vii 4 
339+40 plates. (Washington: The Carnegie 
Institution of Washington, t9ao.) 

A ll cultivators of cacti and all botanists who 
are interested in this remarkable family of 
plants will feel satisfaction in knowing that at 
last we have in the English language a standard 
up-to-date monograph of the natural order Cac- 
tace«, which is universally recognised as being 
the most difficult of all flowering plants to study. 
With the exception of a few scattered but exo^ 
lent papers upon them by Drs. Britton and Roae, 
Dr. Engelman, and Berger, this is the first 
work in the English language that gives a com* 
plete account of the order as we know it to-day. 
This fiae book is so excellently planned and so 
fully illustrated as to be a long way in advance 
of the very unsatisfactory German works that 
have hitherto held the field, and will be found to 
be a real boon to all who study these plants. 

From the introductbn to the first volume (a 
notice of which was published in Nature for Sep- 
tember II, 1919) we learn that Drs. Britton and 
Rose at first intended to monograph only the 
Cactacete of North America, but, happily, upon 
a proposal made by Dr. D, T. MacDugal, the 
plan was extended to include the whole of the 
family. Extensive preparations were made and • 
large army of workers was enlisted to collect and 
photograph the species in their native habitats, 
the result being that the authors have had at thmr 
disposal a larger amount of living and other 
material, accompanied by field-notes, drawings, 
etc., than any other students of this group bave-- 
ever been able to obtain. As the types (when 
existing) of the older as well as of modem 
species have also been consulted, the authors haw 
been able to detect and correct many errors of 
determination that are found in existing mono- 
graphs. 

V(^. ii. is of quarto size, well printed and pro- 
fusely illustrated with photogra;riis, drawings, and 
coloured plates, which, it is a pleasure to note, 
are nearly all originals. There are good keys to 
the tribes, subtribes, genera, and species, so that, 
taking into account the aid afforded by the 
figures, there should be no great difficulty in 
naming cultivated specimens when in flower. 

Each tribe, subtribe, and genus is separately 
characterised, and the type of each genus indi- 
cated. Under each species the synonyms, with 
the date of their pubuimtion, a description, men- 
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tion of the type locality, the general distribution, 
references to illustrations, and general notes are 
given All the descriptions are in English, and 
written in a correct but very simplified style so 
that anyone can easily understand them Latin 
descriptions find no place in this admirable work, 
which IS designed to be useful to the multitude 
rather than to the botanut alone 

In the first volume the Cactaoese are divided 
into the three tribes Peceskiese Opuntiea: and 
Ceres The tribe Percskies contains only the 
single genus Pereskia of which nineteen species 
are described The Opuntiesc are divided into seven 
genera, of which Opuntia is the largest, contain 
mg 340 species the other genera have only one or 
a few species in each Ihese two tribes hit the 
first volume, and the Cerese which comprise the 
bulk of the order, are being dealt with in the 
remaining volumes The first portion of the Cerese 
IS accounted for in the present volume, where the 
plants that are commonly known by the generic 
title of Cereus are described and illustrated 
It has long been recognised that different species 
of Cereus produced different types of flower, and 
since in other natural orders, differences in floral 
structure are recognised as being of generic value 
some botanists have founded genera upon some 
of the different floral types found among Cerei 
These genera have not hitherto found much 
favour among botanists or horticulturists, because 
the plants, when not in flower, often present a 
great similarity to one another Ihe authors of 
The Cactacem, however, have accepted the view 
that a difference m floral characters should con 
stitute a generic distinction, they have had this 
view constantly in mmd, and carried it to a 
logical conclusion, so that they have divided the 
old genus Cereus into no fewer than forty seven 
genera, containing 275 species Twenty of the 
genera are proposed for the first time m this 
volume Whilst there can be Uttle doubt that the 
plants which have been placed in the genera 
Hehocereus, Aporocactus, Cleistocactus, etc , 
should be separated from Cereus, it may be ques- 
tioned whether those placed m the genera Den 
droccreus, Harnsia Acanthocereus, etc , should 
be held to constitute more than sectional groups 
under Cereus This, however, is a matter of 
opimon, and tune alone will show if the numerous 
genera raamtained in this work will be generally 
accepted Whether they are accepted or not, 
their adoption in “ The Cactacem *' in no way in 
validates the usefulness of that splendid work 
The reviewer has had constdecable experience in 
the use of existing monographs, and has found 
'The Cactacese" very far in advance of them, 
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It can be recommended with confidence to 
students 

Ihe only noticeable fault in the work is the 
rather serious one that exceptions are always 
neglected in the kejs This, however, is a fault 
appertaining to most botanical works, and invan 
ably leads the novice astray I or example should 
a novice desire to find out, by means of the key 
given on p i of vol 11 the subtribe in which 
the authors phee the globose spineless plant 
cultivated under the name hJitnocactus (and 
Anbalomum) WtUiamsti no place for it will be 
found The only spineless phni mentioned in 
that key belong to the subtribe 1 piphyllanse, 
which have flat many jointed stems ibis fault 
IS so easily remedied by including exceptions and 
variable characters again and a gun under the 
headings of different parts of the key that per 
haps the authors will endeavour to correct this 
defect in the continuation of their work They 
are to be congratulated heartily upon the 
manner in which they have so far carried out their 
\ery difficult task of evolving order out of the very 
confused synonymv found in other works upon 
this group of plants N E Brown 

A Study m Geo chemistry 
The Ennchment of Ore Deposits By W H 
Emmons (Bulletin 625 United States Geo- 
logical Survey Department of the Interior ) 
53 ^ (Washington Government Printing 
Office, 1917 ) 

U NDER the above modest guise the Umted 
States Geological Surve> has published a 
volume of the greatest value to the student of ore 
deposition, which may fairly claim to rank as oi>e 
of the most interesting of recent contributions to 
this very difficult branch of economic geology The 
author points out that two phases m the formabon 
of economically important ore deposits require inde- 
pendent investigation namely, the formabon of 
the primary ore deposits and the subsequent modi- 
ficabons which the more superficial portions m 
many cases undergo 

The present work is devoted exclusively to a 
comprehensive investigation of the second of these 
phases, the genesis of the primary gre deposits 
being considered indirectly only The author 
reviews successively the conditions that make for 
enrichment, such as amount of rainfall, surface 
contours, permcahihty of the rocks, the nature of 
the underground arcidabon of water, and m par- 
ticular the oxidatipn of sulphide deposits He lays 
I very great stress upon the last named, and 
j ascribes the solution of the various minerab 
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affected almost exclusively to the action of sul 
phunc acid produced by the oxidation of sulphur* 
etted ores This thesis is developed in detail 
in a series of chapters devoted to the chemistry of 
enrichment, in which the conditions of solution and 
precipitation, so far as the more important metals 
are concerned are worked out in full detail This 
section IS an admirable contribution to geo 
chemistry, and wiU well repay careful study It 
IS perhaps possible that the author pins his faith 
somewhat too exclusively to the action of sulphuric 
acid and somewhat underrates the possible effect 
of other solvents In part this may be due to the 
fact that he has confined his studies to the North 
American continent and to the chemical changes 
that characterise the temperate zones thus it is 
significant that the word lateritisation is not 
even once mentioned and that this phenomenon 
which has placed an important part in the 
secondary modification of certain ore deposits in 
tropic'll and sub tropical regions, is here quite dis 
rd^arded 

Each of the more important metals is then con 
tidered in detail the principal ores of each their 
solubilities and mode of occurrence are discussed 
and the influence of enrichment is illustrated by 
descriptions of a number of representative deposits 
of each metal finally the non metallic or gangue 
minerals are treated in the same way It will be 
obvious even from this brief sketch, that the 
author has done his work with great thoroughness 
and It IS easy to foresee that this volume will 
remain for a long time the standard text book (for 
such It really is) on the subject 

It need scarcely be said that there are a number 
of highlv contentious points upon which it would 
be hopeless to expect any general agreement 
amongst geologists Perhaps the phrase to which 
most will take exception is a statement on p 
‘ Many of the nch deposits of gold are primary 
It IS not too much to say that the exact opposite of 
this will be more in accord with the experience of 
most students of the subject and that the state 
ment None of the rich deposits of gold are 
primary would meet with far more general 
acceptance A gold deposit that has not under 
gone secondary enrichment is quite exceptional 
and many examples where such enrichment has 
assumed a scale of great importance are familiar 
to all economic geologists e g the Witwatersrand 
and in Western Australia 

Far more difflcult and more debatable is the 
questioa whether the author has drawn nghtly the 
line of demarcation between the phenomena that 
ought and those that ought not to be included m 
the list of secondary enrichment There are 
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numerous cases where m'ltenal too poor to be* 
economically workable (which the author follow- 
ing Ransome, designates as protore ) has- 
been enriched until it is worth working and thus- 
becomes a true ore Tew will object to the in- 
clusion amongst cases of secondary enrichment of 
those protores that have been converted into ores 
by the addition of valuable mineral matter as, for 
example, the monzonite copper ores of Bingham, 
Utah, Ely Nevada, etc , it is, however, far more 
doubtful whether the term can fairly be apphed to< 
deposits which have been enriched by the leaching 
out or dissolving away of gangue material 
Thus the importint deposits of brown htema- 
tite of Santander Spam have been derived 
from ferriferous dobmite, containing only some 
3 per cent of iron, by the soluUon of the carbon 
ates of lime and magnesia It would probably be 
more correct to designate these as primary de- 
posits than to look upon them as enriched 
protore Many writers classify them a*. 

residual depiosits Obviously if Mr 
Emmons earned his method to its logical con- 
clusion he would include also clastic deposits 
seeing that these are the result of the concentra- 
tion or mechanical enrichment of mmeral deposits 
that will in many cases have been protores 
It is interesting to note that the author ha»- 
confined his attention to secondary enrichment 
and makes no specific reference to secondary im- 
poverishment <18 such necessarily he discusses the 
phenomenon as antecedent to enrichment but 
there are certain cases in which the subject de- 
serves attention for its own sake 
Perhaps reference to such controversnl points 
IS the 'iboie wdl serve better than anything else 
to bring out the difficulties of the subject that Mr 
Emmons has so ably dealt with m this volume 
and both he and the United States Geological 
Suriey are to be congratulated upon this impor 
tant contribution to the study of the phenomena 
of ore deposition H Louis 


Our Bookshelf 

The Elements of TheoretteaX and DetenpUve 
Astronomy By C J White Eighth edition, 
revised by P P Blackburn Pp xi-fsoq+ix 
plates (New York John Wiiey and ^ns 
Inc , London Chapman and Hall, Ltd , 1920 ) 
17s 6d net 

This book is something of a curiosity, if only 
because it has reached an eighth edition The 
first edition was published in 1869 for the benefit 
of the students of the U S Naval Academy It 
was an elementary primer giving the simple geo 
metrical facts of astronomy So far as cau be 
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judgtd from its latest successor, the work was 
done neither better nor worse than usual That 
the original author’s effort has proved more en 
during than Bismarck s may be accounted for by 
its pnvileged sale in a particular institution 
Had the book been confined to the permanent 
geometrical elements, and after the intr^uction of 
more modern numerical data and the excision of all 
archaic matter offered for sale at one third of the 
price, It might have been worthy of attention 
^e new editor claims to have endeavored to 
bring It up to date The following quotation 
giving the latest information on radial \clocities 
will afford a measure of the reviser s success — 
Mr Huggins using a spectroscope of large 
dispersive power, and carefully comparing the 
spectrum of Sinus with that of hydrogen found 
that the line F in the spectrum of Sinus uas dis 
placed by about i/a50th of an inch 
This from America in 1920' To a \ery fair 
account of the disappearance of Ssturn s rings is 
appended the remark The last disappeirmcc 
took place in 1907 the next will take pHcc 1 
1922 Perhaps on the whole it is well thit tl t 
price of the volume should be prohibitive 

Radioaktnitat und dte neueste Entwicklung der 
Lehre von den chemtschen Elementen B> 
Prof K hajans Dritte Auflage (Sammlung 
Vieweg lagesfragen aus den Gebirten der 
Naturwissenschaften und der Technik Heft 45 ) 
Pp V111-1-134 (Braunschweig Friedr Vicweg 
und Sohn, 1921 ) 6 50 marks 
In this book Prof 1 ajans gives a simple and 
clear account of th# advances in chemical theory 
which have resulted from the study of radio acti\ 
itv A brief description of the radio active bodies 
and their transformations is followed by an account 
of their chemical properties leading to their classi 
fication in the periodic system, and the rccognitio 1 
of the existence of elements which, though dif 
fenng in atomic weight are identical in chemical 
"behaMOur Ihc luthor shows how Moselcc 
arrived at a number which is a more fundamental 
■characteristic of an element than its atomic wei{,ht 
and developing the Rutherford theory of atomic 
structure identifies the Moselcv number w th the 
value of the charge on the nude us of the atom 
He IS then able to give an explanation of the 
nature of isotopes and of the periodic classihci 
tion A description of Aston s mass spectrogi iph 
for the investigation of the isotopes of ordinary 
-elements is given in an appendix 

The book is on the whole well written and 
the matter has been carefully limited to the 
essential facts and their explanation on the nuclear 
theory Full references are given to the original 
papers 

RelaUmtaistheone und Erkenntmi Apnort By 
H Reichenbach Pp v-fiio (Berhn Julius 
Springer, 1920 ) 14 marks 
The author states that the theory of relativity 
contradicts the critical philosophy of Kant, 
m reference both to the concept of time and to the 
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relation of physical fact to Euclidean geometry 
There are only two possibilities, he savs either 
the relativity theory is false, or the philosophy of 
Kant needs amending at the points at which it is 
in contradiction with Einstein The first possi* 
bihty seems ruled out after the brilliant success of 
the relativity theory, both in its double confirms 
tion in experience and in its theoretical contribu- 
tion to physical thought Accordingly, the author 
sets out to analyse the exact point at which it 
IS at variance with critical philosophy, and 
hnally chims to carry through such a m^ification 
of the concept a prion that the conflict is re 
solved His conclusion is We can no longer 
maintain that the idea of a prion is independent 
of all experience but we must hold that a prion 
principles alone constitute the world of experi 
ence This book will rcpa> reading by those who 
are specially interested in the philosophical aspects 
of the relativity theory 

Les Etotles Stmples By Dr F Henroteau 
(Cncyclopddie Scientihque Biblioth^ue 
d \stronoinie et de Physique Cdleste ) Pp 
\i + 244 (Pins Octave Doin ig^i ) 10 francs 
As a guide and index to the great advance in 
knowledge of the stellar system that has 
taken place in the last thirty years, this volume 
will be found extremely useful Commencing with 
constellations and star catalogues, the author pro- 
ceeds to spectral types and schemes of evolution, 
notably the giant and dwarf hypothesis that 
holds the field at present 
The chapter on photometry contains a full descrip 
tion of the photo elcctnc cell with instructions for 
Its manufacture Colour indices are defined, and 
systems of colorimetry, both visual and photo 
graphic are explained 

Ihe great increase m the accuracy of stellar 
pirallax determination due to the photographic 
method, with various refinements suggested by 
experience, is described in sufficient detail, in 
direct methods — the spectroscopic of Adams the 
moving cluster method of Boss and others md the 
hypothetical mass method applicable to binaries 
ire then explained The remaining chapters 
dcil with proper motions ridnl vclo itiis nnd 
stellar distribution 

The book is wo iderfiillv complete consider ng 
Its small size Each chapter is followed b^ a use- 
ful bibliogiaphy wHich will emblc students 
interested in spe il brioches of the subject to 
carry their rcseirches further 

A C D Crommelin 

P yche s Tamp 1 Revaluation of Ps^choJogual 
Principles os Foundation of All Thought By 
Robert Briffault Pp 240 (London George 
Allen and Unwin Ltd New York The Mac 
miUan Co , 1931 ) 12s 6 d net 
There is no doubt excellent matter in this book ^ 
but the author’s method and dogmatic manner are 
bkely to be very irritating to the inquiring student 
As the title indicates, the appeal is rhetorical 
rather than scientific or logical 
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Letters to the Editor. 

\Th0 Editor does not hold htmself retponstbU fo* 
opinions expressed hy his correspondents Netther 
can he undertake to return or to correspond imth 
the unters of rejected manuscripts intended for 
this or any other part of Natukb So notice Is 
taken of anonymous communtcaitons ] 

Nthofflme OrpHlsiiM In thn Potm of nonram and 

DIaoaM in bom 

The observation* of Dr Renn e and hia co-worker 
have established ah ashociation between Ararine in 
fe^uon atid Isle of Wight disease in bees There stiU 
remains however the question of the part played bv 
bacillary infection in this and other diseases whith 
affect bMs In this communication I desire to direct 
attention to two aspects only of this complex problem 
(i) In the course of an inquiry durmg the last three 
years into an raidemic having many oi the features 
of the soKalled Isle of Wl^t disease which has 
caused the loss of a number of my own hives and 
other stocks in the Midland area an aerobic short 
spqle bearing and gram negat ve bacillus resembling 
B pesUf apis as described by Dr Malden m 
the Journal of Agriculture vol xv No ii 
Februai^ 1909 was obtained m large numbers from 
* the faeces of affected bees from all the diseased stocks 
and was readil) grown sometimes in pure culture in 
broth or on ag-ir or serum 'igar 
In totq I also found that the <ame organism could 
be cultured from the sealed cells of the honey 
combs from infected hives A number of cells were 
opened by removing the cap with a sterilised instru 
ment and platmum loops of honey taken from these 
sealed cell* were idded to broth or smeared on an 
agar or serum agar slope and incubated at 37® C for 
30 hours Numerous colonies of the spore bearing 
gram negative bacillus were obtained from many of 
the cells The organism seems to exist in the honey in 
the spore form only no bacillary forms being detected 
before culture and no cloudiness or discoloration of 
the honey beuig produced In two cases It grew 
readily when obtained from infected honey cells which 
had remained sealed for more than twelve months 
The colonies grown from honev reseml le those ob 
tamed by culture from the faeces of affected bees 
They are smooth and white when small but soon 
show a corrugated brain like surface and may be 
come slightly vellow or pinkish at a later stage 
The fact that as Dr Malden showed the same 
organism can be obtained from the intestinal contents 
of apparently healthy bees is important and I have 
also grown it from sealed honey cells from apparently 
healthy hives Under these cond tions the colonies are 
generally much few er in number 
Thif fact IS of interest as bearing on the question 
of bacillary infection in bees and also on the problem 
of the inhib tory effect of honey as n culture medium 
^on the growth of organisms and their persistence in 
the apore form 

The ssme orgamam has also been cultured on the 
same media from the compressed pollen removed 
from the th ghs of the honey bee and from several 
spedes of humble bee and also in one case from 
honey taken from the nest of Bambus lapidanus 
(a) The second point has reference to the lifeshistory 
*of the onnnism outside the body of the bee and the 
honey osil 

In tgt^ I commenced to investigate pollen from 
vapoua kinds of flowera frequenteo and avoided 
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beea, and m the caae of frequented fiowera both 
befora and after the opening of the flower 

It it impoenbte here to describe in detail the large 
number of experiments carried out on different k nds 
of flowers l^ieeking generally the spore-beonng 
gram n^ative baciUiis described above together wiui 
other bacillary and in oomc caaee coccal, tormti were 
fraqucntly grown from the pollen of flowers frequented 
by the honey bee» various species of wild beie and 
some other maecta while colonies wue absent or were 
sparsely grown from unopened flowers and from 
flowers such as the edible and sweet pea and others 
which are not visited by bees to the same extent 
Pollen from the pule and other wind fertihsed trees 
gave very few colonies From the pollen at the 
bottom of the spathe of an arum (Arum maculatum) 
in which numerous flies were impnsoned a smalt 
coccus grew freely in odd t on to the bacillus form 

There can be no doubt that the anthers and pistils 
of flowers visited by beet and other insect* provide 
the chief sites of implantation and dispersal grounds 
for organisms which pass a portion of their life 
history in the alimentary canal of bees and in stored 
honey 

Further investigation is necessary to decide what 
effect if any exposure to atmospheric conditions and 
to pollen and to plant secretions exercise on the 
growth of these organ sms 

It seems probable that many kinds of flowers 
especially open flowers frequented by bees and other 
insects harbour enormous numbers of organisms 
some of which at any rate are pathomn c to bees 
under certain conditions and that s further studv 
of the bacterial flex'a of flowers would shed light on 
the diseases of bees and other msrets and possibly on 
some diseases which affect animals and even man 
C J Bond 

The MatMra of tiM EtoMrlMl OandMtivfty *f Qtaas 

In the course of some work on the electrical con- 
ductivity of some dielectrics which was recently 
desenbra before the Royal Dubhn Society and forms 
the subject of a forthcoming paper in tha Philo 
sophical Magaame tha question arose aa to tha 
pomible electrolyttc nature of the current in the case 
of materials such as glass The following srniple 
experiment which is 1 thmk new seems worthy of 
recorl as affording evidence against this view 

A thin glass bulb about i8 cm in diameter was 
blown at the end of a piece of tubing the whole 
being then filled with a dilute neutral solution of 
calcium chloride contauiing a little phanolphthalein 
fhe bulb was immersed in a small beaker of tap 
water placed on an msulatmg stand Electrodes were 
placed m the upper part of the tube and in the beaker 
one being connected to a source maintained at about 
-8000 volts with the aid of rectifying valves and the 
other to earth through a sensitive galvanometer 
Thus a known current could be passed through the 
glass wall of the bulb in either direction Currents 
Making along the extenor surface of the glass tube 
were prevented from passmg through the galvano 
meter by an earthed strip of tinfoil gummra round 
the tube as a guard ring 

The bulb aim tube were filled the day before the 
test was made and m the interval a slight pink 
colour had developed indicating the aolution of a 
little alkali from the glass The central elaetrode was 
first used as anode so that the glass of die bulb 
acted as cathode to tha solutton If the bulb con 
ducts hke a metal we should expect a red colour to 
develop on its surface owing to rfectrolyaia of the 
solution If however, die current throu^ the glaae 
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U purely electrolytic \ve ihould expect the alkalinit\ 
to he neutralleed by the acid radicle lone driven into 
•oluHon from the glaM The initial current was 
8 f inicro>amperes rising at the end of fifteen minutes 
to 13 micro amperes By this time the solution in 
contact with the thinner parts of the bulb was a deep 
pink The current was then reversed the Initial 
value being now i6 microamperes After six minutes 
the solution In contact with the glass was very nearly 
if not quite colourless If the current in the glass 
were electrolytic there can be little doubt that sodium 
urns would have been driven into solution thus main 
tainlng the pink colour fhe large changes in the 
conduction current with time and reversal of direc 
tion are prdiably attributable to alteration and 
polarisation effects in the glas. The thin part*, 
of the bulb carrying most of the current ixmbabli 
represented in area of onlv 2 or 3 sq cm so thit 
the current density was comparatively large and the 
potential gradient probably between i and 2 megi 
vdts per cm The evidence of the colour changes 
which were repeated several times is strongly in 
favour of the view that under such gradients and at 
air temperature the conduction current is largely if 
not entirely of a non-electrolytic nature 

Hosaik H Pooiv 
R0V1I Dublin Sicieti June ao 


Tba DMptaMaHMiit of Spaetral Lkita by a Qrtvita* 
ttonal PiM 

According to the theory of relativity the paths of 
moving particles or light pulses sre geodesics in a 
four dimensional Rteminn spice defined by the metnc 

The resulting abstract kinematics is brought into re 
lationship with the facts of experience by the identlfi 
cation of the Gaussian co ordinates x with the ob> 
server's space time co-ordinates in a Newtonian 
Euclidean system Since the spaces are Euclidean 
and since the velontv of light is the same for each 
observer it follows that the systems of two different 
observers are similar but not necessarily on the same 
scale 

Consider the field of a single gravitating centre 
The metnc is given by 

- y-irf/S - + sin* + yrf/* 

Taking the unit of At as the fundamental unit and 
measimng radial and transverse lengths md times at 
two different points of the Riemann space we see that 
throughout the spice the local scale is constant for 
transverse lengths vanes as yl for radial lengths 
and IS Y ~1 for times Since the separated space-tune 
nrstems of different observers are to be similar it is 
dear that their scales cinnot be obtained by carrying 
over the scales of the Ricmann space at the observers’ 
world-points Assume thit the observer’s time scale 
bears to the time-scile at his world point in the 
Riemann space the ratjp i /(O The scales of the 
Ludidean swtems of two different observers then 
vary inversel\ as yt/(r) 

This virntion of srilc has no effect on the mercury 
problem or on the deflection of a beam but it Is of 
fundamental importance in the third crucial pheno 
menon the displacement of the spectral hnes 

The USU1I irgument shows thit 

where d/», dSf, are measured in the units of the 
Riemann space If we transfer to the Euclidean 
spaces of local observers the equation becomes 
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Eddingtons argument on p 129 of Space lime, 
and Gravitauon shows that the tune-period at 
measured tn the ututt of any ont oitervtt is trans 
mitted bv the radiation Hence du can be compared 
with dtn by observation Ihe measurement of the 
displacement of the spectral bnes determines the 
function / 

No displacement is to be expected if /-7~t In 
this case, if dt is a tune mterval in the Riemann 
space yidt IS the corresponduig observer’s interval 
and yidt or ds tt propagated by the radiation as sug- 
gested In my letter of Mirch 10 1! J Prikstlkv 

University of Queensland Brisbine May 11 


Tha Maasuramant of Single and Suooossiva Sbart 
Tima-lntarvali 

Thk following modification of the well known 
method of determining small time intervals by the die 
charge of an electiical condensicr does not appear to 
be generally U8«l judging from Mime inquiries I have 
ha<r Though the modification possibly his bet n pub 
Itshed somewhere — ihe man who can claim origin ility 
in these days is fortunate — this letter may be a lu Ip to 
some other workers 

Ihe well known method to which I reftr consists m 
so arranging the circuit with a condenser and b iltistic 
alvanometer that the former is charged nr discharged 
unng the interval The potentiil of tht condenser 
IS measured before and as so in after the intcrv il as 
possible bv the galvanometei md thi duration of the 
interval is proportional to the difference of the 
lo^nthms ot these quantities 
The modification I first used during iqis in connei 
tion with the measurement of the velocity of detona 
tion of explosives consists m ctnnecting one ssde of 
the condenser to the string of a Laby string electro 
meter The displacement of the stnng is proportional 
to the potential of the condenser so that dunng ao 
experiment the string falls from one position to 
another and the logarithm of the ratio of these dis- 
pheements from the rero position is propiriional to 
the tune The accuracy of the method cm be in- 
creased by using a moving plate and photograj^ing the 
stnng s position , it cm be incrcised up to thi limit 
impoeed by the accuracy within which the condenser 
capicitv and discharging resistance are known b\ 
measuring the displacements on the plate with a 
microscope 

The advantages of this method as compired with 
the billistic method ire fol the procedure md or 
cult are much simplified (h) smili leakage is of no 
importance or embarrassment (c) the whole process 
being self recording the result is available for 
measurement at any time md further the inertia 
of the string or its natural ptriod of vibration does not 
ilTfct the result 

Its disadvantagi in common with the ballistio 
method is the disturbing influence of the indue tince 
of the circuit upon the rate < f flow It may be possible 
in some ipplications to cilculate this, or to allow for it 
bv calibrition 

If 1 bicycle bill suspended by a long thin wire be 
allowed to impinge agiinst and rebound from the 
vertical f ice of an anvil until it comes to rest the 
resulting rtcord with its gradually diminishing steps 
corresponding to the several durations of contact 
iffords a pretty example of the application of this 
method to the meaturement of rapidly successive 
short time intervals At an Pollard 

The Imperial College of Science and 
Technology South Kensington, 

S W 7 June 14 
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oyster 
This n 


tiM Nativo OyMr (0 •*■•) 

It U wdl known that suuchange m the nativa 
‘ r {O Mbibs) occurs at soma period of its life 
mollusc apparently always begms life as a male 
and may change into a female at the age of one or 
two years httla u however known about 

the cnan^ of sax afterwards In followuig up the 
indkations given from a general study of breeding 
J H ^ton Sea temperature Breeding and 
Distribution m Marine Anunals Journal of the 
Marine Biological Association vol xii July 1930 pp 
339-66) It seemed certain that an oyster ought to con 
tinue breedmg in the same season even after becmning 
wbite-sick 1 < after extrusion of ova mto the mantle 
cavity Thus if a breedmg caster were marked and 
examined afterwards it should be possible to find 
out somethmg about a possible annual change of sex 
Accordmgly on July 30 two white sick oysters 

were isolated in a tank at Plymouth and one of them 
was cut open and exammed on August 36 1930 At the 
latter date the one exammed was found to have its 
gonad full of wholly npe sperm morulae which dis 
mtegrated into separate active and apparently npe 
sperm as soon as they were placed m seawater 
Thus a female functioning oyster had changed into a 
male functionmg oyster withm less than a month 
An indication of this change had already been given 
on July 39 when the gonad of a white sick oyster — 
examined at the moment when it contained embryos 
in the mantle cavity— shosred developmg spern 
monilse and some actively tailed sperm morulse 
The occurrence of developmg sperm morube m 
microscopic sections of white siw or black sick 
oysters has mdeed been already observed by P P C 
tfoek m a practically unknown and very valuable 
piece of work on the oyster ( Rapport over de 
Oorxaken van den achteruitgang m hoedanigheid 
van de Zeeuwsche oester p 175 Uitge^en 
Door Het Ministerie van Waterstaat Handel en 
Niiyerheid s Gravenhage) 

This year the observations on white sick oysters 
have been repeated and all the oysters exammed have 
shown either some sperm morulaB with active tails 
which dismtegrate mto separate sperm m sea water 
or developmg sperm moruue It is seen therefore 
that even at the time an oyster is carrying its own 
emtnyos it is changing into a male functionmg form 
which will apparently function as a male wlthm a 
very short tune 

An endeavour is being made th s immmer to carry 
out on a larger scsle the isolation in the sea of 

r ers of known sex at a particular moment with 
view of determining the sex at a later date It 
IS hoped m this way to mvestigate also the possible 
change of an oyster which is male functioning at the 
tx^mning of the breeding season mto a female 
functionmg form at a later period m the same season 
J H Orton 

Mar ne B olog cil I aboratory Plymouth 
June 18 


1 HAVE read Dr Erskme Murray s letter in Nature 
of June 16 p 490 with very great Interest but I 
thlpk there are two difficulties in the explanation that 
he has there advanced — 

(t) It Is hard to see how or why an aeroplane 
shou'd emit a senes of paus of double sound im 
pulses and (3) even if they were emitted the ear 
would find it doBcult to observe any change m pitch 
as tte distance from the ground was vend for it is 

^I^Tto sllitr i|Me nun Irapt fm tnalna on h • yrnr d od ■ th* ond 
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found by experiment that pairs of sound unpulses 
cause a sensation of pitdi which is sufficient for the 
i d en hfica ti on o{ a note as behig h4{h or k>w but u 
too indsftmte for tbs appreciation of small differences 
of wavs length 

1 should like to suggest mstead that the pheno- 
mena observed by Dr Enkme Murray are due to the 
presence of a senes of stationary sound waves of 
various wave lengths lying parallel to the ground 
analogous to the stationary waves of light employed 
m Lippmann s colour photography These stationary 
soundwaves would be produced by reflection at the 
surface of the ground the nodes occurring at a dis- 
tance from the ground mversely proportional to the 
pitch 

This suggestion fits m with the <d>served facts 
(1) that the note heard varies mversely as the height 
of the observer s ear from the ground (a) that the 
effects are best observed when the aeroplane is nearly 
overhead (3) that the note heard at a given height 
varies with the angle of elevation of the aeroplane 
and (4) that the surface of the ground must be 
smooth 

As to the source of these senes of notes of different 
wave length it would seem that the turbulent air 
behmd wings framework and propeller must be 
responsible and the fact that wmd passmg through 
a tree cm create similar phenomena would seem to 
confirm th s view With regard to the physiological 
aspect It has long been known that double sound 
impulses do give 1 crude sensation of pitch and both 
theones of hear ng have offered suggestions to account 
for It H Hartridoe 

King s College Cambridge 


Durinc the war and since I have often not ced 
how the apparent pitch of Tcroplane noise changes 
suddenly as an aeroplane travels over the street in 
which one is standing I had put this down to 
reflection but not on the lines followed by Dr 
Erskme Murray in his letter m Nature of Jime 16 
p A90 As the problem is of practical importance to 
such bod es as the War Office and Admiralty m for 
example recognis ng aircraft at night or m fogs it 
seems worthy of discussion 
If the sound from an aeroplane were a pure tone 
no amount of reflection could give the sensation of 
the octave for two harmonics of equal period combine 
mto an harmonic of the sxme period If the sound is 
inpure md has overtoies combination of direct and 
reflected waves could hive the effect only of altering 
the quality by suppress ng some components and re 
mforcmg others I s iggest that Dr Murray heard 
the upper tones because of interference between the 
direct and reflected waves of the lower That the 
noise fron an leroplane thmgh often of musical 
quality is not a pure tone is ci^ Exhaust noise 
11 spite of the approximately harmonic motion of the 
p stons and valves is not a pure tone Complications 
arise fron the explosive emission of the gases 
Moreover m addition to the dom nant exhaust noise 
there ire secondary noises from propeller fuselage 
etc H S Rowell 

Director of Research The Research Asso- 
nation of Bntish Motor Manufacturers 
15 Bolton Road Chiswick W 4 June ao 


The acoustical phenomenon described by Dr 
Erskme Murray in Nature of June 16 p 490 is 
fully discussed by P A Schuke In a paper srhtch 
appeared in the AnnaUn dor Phyrih in 1916 (vol xlix 
p 683) References to earlier srotk on aie subject are 
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given in thu paper and it appears that the effect 
was observed and deacnbed by Savart as early as 
W B Morton 

Queen s University Belfast June ai 


An A^abraieal Identity 

Thi values of the coefficients of Y and Z are given 
in Prof Mathew s Theory ol Numbers p atff 
for the primes 3 to 31 I have calculated the values 
for the prunes 37 to 61 by the method given by Prof 
Mathews on p a 16 of his bo(* My result in the 
nse of p=37 a^s with that given in Natore of 
June 9 p 456 The other results are as follows the 
coefficients bemg given to the middle term inclusive 
when that exuts and m the othe- case to the first of 
the pair of terms at the middle — 

/ 41 A 3 1 II 16 14 39 jO 31 36 34 10 

^ 1134146446 

/- 4 J 1 3 I 10 6 ir 30 4 37 IS 7 17 

/ I 033 341 331 

P 47 1 3 1 -II 17-9 6 39 37 30 

7 I I 13 4 3 • ♦ 

3 t6 II 


Artafasts and thair Qaaiagisid Aga. 

In Nature of June 9 P 438 Mr J Reid Mdr 
describes some flint implements found embedded m 
the turface of the ferruginous pan at the base of 
the cliff near Sheringham md he bases certain con- 
clusions upon this find hiom his description of the 
occurrence of the flints it seems clear that in this 
case they may not be of the <iame ige as the ‘ pani” 
in the uppci surface of which they were found 
embedded A little while igo on the beach at Flam 
borough a small deposit of fei rug nous conglomerate 
was found in which there was embedded a ^ical 
Neolithic scraper ’ as well a!> several pebbles and 
t^ conglomerate proved to be formed upon a horaa- 
shoe But no one here assumed that the horse 
shoe was Neolithic in date or that the scraper was 
made during the past fifty years More recently on 
an excursion to South Fembv on the Humber shorn 
fitmly embedded in a ferruginous pan immediately 
at the base of a cliff of Boulkr Clat was a trouser 
button It had to be extracted w th a hammer But 
no Yorkshire geologist is likelv to srite to Nature 
to try to prove that pre Glacial man in the Humber 
district wore trousers T Shpiopard 

The Municipal Museum Hull June 37 


/> SJ V 3 
I 

/ 59 ' 3 

7 

/-61 3 3 
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14 6 8 
0 3 3 


*4 87 

O 3 3 
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35 *3 13 33 

18 3J 39 14 18 -->9 
4 3 I 4 4 I 


16 7 33 30 63 ,3 73 

o 1-3 6 3 9 6 

54 89 63 88 89 95 81 

lO 7 13-10 II ti 13 


The first case where I egendre s rule fails is 
P = 4 J „ H C POCKMNOTON 

5 Well Close Place Leeds June 12 


Iron Ourroney-Bar« 

In Naiirp of May 19 p 372 reference is made to 
iron currency bars and earlj British water-clocks ” 
1 he discovery of the true nature of the currency bars 
IS not as 18 implied a recent one but was m^e in 
1905 by Mr Reginald Smith (see his paper Pro 
c edings i f the Socieli of \nt quanes vol xx pp 
1-0-94) SiwiKrly the carl> British water-clocks ’ 
were first authoritatively dealt with by Mr Smith ui 
1907 fsee his paper ibif vol xxi pp 319 sqq ) 

I understand that Dr Newton Friend made tnu 
quite clear in the paper referred to and gave his 
references 

It may be of interest to add that a hoard of cur 
rt ic\ bars has recentlv been fou id ne ir Winchester 
and that the site is now being excavated by a band 
of volunteers under the direction of Mr R W 
Hoolcv hon curator of the Winchester Museum 
llie currenev bars were exhibited it a recent meeting 
if the Soc ciy of Antiquaries 

June 30 O G S Crawford 


Thf result for ^=37 given in Nature of June 9 
p 456 was found to conform to I egendre a rule 
smee this rule fails in the case of p= 6 t it is interest 
mg as noted by Prof Mathews to know if this is 
the lowest prime for which the rule fails 
1 have worked out the case for ^^41 and find the 
expression of the xoth degree m x for Y to have the 
fotlowmg coefficients — 

3+1 + 11 + 16+14-13-11 19 5 7+30 7-5 

19 It 12+14+16+11 + 1-13 

And sbee X is of the 40th degree in x each co 
eflkient bemg +i I find (Y‘-4^/4i of the 38th 
degree m x with the following coefficients — 

1+3+5+8+13 + 3-13 38-30 i4 + i5+i8fi9 
-34 33-36+9+38+73 + 38+9 36 33 34 + 19 
+ 18+15-14 30 38-13 + 3 + 13 + 8 + 5 + 3+1 

Puttmg xmj the sum of these coefficients equals -4 
hence (Y‘-qX)/4i cannot be a Muare so that the 
nib fails 41 being the lowest prime for failure 

J Cm LSN S J 

Stonyhurst College June 17 
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History of the Ghurn 

In No 33 of the Agricultural Ledger issued by 
the Government of India and published in July 1895, 
there u a pricts of official correspondence on the 
Indian chum wh ch begins In a letter addressed 
to the Government of India Herr B Martlny of 
Berlin asked for information regarding the Indian 
Churn He there announces that he is engaged 
writing a history of the Churn and is desirous of ob- 
taining certain particulars regarding ‘ the old Indian 
Chum ’ of which he furnished a drawing ’ Has this 
History of the Churn ” been published in book form 
or m the journal or transactions of any society? 
May I ask readers of Nature if they can afford anv 
information on the subject? If Herr Martiny 
addressed similar communications about native or 
annent forms of chums to European American and 
Far Eastern Governments and had his Inquiry *s 
fully replied to as it was by the Government M IndiR 
there must be Jngeon-holed somewhere a mass of in 
teresting data R Hpdgfr Waixate 

June 17 
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Cosmogooj and Stellar Broluhon^ 
By J H J>ANS, Sec R S 


II 

The Evolutton of Stellar and Planetary Systems 
I N the last lecture we followed up, so far as is 
^ permitted by modern tbeoreti^ and obser- 
vatHMoal research, the tram of ideas on which 
Laplace had based his nebular hypothesis 
Theoretically we found that a shrinking mass of 
rotating gas ought m tune to assume a lenUcular 
shapei after which further shnnkage would result 
m the ejection of matter from the sharp edge of 
the lens It is suggested that the spiral nebulse 
form instances of this process, the spiral arms 
being the ejected matter and the central nucleus 
the remnant of the original rotating mass of gas 
The spiral arms are ^served to break up into 
condensatioas, a process of which a theoretical 
explanatum can readily be given But on insert- 
ing approximate numerical values it is found that 
each condensation must have a mass comparable 
with that of a star In the spiral nebulae we are 
watching, not the birth of planets, which Laplace 
attempted to explain by his nebular hypothesis, 
but tte birth of the stars themselves The pro 
oess is, m its main outlines, identical with that 
imagined by Laplace, but is on a more stupendous 
scale 

The separate stars when set free from the parent 
nebula are themselves shrinking and rotating 
masses of gas , they may be thought of as small 
scale oKidels of the nebula which gave them buth 
We naturally inquire whether the process of evolu- 
tion of these small scale models will be the same 
as m the parent nebulse The answer is provided 
by a mere inspection of the physical dimensions 
of the formulae which govern the dynamical pro- 
cesses of evolution It is found that, as regards 
the central mass of lenticular shape, the small- 
scale model operates precisely hke the bigger 
mass Any rotating mass of gas, provided only 
that It IS sufficiently great to hold together under 
Its own gravitation, will in due course assume the 
lenticular shape and discharge matter from its 
equator But as regards the ejected matter, the 
small scale model does not work in the same way 
as the bigger mass If the matter ejected from a 
big mass forms a million condensations the matter 
yielded from a small mass of one-miUionth part 
of the sixe will not form a million tiny condensa- 
tions — ^it will form only one condensation, and will, 
moreover, form this one only if other {Aysical con 
ditions are favourable In actual fact, when regard 
IS had to numerical values, it is found that other 
physical conditions are not favourable The 
mattfer will be ejected at so slow a rate that each 
small parcel of gas will simply dissipate into space 
wiAout any gravitational cohesion at all ^roe 
molecules nnU probably escape altogether from 
the gravitationhl field of the central star, while 

1 l,wtarwdf<iMndttKiniiC«ll«S*oiiMaTi7Uid>4 CbntnMdftwn 
P 5<» 
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the remainder will form merely a scattered atmo- 
sphere surrounding the star For this reason, m 
addition to others, the conception of Laplace does 
not appear to be capable of providing an explana- 
tion oi the genesis of planetary systems 

So far we have studied the way in which a mass 
of gas would break up under increasing rotation 
As a matter of theoretical research it is found that 
a mass of homogeneous incompressible substance, 
such as water, would break up in an entirely differ- 
ent fashion It is further found that there arq only 
these two distmctive ways in which a break up 
can occur, so that if a mass the rotation of which 
IS continually incrtnsing does not break up in one 
way It must break up in the other As a star, from 
being a mass of gas of very low density, shrinks 
into a liquid or plastic mass of density perhaps 
comparable with that of iron, it passes through 
a critical point at which there is a sudden swing 
over from one type of break up to the other This 
critical point occurs when the density of the star 
has become such that the ordinary gas-laws are 
substantially departed from throughout the 
greater part of the star s interior This density 
IS, however, precisely that which marks the de- 
marcation between giant and dwarf stars Thus 
the general conclusion of abstract theory is that a 
giant star will break up under increasing rotation 
in the way we have already had under considera- 
tion, but that a dwarf star will break up in the 
same way as a homogeneous incompressible mass, 
such as a mass of water 

The discovery of the method of break-up in this 
second case forms one of the most difficult pro 
blems of applied mathematics In spite of the 
labours of many eminent mathematicians, among 
whom may be mentioned Maclaunn Jacobi, 
Kelvm, Poincar^, and G H Darwin, the problem 
IS still far from complete solution It is found 
that as the rotation of a homogeneous mass in- 
creases the boundary remams of exact spheroidal 
shape until an eccentricity of oSiay is reached, at 
which the axes are m the ratio of about la la 7 
With a further increase of rotation the boundary 
ceases to be a figure of revolution, it becomes 
ellipsoidal and retains an exact ellipsoidal shape 
until the axes are in a ratio of about 23 10 8 
Beyond this it is impossible for the mass to rotate 
in relative equilibrium at all, and dynamical 
motion of some kind must ensue At first a fur- 
row forms round the ellipsoid in a cross-section 
perpendicular to the longMt axis, but the cross- 
section in which the furrow appears does not 
divide the figure symmetncallv into equal halves 
The furrow deepens, and at this stage the problem 
eludes exact mathematical treatment It ajqiean 
highly probable, although it cannot be ngimuslj 
prov^, that the furt^ will continue to deqpea 
until It separates the figfure into two unequal 
masses On the assum^ion that this is smt 
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would actually happen we may conjecture that the 
proceM we have been deunbing is that of the fis 
Sion of a single star into a binary of the familiar 
tvpe, but the conjecture is beset by many diflfi 
culties To mention one only if we have truly 
described the history of a star before hssion, the 
star ought during a moderate part of its life to 
possess an ellipsoidal figure, and as this rotated 
the light received from the star ought to vary to 
an extent which just before fission might amount 
to o^ magnitude Yet I believe there are only 
three known stars whose variation of light is such 
as could possibly be accounted for by an ellipsoidal 
surface, and even in these cases the interpreta 
tion is doubtful On the other hand, very con 
siderable reassurance is provided by the researches 
of Russell on multiple stars After a star has 
broken into two parts by fission both parts will 
continue to shrink so that either or both may in 
turn again break up and a triple or quadruple 
system be formed Russell finds that in a multiple 
system which has been formed in this way the 
distance between the stirs formed by subsequent 
fissions cannot be more than a small fraction at 
most about one fifth of the distance between the 
pair generated by the original fission A mere 
glance at a catalogue of multiple stars will show 
that this condition is fulfilled b> the majority of 
observed systems On account of foreshortening 
the apparent separations will not always appear 
to conform to the rule but Russell has shown 
as the result of a careful statistical discussion th it 
the exceptions agree both in kind and in 
number with what might be t xpt ted trim 
foreshorle iing 

We have now traced out the life historv tf i 
rotating and shrinking mass from Ix^inning i< 
end from its start as a gaseous mass of very low 
density through its assumption of a lenticular 
shape and its first break up as spiral nebula 
through its subsequent condensation into separate 
stars to their final fissions into binary and multiple 
systems The picture has been distressingly in 
complete and it cannot be denied that the story 
IS beset bv manv difficulties and uncertainties 
The mathematical investigation is far from per 
feet gaps in theory have frequently been bridged 
by nothing more substantial than conjecture in 
many cases there has been room for grave doubt 
as to the identification of observed formations with 
those predicted by theory in one instance at least 
a formation predicted by theorv the ellipsoidal 
star IS practically unknown to the observing 
astronomer But after allowing for all imperfec 
bbns, we have a tolerably complete knowledge so 
far as the main outlines are concerned of the 
whole chain of configurations which will be 
assumed in turn by the rotating shrinking mas* 
of I aplace, and on this cham there does not appear 
to be any room for the solar system 

Apart from this there are ^weighty reasons 
for thinking that our systeni has not been 
formed as the result of a rotational break 
up The angular momentum of a system 
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rcmaina const int during a process of break 
ing up, and as was pointed out by Babmet in 
18C1, even if the whole angular momentum ot the 
solar system were now concentrated in the sun it 
would still have less than a quarter of the angular 
momentum requisite for breaking up at its present 
density I xcept in the improbable event of the 
solar system, since fission^ h iving been robbed by 
i passing star of by far the greater part of its 
angular momentum, its rotation can never have 
been sufiicient to cause a break up Clearly there 
IS a case for examining whether some other agency 
cannot produce a system such as ours 

The sun and moon, as we know raise tides on 
our earth the height of which forms only an map 
preciablc fraction of the earth s radius If our earth 
were replaced by a mass ot liquid or gas of low 
density the fraction would be gnatcr v trying in 
verscly is the density of the mass If thi sun and 
earth were placed much nearer to one another than 
now the t dcs would be increased in the ritio of 
the inverse cube of their distance apart \\ c can 
easily imagine conditions under which the heights 
of th« ticks would bt lompirable with the r dius 
of the e rth »id Wre the simple formulTB which 
the mathematic i in uses to t ilculate the heights of 
terrestrial tides become useless ITk generd 
investigation ot the succession of shapes which 
will be assumed by a gaseous or plastic mass as 
the tidal forces on it continually increase presents 
a diHicult but not altogether infract ibic problem 
for the mathematician 

It IS found that the tides w ill be of the general 
type with which wc are familiar on the cirth until 
a certain critical height of tide is reached This 
eritical hr ght is tomparible with half the radius 
of the mass beinj, greater or sm iller iccording 
as the mass is of more or less uniform density 
After this critical height has licen passed there 
IS no longer a configuration of equilibrium under 
the tidil forces Dynamical motion ensues and 
the generil nature of this mil i will consist m 
tie ejection of two arms or jets of matter one 
towards the attracting mass and one which may 
be smaller or may be absent altogether, in the 
exactly opposite direction If the tide generating 
lorces should be suddenly removed at this stage 
the jets would of course fall back into the mass 
from which they emerged and this would in time 
resume its spherical form But if the tid 1 forces 
persist the jets will continue to be thrown out 
and It can be shown that a continuous distnbu 
tion of density in these jets would be unstable 
just in the same w ly and for similar reaso is as 
in the case we previously discussed of the jets 
thrown out from a rotating mass of gas Con- 
densations would form in the jets and ultimatelv 
the jet would break up into separate detached 
masses 

According to the tidal hypothesis of the origin 
of the solar svstem the sun was at some past time 
subjected to intense tidal forces from a passing 
star the sequence of processes we have just 
deseyibed took place and the emitted jet broke 
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into fragmenu wbidi are our preieot ayatem of 
planeta trom the mathematical inveati^tioo on 
which thia hypothesia la baaed, it appears that the 
fragments would each be com^rable in mass with 
the origtoal sun if the matter of the sun had been 
of approximately uniform density, but would be 
very amaU by companaon if the sun had been 
gaseous with high central condensation fhe 
smallness of the masses of the planets in compan 
son with that of the sun must therefore be taken 
as indicating that the sun was m a gaseous state 
with high central condensation when the planets 
were born The jets of matter thrown out would 
also be gaseous but would rapidly cool in the pro 
cess of ejection ind might soon liquefy or even 
solidify It can be shown that the planets which 
would be form^ out of the middle portion of such 
a jet ought to be much more massive than those 
formed near the ends, and this may possibly pro 
vide an explanation of the comparatively great 
masses of Jupiter and Saturn We imagine that 
the planets at first described orbits under the 
combined gravit'itional action of the sun and the 
SBing star by which the cataclysm was caused 
t as this star receded they were left revolving as 
at present, around the sun During their earlier 
motion they may themselves have been broken 
up by the tidal action of one or both of the big 
masses present and such a process may explain 
the origin of the satellites of the planets 
Such in Its main outlines is the tidal theory of 
the genesis of the solar system So far as can be 
seen, a vast amount of further mathematical re 
search is needed before it can be either definitely 
accepted or finally condemned For mvself I find 


It more acceptable than the rotational theory, or 
any other hypothesis so far offered, of the origin 
of the solar system Tune does not permit of 
a discussion of its difficulties, but I may perhaps 
conclude by btatiug what seem to me to be lU 
main advantages over the rotational theory 

(I) It escapes the well known cntiasm of the 
rotational theory that the present angular momen- 
tum of the solar system is too smaU to be com- 
patible with a previous rotational break up, and 
I do not know of any similar quantitative criti- 
cism which can be brought against the tidal 
theory 

(II) 1 he solar system is arranged with reference 
to two planes — the invariable plane of the system 
which contains the orbits of the outer planets, and 
a second plane inclined at about 6'’ to the former 
plane which contains the sun s equator and the 
orbit of Mercury A system which had broken up 
by rotation alone ought to be arranged sym 
metrically about one plane — the original invariable 
plane of the system On the tidal theory the two 
planes of the solar system are readily exphmed as 
being the plane in which the tide raising star 
moved past the sun and the original plane of the 
sun s rotation 

(ill) Theoretical investigations suggest that there 
IS only one possible end for a rotating system 
namely a binary or multiple star of the type 
familiar to astronomers and it is quite certain our 
system is not of this type Similar investigations 
on tidal action suggest that the final end of a 
system broken up by a tidal cataclysm ought to 
show many of the features of our present solar 
system 


The Edinburgh Meeting of the Bntuh Atsocuitton 

Bv Prof I H Ashworth F R S 


Local Arkanobments 

T he British Vssociation meeting to be held 
during the week September 7-14 is the fifth 
meeting of the Association to be held in Ldin 
burgh the previous meetings having been in 
1834 1850 1871 and 1893 The last of these 
under the presidency of a distinguished son of 
Edinburgh — Sir Archibald Geikic — was a memor 
able and successful meeting and the citizens of 
Edinburgh are anxious to make the forthcoming 
meeting no less notable and successful 

As at the last Edinburgh meeting the reception 
room the headquarters of the Assoaation and 
the bureau of information will by permission of 
H M Office of Works be the Parliament Hall, 
in which the Scottish Pailiament met until the 
Treaty of Union in 1707 One of the courts 
adjacent to the hall will b« used for the meetings 
of counal and of other administrative committees 
and by permission of the Faculty of Advocates 
rooms in the advocates library which is adjacent 
to Parliament Hall hnve been provided for the 
use of the president and general officers and the 
advocates wnting room has been placed at the 
disposal of memters The nttention of members 
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IS directed to the rule prohibiting smoking in any 
part of the library and in Parliament Hall a 
smoking room is provided near the reception 
room The usual postal (including telegraphic) 
facilities will be provided in the post office at the 
entrance to the reception room 

The sectional meetings will be held m the 
lecture rooms of the University Six of the 
sections will meet in the Old College two in the 
idjacent departments of natural philosophy and 
engineering three sections and the conference of 
delegates in the University New Buildings (the 
medical school of the University) and the remain 
mg two in the department of agriculture and 
forestry which is withm four minutes walk of the 
University New Buildings and of the Old College 
In connection with several of the sectional meet 
ings laboratory accommodation will be available 
for apparatus and specimens which members may 
desire to exhibit to illustrate their communications 
to the sections 

Writing rooms will be provided in the Unt 
versitv and in the Unions The University bbrary 
in the Old Colley is to be open so that members 
mav consult books and the principal literary and 
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scientific journals. The Upper Library contains 
many objects of literary and scientific in- 
terest, including Charles Darwin’s class-cards 
for^ the lectures which he attended in the 
University in the years 1835-26, and will be avail- 
able as a withdrawing-room and additional writ- 
ing-room. At the Royal Society of Edinburgh, 
32 George Street, members may see the principal 
scientific journals and consult biMks in the library. 

The inaugural meeting and the evening dis- 
courses will take place in the Usher Hall, which 
is an ideal hall for the purpose and has excellent 
acoustic properties. The hall has spacious corri- 
dors, foyers, and cloak-rooms ; its interior is well 
proportioned, and as the grand circle and the 
gallery above it are constructed on the cantilever 
principle there are no pillars to obstruct the view 
of any member of the audience. In this hall also 
will be given three of the public lectures to 
citizens. Sir Oliver Lodge will give the opening 
lecture on "Speech through the Ether, or the 
Scientific Principles l^nderlying Wireless Tele- 
phony”; Prof. Dendy will lecture on “The 
Stream of Life ” ; and Prof. H. J. Flcure on 
"Countries as Personalities." A special lecture, 
arranged in collaboration with Section M (Agri- 
culture), for agriculturists will be given in the 
Natural History Theatre in the Old Osllege of the 
University on the afternoon of market day (Wed- 
nesday, September 7) by Dr, E. J. Russell on 
"Science and Crop Production.” 

The Lord Provost, magistrates, and council of 
4 he city will give a reception in the Royal Scottish 
Museum on the Thursday evening; there will be 
a special graduation ceremonial in the M*Ewan 
Hall on the Tuesday afternoon, and a garden 
party immediately afterwards, which the local 
committee hopes to give in the Zoological Park 

The handbwk is not quite on traditional lines; 
it is not an account of the history, topography, 
and organisation of the city — this information is 
accessible elsewhere — but will give an account of 
the place of Edinburgh in scientific progress. 
Owing to the present high cost of printing, the 
book must be kept within the modest limits of 
about 230 pages, but it is hoped that the authors 
who are collaborating in its production will be 
able to give within this compass an adequate 
account of the main lines in the advancement of 
science which have been especially associated with 
Edinburgh. 

In order to give members an opportunity of 
visiting the more important places of historical 
and general interest round Edinburgh, arrange- 
ments are being made for excursions on the Satur- 
day (a) to Loch Lomond, the Trossachs, and Stir- 
ling, (b) to Melrose Abbey and the Scott country, 
and (c) by river to Alloa and Stirling. Shorter 
excursions have been planned for other days. One 
of these is to H.M. Dockvard, Rosyth, by kind 
permission of Admiral Sir Herbert Heath; another 
IS to Dunfermline, where thq party will not only 
be able to inspect the historical abbey and church, 
but also those interested in sociology will have an 
opportunity of seeing the work of Ihe Carnegie 
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trustees; and another is to Linlithgow, where, in 
addition to historical interests, the party will be 
able to comprehend, from a commanding point of 
view, the manner in which the Forth valley has 
been eroded. Other excursions will be arrang^ 
to Swanston (the former home of Robert Louis 
Stevenson) and Craigmillar Castle, and to th 4 t 
Castle and Chapel of Roslin and to Hawthornden, 
Those interested in the architecture and picture 
galleries of the noble houses of Scotland will 
enjoy the excursion to Dalkeith Palace, the resi- 
dence of the Duke of Buccleuch, and to the 
Marquis of Lothian’s seat at Newbattle Abbey. 

Edinburgh itself has not been forgotten in these 
arrangements; small parties will be conducted 
over the “Old Town,” especially the “Royal 
Mile” from the Castle to Holyrood, and the 
member who avails himself of this opportunity 
will visit, under the guidance of Prof. Baldwin 
Brown, Dr John Harrison, and other experts, 
the scenes of many of the most moving events in 
Scottish history. 

The city and the surrounding country present 
many features of interest to the geologist, the bio- 
logist, the engineer, the geographer, and the 
student of the growth of cities. Sectional excur- 
sions to the chief points have been planned. 

It has often been stated that Edinburgh is not 
an industrial or commercial city, probably because 
the reputation which it has enjoyed in other 
respects has overshadowed this aspwt of its activi- 
ties. In point of fact, however, banking, insur- 
ance, and financial interests arc strongly repre- 
sented, and the citv has important industries. It 
has long been celebrated for book and map pro- 
duction, and among other industries are brewing 
and distilling, shipbuilding, engineering, rubber 
and chemical works. Arrangements have been 
made for the sections concerned to visit works 
representative of these industries. 

The first list of hotels and lodgings is now 
ready, and can be obtained either from the I.ondon 
office, or from the Local Secretaries, The Uni- 
versity, Edinburgh Members should bear in 
mind that .September is a busy month for ordinary 
tourist traffic in Edinburgh, and that they should 
therefore make their arrangements early. Some 
accommodation in hostels, at moderate charges, 
has been placed at the disposal of the local execu- 
tive committee Ladies and gentlemen desiring 
such accommodation should address their applica- 
tions to the local secretaries direct before the 
end of luly, bv which time it is expected that 
the available places will be allotted. Preference 
will be given to scientific workers. 

Luncheon and tea will be obtainable at 
moderate charges in the University Union and the 
University Women’s Union, both of which are 
adjacent to the sectional meeting-rooms. Gentle- 
men who are members of the Association will be 
honorarv members of the Union for the week, and 
ladies who are members will be honorary members 
of the Women’s Union. In each case the honoriuy 
members will have the usual privileges, and may 
introduce one or two guests- -ladies or gentlemen. 
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1 or the convenience ot memberb arriving on I 
Wednesday evening September 7, who will have j 
only a short time at their disposal between the 
time of their arrival and the inaugural meeting 
arrangements have been made with the station 
masters at the Caledonian and Waverlcy Stations 
to establish inquiry oflices of the Association at 


which membership tickets will be issued These 
offices will be opened at 5 30 p m for about an 
hour and a half, but members who anticipate 
arriving in 1 dinburgh after 5pm would do well 
to obtain their tickets by post beforehand so as 
to avoid iny congestion at these temporary 
offices 


Annual Visitation of the National Physical Laboratory 


T he annual visit to the National Physical 
Laboratory of the members of the General 
Board took place on June a8 A large number of 
eats were present, and were received by Prof 
S Sherrington president of the Royal Society 
the chdirmin of the General Board and by the 
director of the laboratory Sir Joseph Petavcl 
An interesting ceremony preceded the visit 
when a bas rehef in bronze of the late director 
Sir Richard Glazebrook was presented to the 
laboratory The presentation was made by Sir 
Joseph Thomson, Master of Trinity College Cam 
brid^, and received on behalf of the laboratory 
by Pr^ Sherrington The bas relief is the gift 
of a large number of friends of the late director 
including many past and present members of the 
General Board 

It IS now more than eighteen months since Sir 
Richard was succeeded bv Sir Joseph Petavel 
who has carried on very actively the work of his 
predecessor Some buildings planned in 1918 are 
still in process of erection at Teddington and the 
work of the laboratory continues to increase in 
magnitude snd importance The Admiralty has 
erected a research laboratory withm the grounds 
of the National Physical Laboratory so that much 
of its special work may be carried on in close 
CO operation with it 

As on previous occasions of this kind the 
laboratory was thrown open to the visitors who 
were given an opportunity of seeing the work 
that IS at present being conducted in the various 
departments 

A wind tunnel of cross sectional area 7 ft bv 
14 ft has been completed during the course of 
the current year and affords a valuable addition 
to the equipment of the aerodynamics department 
In It a new method for the measurement of rotary 
derivatives on an aeroplane was demonstrated 
Demonstrations in the other tunnels included the 
measurement of the thrust and torque on an air 
screw working in front of a streamline body with 
the simultaneous measurement of the drag on the 
body pressure plotting on an airship hull which 
was carried out by means of a number of fine 
steel tubes run longitudinally along the hull in 
grooves and made flush with wax and the 
measurement of lift drag and pitching moment 
on a model aerofoil supported on wires and hung 
from balances on the roof of the tunnel Several 
complete models of aeroplanes were also exhibited 
The en^neering department exhibited a machine 
presented to the laboratory bv Mr C T Stro 
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meyer for the rapid determination of the fatigue 
ranges of materials under reversals of shear 
stresses horced torsional vibrations are given 
to the specimen under test by means of a rocking 
arm and flywheel the mass of which can be 
adjusted The specimen acts as an elastc con 
straint between the rocking arm and the flywheel 
The usual method of finding the limiting range of 
stress by endurance tests requires six specimens 
and with the machine running continuously 
occupies a week By the new method the limit 
ing range of stress can be found on i single 
specimen by two independent means at the same 
time and the total time taken for the test v ir es 
from five minutes to a quarter of an hour 

In order to investigate the d stributi an of the 
air currents produced by the present svstem of 
ventilation in the debating chamber of the House 
of Commons a wood mc^el (one eighth full size) 
has been constructed Air is supplied to this 
through ducts of the existing pattern from a fan 
the strength and direction of the air currents being 
investigated by air speed meters and smoke bands 

An experimental range has been constructed for 
the study of the motion of i in project les in 
flight The range is being fitted to cari^ this out 
by a series of jump cards and also photo 
graphically by the spark method of Prof Bovs 

Other exhibits in this department were the fol 
lowing Apparatus foi studying th“ effect of 
pressure and temperature on the production ot 
detonation in a closed explosion vessel apparatus 
by means of which the temperature of the luhri 
cant the load an the hearing anj the speed of 
the journal can be varied in order to obtain the 
coefficient of friction of lubricants under varying 
conditions apparatus for determining the dis 
tribution of frictional resistance over thin plates 
and machines for various tension and compression 
tests 

A new apparatus for the autographic deter 
mination of changes in the electrical resistance of 
alloys with varying temperatures up to and beyond 
the melting point was exhibited in the metallurgy 
department A Morgan electric melting furnace 
in which a clay lined graphitic crucible acted 
simultaneously as the metal container and heat 
ing element was shown in operation Demonstra 
tions were given in the experimental rolling mill 
illustrating the effect on the rolling properties of 
certain non ferrous alloys of unsuitable mechanical 
and thermal treatment prior to the rolling opera 
tion 
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There were also shown in this departineot 
exhibits illustrating the macro-structure ot cast- 
ings in various types of moulds, graphite moulds 
and ingots cast in them ; specimens illustrating the 
behaviour of pure zinc under tensile tests at vari- 
ous temperatures, and newr apparatus for the 
pressure casting of china clay pots for glass melt- 

n the heat division of the physics department 
two novel forms of optical pyrometer were shown, 
one a precision laboratory standard, and the other 
a portable instrument suitable for workshop use. 
Both were of the disappearing filament type in 
which an image of the hot object is superimposed 
on the filament of the pyrometer lamp and the 
brightness matched by varjing the current 
through the lamp. In the standard instrument 
two lamps are fitted which can be interchanged 
exactly in the field by a simple transverse motion, 
and each lamp is provided with fine adjustment in 
three mutually perpendicular planes. The portable 
instrument is a self-contained unit which can be 
carried in the pocket The telescope, variable 
rheostat, and ammeter are integral parts of the 
instrument, and the ammeter is graduated to read 
temperatures direct, 

A \-aricty of hygrometers was shown, as were 
also appliances for the rapid calibration of these 
instruments. Considerable modifications have 
been made in the dew-point apparatus with the 
view of arranging it in a form suitable for use 
under cold storage conditions 

In the radiology division was shown a Bragg 
X-ray spectrometer, for the investigation of the 
crystal structure of materials The spectrometer 
is also designed to measure accurately the absorp- 
tion of X-rays of definite was e-length in different 
substances. The whole of the high-tension circuit 
is enclosed in a box covered with lead, so that the 
measuring instruments are entirely protected from 
stray radiation. The apparatus employed to 
investigate the measurement of the intensity of 
a beam of X-rays with special reference to the 
barium platinocyanide pastille was shown, and an 
improved type of tintometer for comparing the 
tints of pastilles was also demonstrated. 

The optical division showed a new method for 
determining loss of light in optical instruments 
such as range-finders, periscopes, etc. An optica] 
pyrometer, adapted for use as a surface bright- 
ness photometer, is employed to measure the 
brightness of a suitable source of light and of its 
image formed bv the optical instrument. Two 
precision methods of goniometry by substitution 
were demonstrated. In one of these an accuracy 
of about i'' of angle is readily obtained, and 
in the other, which is suitable only for very accu- 
rately worked prisms, it is hoped to attain an 
accuracy of a small fraction of a second. Among 
the otlwr exhibits were an improved Ix>vibond 
Cf^rimeter, various instruments for measurements 
of focal lengths and curvatures, apd an interfer- 
ence test of the surface of glycerine showing that 
such a surface, even when left undisturbH for 
many weeks, does not become flat. 
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The metrology department demonstrated 
optical tests on the flat faces <ff end gauges for 
determining flatness, parallelism, and squareness 
to axis of gauge. An optical proof plane is held 
opposite one end of the gauge and rotated 
about two perpendicular axes lying in its own 
plane. The appearance of the interference fringes 
formed between the proof plane and the end face 
of the gauge gives an indication of the state of 
perfection of the flatness of the face. By observ- 
ing any change in the inlertcrence pattern as the 
gauge rotates about its own axis, the test of 
squareness of the face to the axis is obtained. 
The method of testing the flatness of a large sur- 
face consists essentially of the comparison of the 
surface to be tested with the horizontal free 
surface of mercury 

Other exhibits in this departm* ni were a 
standard leading screw lathe, line standards, and 
a method of determining the length of an end 
gauge with reference to a standard scale. 

In the William Kroude national tank experi- 
ments were conducted in connection with the 
manoeuvring power of ships. The experiments 
may be divided into two main sections, the action 
of the water on the rudder of a ship, which will 
vary with ship form features, type of rudder, etc , 
and the action of the rudder forces on the ship 
as a whole. Measurements are taken of the water 
moments on the rudder stock and on a second axis 
of the rudder, with and without propeller working, 
and of the initial torque on the hull, with the 
rudder over to anv angle 

Tlie photometrv di\ision of the electricity de- 
partment showed a method of determining the 
distribution of light from the lenses used in ships' 
navigation lights Apparatus was also shown for 
the polar distribution of light. This is of the 
ordinary two-mirror form, but with special 
arrangements for the read\ rotation of the mirror, 
the holders for which rotate on ball bearings. 
Another exhibit was the integrating sphere photo- 
meter. This is an Ulbricht sphere of i metre 
internal diameter, which has been designed for 
the measurement of lamps of ordinary corn- 
men ial sizes 

The exhibits in the wireless division included 
closed-coil wireless direction-finding systems 
The particular qoll exhibited was designed and 
constructed at the laboratory, and is believed to 
be the first direction-finding coil system ever 
employed on aircraft, having been used for some 
experiments at Cranwell in iqi6. A complete 
wireless direction-finding station was shown in 
operation, the set exhibited being identical with 
those installed by the Radio Research Board at 
various universities in the British Isles for experi- 
mental investigations. 

There were other numerous interesting exhibits 
in this department, such as the Schuster magneto- 
meter; transformers and ovens for expenmenta 
on cables at high temperature and high poten- 
tial; and methods of measuring the heating 
of Tables buried in the ground under various 
conditions. 
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Sdeotiflc Pubucationt lor Russia. 


I T will be remembered that when Mr. H. G. I 
Wells visited Petrograd in November last he | 
found that the remnant of Russian literary and i 
scientific workers who bad survived the revolu- 
tion bad been brought together by the Soviet 
Government and housed in two institutions in 
Petrograd. 'Fhere the scientific workers were ' 
carrying on their researches as best they could in 
the face of great privations owing to lack of food 
and clothing. What they felt even more keenly 
w'as that they were cut off from men of science 
outside Russia and were unable to obtain scientific 
literature or apparatus. 

A committee was therefore formed in December 
under the title “The British Committee for Aid- 
ing Men of Letters and Science in Russia " to 
obtain some of the chief publications required. 
An appeal, which was published in Nature of 
January 6, p. 598, was made for funds to help the 
project forward. 

Prof. Oldenburg, permanent secret.iry of the 
Petre^rad Academy of Sciences, was comtnuni- 
cated with, and was able to provide the committee 
with a list of the works which were urgently 
required. This list contained a number of works 
issued by British and other publishers, together 
with the publications of many learned societies. 
The committee then communicated with the lead- 
ing scientific societies which had sent their pub- 
lications into Russia before the revolution, and 
several entrusted their publications to the com- 


mittee for transmission to the House of Science 
in Petrograd. A number of British publishers 
presented volumes for the sanne purpose, and 
help was also given by universities and publishers 
in the United States. In addition the committee 
has acquired books by purchase and by gift from 
private individuals. 

Naturally very careful inquiries were made from 
both the British and the ^viet authorities as to 
the prospect of the books reaching the men for 
whom they were intended. Every assurance was 
given that delivery would not be interfered with, 
and several cases of books were accordingly dis- 
patched. It was feared that in spite of their 
assurances the Soviet authorities would confiscate 
the literature, and it is therefore gratifying to 
learn that an acknowledgment of their safe arri- 
val has been received from Prof. Oldenburg. A 
book-list which was also dispatched has been 
returned signed by several notable Russian men 
of science, so there is now little doubt that the 
books were received by those for whom they 
were intended 

It is thought that fear of miscarriage of these 
books has prevented the co-operation of many 
well-wishers of the scheme. Now that this fear 
is allayed it is hoped that further subscriptions 
and donations will be forwarded to the treasurer 
of the committee, Dr. C. Hagberg Wright, 
the London Librarv, Rt. James’s Square, 
S.W.I. 


F riendshi p. 


{To T. 

Were life an empty bubble blown by chance 
To glitter, motmt, and burst beyond repair; 
Were mind delusion, fancies ri<± and rare 
Mere exhalations, firefly effluence ; 

Or should this mood be but the spirit's trance, 
And one endurin|[' Whole his Being share 
By ordered gradients up the thronal stair 
From atom fires to soulful radiance; 


H. R.) 

Be all philosophy beyond our ken 
And nothing certain, — yet, as star draws star, 
As bubbles meet and cling, electrons blend. 
There sings a joy when friend meets parted 
friend. 

Time’s limitations yield, and past the bar 
I Life’s transcendental portals ope again. 

Wai.tbr Garstang. 

June 19, 19a I. 


Conference of Americam and British Engineers. 


T he four leading engineering societies of the 
United States of America recently combined 
to form the United Engineering Society, to pro- 
mote the more general interests of the profes- 
,aion. Fifteen delegates from these societies have 
come to London, partly to bring a greeting and 
message of friendship to British societies, and 
pSrtly to, present the John Fritz medal, the 
greatest honour the American societies can 
confer, to Sir Robert A. Hadfield, Bart. 

The, chairman of the delegation is Mr. Ambrose 
Swasey, who is not only a constructor of the 
finest machine-tools, but also the builder of the 
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great telescopes at Mount Hamilton, at the Naval 
Observatory, Washington, and at the Yerkes 
Observatory, Wisconsin. He also built the ya-in. 
reflecting telescope of the Dominion Astro- 
nomical Society at Victoria (B.C.). Among the 
delegates are Col. A. S. Dwight (American In- 
stitute of Mining and Metallurgy), Mr. C. F. 
Rand (secretary of the board which awarded the 
medal), Dr. Ira N. Hollis (American Society of 
Mechanical Engineers and president of Ae Wor- 
cester (Masfc) Polytechnic Institute^, Mr. C. T. 
Main (American Society of Mechanical Ewlneers), 
Dr. F. B. Jewett (American Society of Electrical 
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Eaginecrs and chief engineer of the Western Elec- 
tric Co., of Chicago), Mr. I. R. Freeman (Ameri- 
can Society of Mecrmnical Engineers), and other 
distinguished engineers. 

Advantage was taken of the opening of con- 
ferences at the Institution of Civil Engineers on 
Tune ag to receive the delegates. Mr. John A. 
Brodie, president, welcomed the American en- 
gineers, and suggested the formation of an en- 
gineering committee to investigate the question 
of stoppages in production and methods for the 
judicial treatment of matters in dispute. 

Dr. Ira N. Hollis then in an eloquent address 
conveyed the friendly wishes of American en- 
gineers. Those present, he said, belonged to a 
profession which had, through its inventions and 
Its work, laid the foundations on which civilisa- 
tion had been built. Engineers stood side by side 
on the battlefield, and American engineers took 
pride in the share of their British colleagues 
towards the victory for truth and justice when 
much that had been gained by centuries of 
struggle seemed likely to be lost and the 
freedom of the world was in danger The 
great issue of the twentieth century was the 
right of ever) man to earn a living and 
develop his possibilities without being con- 
trolled by powerful combinations of any kind. 
No family and no line of families should find the 
door of opportunity shut. He looked forward to 
the day when not only American engineers, 
but all engineers would be banded together for 
the welfare of the world. He was sure that 
Darwin would turn in his grave if he could but 
know how evolution had been twisted by the 
Teutonic mind into glorifying war as a developer 
of the race. Dr. Hollis then read the address 
from the American societies. It expressed the 
feeling of broUierhood and a sense of the loss in 
the death of so many British colleagues on the 
battlefield. The American engineers rejoice to 
have been permitted to share with other en- 
gineers the victory over a war spirit dangerous 
to the rights and happiness of men. 

The president of the Institution of Civil En- 
gineers accepted the address, and Dr. W. C. 
Unwin, ^ in reply to Dr. Hollis, said that the 
delegation which had come with so gracious a 
message were missionaries of kindness. British 
engineers recognised the great advances in en- 
gineering science in America, and admired im- 
mensely the great works of construction there 
carried out. In the war the United States had 
come to our assistance with its great manufac- 
turing resources. The supplies of steel it sent 
were of immense value, and not less valuable 
were the remarkable machine-tools for which the 
United States was famous. We had been linked 
in war, and would not fail in trying to stabilise 
peace; so far as one generation could, we must 
endeavour to make such a war impossible in the 
fhture. * ♦ 

Lord Brvee laid stress on the international 
character of the engineering profession. Men of 
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science belonged to the world and worked for the 
world, and were welcomed by their colleagues 
wherever they went. 

Mr. Ambrose Swasey then presented the John 
Fritz medal to Sir Robert Hadfield. Mr. Swasey 
said that the delegation represented the four 
American national societies of civil, mining and 
metallurgical, mechanical, and electrical engineers. 
The John Fritz gold medal was instituted by the 
friends of the great American engineer, Jcdin 
Fritz, for his achievements in industrial science, 
and was awarded annually. Lord Kelvin and 
Sir William White had both received the medal 
previously in honour of their achievements. The 
award this year had been made to another dis- 
tinguished engineer in Great Britain, Sir Robert 
Hadfield, in recognition of his scientific attain- 
ments and his eminence in metallurgical research, 
nnd for the distinguished service he had rendered 
in the in\ention and perfection of manganese 
steel. 

In his reply Sir Robert Hadfield said that he 
was deeplv moved by the demonstr.ition of good- 
will shown bv the great honour conferred upon 
him by the American engineering profession. 
In the official announcement of the award 
he had been told that the distinction should be 
accepted bv him not only for himself personally, 
but also, through him, as an expression to the 
British nation, on the part of American engineers, 
of their high reg.trd and appreciation of the work 
of the British engineer in the war for the pre- 
servation of civilisation. That message was 
indeed cheering, and was a harbinger of gbbd for 
the future of the race Sir Robert thanked the 
delegation for its courtesy in coming to this 
country, when he ought to have gone to America, 
but considered that his inability to do so was a 
blessing in disguise, as evidenced by the great 
gathering that dav. It was a great pleasure to 
h.ave present their American friends, because it was 
in America that manganese steel first received 
encouragement on a large scale. It was also 
appropriate that the award should be made in the 
h.all of the Institution of Civil Engineers, since 
his first papers in 1S88, giving account of the 
invention of manganese steel, had been presented 
in the hall of the old building of the institution. 

Our readers will be interested to know that 
Sir Robert Hadfield has had printed an address 
of thanks. This address contains much interest- 
ing information respecting eminent engineers, with 
portraits, on both sides of the Atlantic, together 
with illustrated notes on the founding and work 
of the Royal Society. 

The work of the conference was carried out in 
seven sections :—(i) Railways, roads, bridges, and 
tunnels, (a) Harbours, docks, rivers, and canals, 
(t) Machlnerv. (4) Mining and metallurgical pro. 
cesses. (5) Shipbuilding. (6) Waterworks, sewerage, 
and gasworks. (7I Electricity o'orks and power trans- 
mission. Some fiftv-five papers of notes were Intro- 
duced and discussed. Reference to 0 few of these 
only can be made here. 
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Mr. Alexander Roit laid down a* propuiitionk for Arthur L. Bell made reference to the various theories 
discussion that on our railways the 6>h. space should of earth*pressure. Advance in earthwork problems 
be widened to 7 ft. ; if there are more than two lines had been, in the main, due to individual experiment 
of rails, die space between the original pair of rails and speculation, and Mr. Bell considers that the best 
and additional rails should not be less than 1 1 ft. 6 in. hope for the future lies in the encourttfement and aid 
No overhead structure should have less clear head- of individual inquiry. Engineers seek a sound and 
way than 15 ft. 6 in. above the top surface of the preferably simply theory which can be successfully 

rails. No structure higher than 3 ft. 6 in. above rail- applied, not to one only, but to all the multitudinous 

level should be nearer to the edge of the nearest rail varieties and conditions of soil 

than 5 ft T^e influence of the automatic and semi-automatic 

Mr. Oswald G. C. Drury described the use of the machine on the skill and resourcefulness of the 

Ingersoll cement-gun in carrying out repairs on the mechanic and operator was the subject of a note con- 

Cuftonville tunnet The next few months will show tributed by Mr. Arthur H. Hall. Such machines 
the value of this method of grouting, but Mr. Drury are set ready for work by a skiiled mechanic and 

thinks that tlte method is a practical success from the operated by another person. Mr. Hall considers that 

point of view of stabiiity and speed, although the the designer has precluded the operator from the dis- 
commercial value has yet to be thoroughly tested. play of resource, but that a reasonable amount of skill 

Mr. William W. Grierson gave particulars of the is required. The mechanic must display {^at re- 
now extensive use of reinform concrete on British source, the amount varying with the degree of respon.* 

railways. The use of fence-posts of this material is sibilitv allotted to hhn by the management in the 

largely on the incite. Various designs of reinforced matter of design and lay-out of tools. His skill in 
concrete sleepers have been experimented with, hut making these ts of the kind usually expected of a 
none are successful under heavy and frequent traffic highly trained workman, but in setting them up he 
at high iqieeds. may exhibit qualities not readily capable of compori- 

The Important question of the best way of pro- son with those required in other work, 
tecting reinforced concrete from marine deterioration Sir Robert I ladfield presided in the mining and metal- 

was introduced by Mr. Francis E Wentworth- lurgical section, and said that the world was literally 

Sheilds. Our experience of this material for marl- hungering at the present time for a hundred million 

time structures now extends over twenty years, and tons of iron and steeL Iron was the standard of all 

there have been several failures. These are owing to- modern comfort, and to economise in its use meant to 

(o) The concrete has become softened by the chemical reduce our civilisation. Take away this met.il, and 

action of the sea-water, (b) Ih-' concrete has scaled the world would relapse into almost a state of hnr- 

off owing to the action of frost, (c) The concrete has barlsm. 

worn off by attrition by travelling shingle and stones Dr. John W. Evans introduced the subject of the 
(d) The concrete has split and cracked by the rusting employment of water-power in the deyelopmcnt of 

of the enclosed steel and its consequent increase in the mineral industry. During the war there was a 

volume. The last is the most common type of remarkable advance in Sw’coen, where the number 

failure. of electric furnaces incrc,ised from eight in 1014 to 

• Mr, George E. W. Cruttwell presented an interest- twenri'-eight in jqi8, and the output of pig-iron ob- 
ing note on the use of a model for investigating the lained from them increased from 5786 tons m iqii to, 
movements in the River Thames between Teddington 75,684 tons in iqiS, The day is at hand when elec- 

nnd .Shoeburyness. The first model of this kind was trolytlc methods will enable metals to be evtracted 

employed by Prof. Osborne Reynolds, and the present with commercial success from ores which are too 

improved model gave very good results. Mr. Crutt- poor to be dealt with by smelting operations 

wqH suggests that the greater part of the model and Fabricated ships were dealt with in notes hv Mr. 
the whole of the working appara.us could be adapted Maurice E. Dennv and Mr. John C. Telford These 

for experimenting with other estuaries at a trifling notes consider the problem from the labour-saving 

cost, and that it would ho most advantageous to the point of view The premier requirements to make 

engineering profession if the Nation.al Physical fahric.)ted ship construction a success are several 

Laboratory or some similar institution could install vessels .ill alike, standardised so as to make the detail 
the necessary apparatus, which could then be adapted reproduce itself m.iny times over; also (a) careful 

to suit any p.irticular case. The cost of the Thames work in the drawing office and template loft, (b) 

model was about •^oof., and a moderate fw would .iccurate woikmnnshln in the shops, (c) dose inspec- 

cover _ the cost of the necessary adaptations and lion, .and (d) the provision of ample means for check- 

investigations ing the several parts with jigs and templates ns the 

In dealing with the bearing power of soils Mr. work proceeds. 


Obituary. 

Abbott H. Thavbr. Thayer's great fundamental discovery was of 

A ll naturalists, and especially those of the course the interpretation of the white undersides of 
English-speaking world, will learn with animals as the elimination of shadow by counter- 
great regret of the death of the distinguished and shading. I once asked him how he came to think 
original artist-naturalist, hfr. Abbott H. Thayer, of it, and his answer showed that the discovery 
announced in Science for June 10. Many of us sprang from the artist side of his nature. He 
win lament the loss of a dear friend who sym- observed, he said, that animals in the wild stata 
paHiised with our sorrows and difficulties as if he were elusive and ghost-like, and that when the 
had been one of us, and, long before his country artist wished to paint them so that they might be 
joined the struggle on behalf of freedom and easily seen in the picture he had to employ an 
dvillaatlon, came to England in the hope that he unnatural illumination or to represent them sib 
could induce the authorities to accept his help in houetted against the sky. He was thus led to 
the methods of ** camouflage " by land and sea. investigate, and Anally to discover, the cause of 
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thw great factor m protective resemblance The 
artist tn hnn first saw the well-nigh ever present 
effects, and then found the cause which indeed 
had been suggested some years earlier by one 
who fail^l to recognise its far reaching importance 
and thus missed a great discovery 
Thayer s artistic temperament also led him to 
resent any hmits to the application of his pnn 
ciples and to attempt to explain by them all ex 
amples of warning and mimet c coloration 
When the review of the first edition of h s work 
Concealing Coloration in the Animal Kingdom 
appeared in Naturj (1910) it was nnny months 


before he could bring himself to read it Yet 
when at length he made the effort he was pleased, 
and wrote a kindly letter to the reviewer 

Science needs the help of such men whose 
approach is from a widely different point of view, 
and science owres much to Thayer and will grate 
fully preserve his memory EBP 


The death is announced at eighty three years 
of sge of Proj Viktor von Lanc formerly pro- 
fessor of physics at Vienna University and a past- 
president of the Austrian Acidcmy of Sciences 


Notes 


At the meeting of the Rojil Society of Edinburgh 
held 01 Monday July 4 the following ^ere elected 
honorary fellows — Bnt sh Honorary 1 eJlov s William 
Henry Perkin Sir Ronild Ross Sir Ernest Ruther 
ford and Sir Jethro J H Teall foreign Honorary 
Fettojos Reginald Aid worth D-ily (Cambridge Maas ) 
fohan Hjort (Bergen) Charles Louis Alphonse I averan 
(Pans) Hcike Kanerlingh Onnes (Levden) and 
Salvatore Pincherle (Bologna) 

Through the generosity of the Rev Dr Winifr th 
of Hythe a memorial tablet has just been placed 
on the house — 31 High Street — in that town m 
which Sir Francis Pettit Smith was born Of all 
the numerous inventors of screw propellers Sm th 
(lerfaaps is the best known Born in 18 8 he began 
life as a farmer but was alw-iys given to mechanical 
invention His first patent for a screw propeller was 
dated May 31 1836 and h s screw vis first fitted in 
the Francis Srmtk and then n the epoch mik ng 
vessel s s Archimedes Brunei wis a 1 ong the con 
verts to Smith s ideas and he d scarded paddle vhcels 
for the Great Bntan which in 184s was the first 
screw driven vessel to steam across the Athntic The 
same year the screw sloop H M b Rattler was 
added to the Navy List and for some >ear8 after 
wards Smith was employed by the Admiralty installmg 
hiB screws in the converted line of battleships many 
of which were in service in the Crimean War 
He made little money out of his invenUon but the 
shipbuildmg and marine engmeenng world m 1858 
raised a subscription of nearly 3000I for him and 
gave him the fine silver *alver and jug which are in 
the Science Museum Dunng the latter part of his 
life— he died in 1874— Smith was curator of the 
Patent Office Museum 

Glasgow UtnvBRsmf in accordance with the policy 
of establishing separate buildmga for its saentific 
departments whidi was mitiated by the erection of 
the Botanical Institute has signed a contract for a 
building whidi has been planned by Prof 
J Graham Kerr and the architects Messrs John 
Burnet Son and Dick The building will be near 
the new medical department on part of the former 
athtedc ground It wiU cover 3000 square yards and 
a lectura>room with accommodation for ado 
students an dementary laboratory with tables for 
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140 students and special liboratones for advanced 
work protoeoology reseirch ind experimental soo- 
logy There will be a lar^,e museum to which wnll 
be transferred the zoological collations now in the 
Municnan Museum leaving spare there for exten 
sons of the departments of ge^ogy ind ardueology 
Above the museum will be two large tank rooms 
for liv ng marine specimens ind land inimils will 
le accommodated in a courtyard A room will be 
provided for the departmental library and a suite of 
r xxns for the staff The building is estimated to cost 
130 oool and it is hoped that the lecture rooms and 
laboratories will be ready for the winter session of 
I9a2-a3 Under Prof Graham Kerr the zoological 
department of Glasgow University has achieved great 
success and it will now have a building worthy of 
Its important work 

Thb attention of Trench archssologists is now being 
devoted to an important series of discoveries in tombs 
at Mirtres-de Veyre Auvergne which according to 
M Silo non Reinach are in an unprecedented state 
of preservation In my experience there has never 
been found anvwhere so many articles of leather of 
wool and of ilher stuffs m such good condition after 
being buned in graves for 1800 years Near this 
necropolis is the fa nous fortress of Gergovia where 
Vercingetorix won some temporary success agamst 
Caesar practically the list revolt igi nst the Romans 
The extraordinary state of preservation of the bodies 
found in the six tombs now brought to light calls for 
explanation The body of a Galln-Ro m woman 
interred in a stone coffin liy is if life had only jmg 
departed but on bein^, exposed to the air it si ddenijr 
crumbled into dust Ornaments and articles of the 
toilet were found in great abundance while a jar of 
honey vases leather sindals and Imen and woollen 
fibncs were among the furniture of the graves The 
irticles discovered have been deposited m the museum 
at Clermont Ferrand the capital of the Deportment 
of Puy-de Ddme the Pans museums hiving wisely 
decided not to enter into competition with the local 
collections It may be hoped that careful excavation 
in this district will lead to further important results 

In the James Forrest lecture delivered on June 38 
Sir George Betlby praaented a review of the world’s 
fuel situation Coal brown coal peat oil from weUs 
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and from oil ihales, and alcohol are discucsed and 
the conclusion is reached that coal is likely to remain 
for a long time the worlds chief source of fuel 
Brown coal and peat are dismissed on account of the 
vast areas of land whidi are required in order to 
obtain adequate su{^dies and prepare them for use 
Oil amounts to 7 per cent of the fuel output of the 
world, and nearly nine tenths of this quantity is con 
trolled by the United States The conclusion of the 
diief petroleum technologist of the U S Bureau of 
Mines that after tyrenty years at the present rate 
of consumption the output will decline Is therefore of 
importance though there is reason to expect produc 
tion from oilfields m other parts of the world which 
have not as yet been tapped The only method avail 
able in Great Britain for the commercial preparation 
of alcohol is by the fermenUtion of vegetable materials 
contammg stardi or sugar Even this method how 
ever, is not economically possible owing to the lack of 
available land for the cultivation of the crops required 
the high cost of cultivation, harvesting and manufac 
ture and the fact that the most suitable raw materials 
are also important foodstuffs Some alcohol may be 
produced from molasses m countries where the sugar 
cane is grown but it u unlikely that more than is 
required for local use can be made Falling back on 
co^ It IS suggested that more efficient use may be 
secured by careful sorting at the pitheads by improve 
ments in boiler firmg and by prelimmary carbonisation 
at high or low temperatures 

Thb Datly Chromele announces that Prof Edouard 
Branly of Paris, is to receive this year s Nobel pruc 
for physics 

It is stated m the Times that the directors of the 
Nobel Foundation have submitted a proposal to the 
Swedish Government for increasmg the value of the 
N(*el prizes by transferring a sum of about 100 oool 
from their building fund 

Wf karn from the Times that the French Sociitc 
de Gdografdiie is celebrating Us centenary There 
was a reception for delegates at the house of Prince 
Roland Bonaparte president of the society on Tues 
day night and in the afternoon M Millerand Presi 
dent of the French Republic presided at the opening 
meeting of the celebration a gathermg at which 
explorers and geographers from various ports of the 
world were present 

The sixty sixth annual exhibition of the Royal 
Photographic Society of Great Britain will be held 
on September 19-October aq at 35 Russell Square 
W C 1 There will be three sections devoted respec- 
tively to pictoruil photographs to colour trans 
parenciea and ctdour pnnts and to scientific and 
technical exhibits natural hutory photc^phs and 
lantern and stereoscopic slides 

A ancuLAR has been issued by the Meteorological 
Office with reference to the summer service of fore- 
casts of weather for agricultural purposes Notifies 
turn IS given by telegraph of occasions when a speU of 
fair settled weather of several days' duration Is antia- 
pated The progress of meteorological events and 
warning of the braak-up of the fine spell are sent to 
the reagent as earty as possible The fee beyond the 
llfO 2697, VOL 107] 


telegraphic charge is extremdy small Notification is 
also given of special conditions such as spells of frMt, 
ground frost smoodi sea etc 

B\ mvit-ition of Messrs Sutton md Sons and of 
Prof Percival a field meeting of the Association of 
Economic Bii^ists will be held at Readmg on 
Thursday July 14 Visits will be paid to the Royal 
Seed Establishment the Trial Grounds and the Col- 
lege Farm and Agricultural Botanic Gardens It u 
requested that all who propose to attend the meetmg 
will notify Mr W B Brierley the Rothamsted 
Experimental Station Harpenden not later than 
Monday July ii 

Bxginninc on June 15 the wireless telegraph 
station at Poldliu is sendmg weather messages broad- 
cast twice daily for the benefit of navigators Each 
message will consist of a forecast for the western sea 
board of the Bntish Isles and the actual observaUons 
taken at Stornoway Blacksod Holyhead Sally and 
Dungeness at 0700 GMT (avil) and 1800 GMT 
(civil) respectively The messages will be sent out at 
0930 GMT (civil) and a 130 GMT (avil) Details 
of the scheme are given on the Meteorological Chart 
of the North Atlantic Ocean for July 

\ Norwegian scientific expedition is le-iving this 
summei for the island of Jan Mayen in the Greenland 
Sea According to La Ciographte for May the ex 
pedition will consist of six or seven persons under 
the command of Mr Ekerold The main object is 
meteorological research and it is ht^ied that the work 
of the party will lead to the foundation of a permanent 
observatory on Jan Mayen A wireless telegraph 
station IS to be erected The lB<'t serious effort in 
meteorolog cal research at Jan Mayen was m 1882 83 
when an Austrian station as part of the international 
scheme was maintained on that island 

are j,hd to learn that lime Regis a town 
classic in geilogi is now provided with a puUic 
collection of local fossils Ihrce vears ago a small 
museum building was bequeathe I to the corporation 
bi the late Mr Philpot and it is now occupied by 
the geologira! collection and library of Dr Wyatt 
Wingrave who has lately become a resident of the 
town and has devoted much labour to making the 
museum of educational value The fossils are 
arranged in stratigraphical order with appropriate 
explanatory labels and diagrams and Dr Wingrave 
gives a weekly demonstration which is well attended 
and much appreciated 

H R H THE Prince of Wales has accepted the 
office of vice patron of the Royal Society of Arts 
The following medals have been awarded for papers 
read before the society dunng tiie past session — 
Major Gen Lord Lovat Forestry”, Col R J 
Stordy The Breeding of Sheep LlamM and Atpaeas 
in Peru with a View to Supplying Improved Raw 
Matenal to the Textile Trades”, A F BallUe, 

Oil bummg Methods in Various Parts of the 
World ' Dr W Cramp Pneumatic Elevators in 
Theory and Practice ” Sir Kenneth Weldon (kadby. 

Immunity and Industrial Disease”, W Raltt, 
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“Paper^pulp Suppbei from India Sir George 
Curtif The Development of Bombay "AH 
Aahbolt, Industrial Development in Australu during 
and after the War ” and Sir Charles H Bedford 
Industrial (including Power) Alcohol 
Wb have received a communicaUon from Mr W J 
Lewis Abbott in reference to a statement made in 
the course of the discussion on Mr Reid Moir s paper 
on An Early Chellean Palseolithic Workshop site at 
Cromer which todt place at a meetinpf of the Roj-il 
Anthropological Institute (see Naturf of May 26 
p 406) In that discussion one of the speakers stated 
that the flints in question were no more than a 
foreshore accumulation of flints which differed in no 
way from other flints found on the foreshore ilong 
the whole East and South Coast Mr Abbott 
directs attention to the distinctive cokaation of tlie 
Cromer specimens of whi h there ire three types 
(i) Those which are pot cellanised or whitened (2) 
those exhibiting the characteristic ornnge red colour 
and (3) specimens which have been changed from 
white to black the white p< tdlnn us condition being 
present under the black He mi nti ns thit thi 
peculiar feature cannot be due to beach ict o 1 1 1 

regard to the evidence for dit ng the finds Mr \bbott 
states that he has disiovcrcd specimens in issociation 
with remains of Elephat (f) mertdtonalt^ m one case 
tn ntu The question of the coloration of the Cromer 
flints IB one of considerable difficulty for which 
no satisfactory explanation has vtt been offered while 
in regard to the stratigraphical evidence it is clear 
that a systematic investigation it the base of the 
horest Bed senes on this site as suggested by Mr 
Reid Moir himself is extremely desirable 

Sun spots and Weather is the title of an irticle 
in the Meteorologtcal Magattne for June dealt with . 
by Mr C E P Broedts It is mentioned that the ' 
subject IS again opened by the recent development of 
an unusually large sun spot with associated electneal 
and magnetic phenomena A bibliographical list is 
given of authonties on the subject and the author 
states that although the literature is enormous we 
are still far from definite conclusions So long ago 
as 1651 Riccioli claimed that temperature rose with 
decreasing sun spots and vice versa The discovery m 
1844 of an eleven year penodidty in spots caus^ a 
renewal of the study and m 1873 results of an 
investigation by Koppen were published showing 
that temperature reaches a maximum shortly before 
spot mmimum and a minimum about spot maximum 
A positive correlation of sun spot*- wi^ rainfall has 
bew found m the tropics and also with elements such 
as lake levels which depend on rainfall A close 
parallehsm has been demonstrated between sun spots 
and tropical hurricanes and the author states that 
the study of eleven years’ wmd data m the Falkland 
Islands suggests that at spot maximum the stormi 
ness Is greatest 

POPOCATAPRL exhibited only slight activity in the 
way of fumarolea and solfataras m the two centuries 
that followed the ^niption of 1720 ^n iqso however 
small eruption-ckiuds became visible from Mexico 
City, and Mr Paul Waits has described an ascent 
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made by him in October last (Amer Joum Set , 
vol cci I 81 i)2i) Considerable outbursts of 

steam were then taking plate from the crater accom 
pinied bv a small quintity of stones and ashes and 
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It appears that the old ccntial plug of 1720 formerly 
concealed by a lakelet is now being pushed upward 
in the crater floor Iwo fine photogrijhs accompanv 
the paper one of which is here reproduced 

1 HE current issue of the Journal of the Institute of 
Petroleum Technologists contains among other 
papers koinc interesting details by Capt Paul H 
Mangin on boring m Palestine in search of water 
during the progress of military operations from 1917 
to 1919 Mthough both drilling personnel and equip 
me It were initially somewhat crude verv credit 
ibic results were achieved no less tlian a gross total 
f -,^00 ft being drilled in the putting down ol 
forty five wells from which something like 1 500 00c 
gallons of water per day were obtained The area m 
which the wells were sunk borders the coast between 
the Egyptian frontier (at Rafah) and Mount Carme 
on the north The chief difficulties encountereo 
apart from those mentioned were the loose nature ol 
the sands penetrated and the prevention of theu 
caving in and blocking up the hole Five types o 
drilling ng were used but the best results were ob 
tamed by the hydraulic percusrion system with mu< 
flush An implant feature td the work was th« 
excellent log kept of each well which together witi 
samples of the formations met with, have been pre 
served for future reference Although having nt 
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dlrtct bMtmg on oU tiM romjtt of this work aro of 
groat Intanat to petroleum tachncrfogiete generalljr 
and aleo preeumabljr to thoia who are optuniatic 
enough to believe m Paleatine as a potential ollfldd 
Pabt a of vol XXII of the Transactions of the 
Optical Society contama die address of the president 
Mr R S Whipple which deals with the design and 
construction of scientifk instruments Such instru 
ments must have as tb^ pnnctpal characteristic the 
property of giving results of a constant prescribed 
accuracy and all the unportant sources of inaccuracy 
in them should be known Errors should be capable 
of elimination by adjustment of the instruments them 
selves or if elimination is not possible they should 
be measurable by the Instruments The design of an 
instrument mvolves the consideration of the magni 
tudas of the errors to whldi it may be liable and it 
is this prelimuiary survey which prevents the cost of 
manufacture being increased by the removal of in 
significant errors while others more serious are allowed 
to remain Examines of welbdesigned slides rotatmg 
parts screws and nuts are given and it is clearly 
shown why they are good A nut of unsound design 
used on gun cUnomcters which the authonties pre 
femed to one designed on geometrical principles is 
also shown The address will repay reading by ait 
instrument makers who wish to meet the new demand 
for sdenhfic Instruments in industry 
Tm fourth report of the Conjoint Board of Scientific 
Societies shows that the board has received evidence 
that scientific mvestigation u being seriously ham 
pered by the heavy cost involved in the publication of 
resulu An exceptional number of papers is being 
communicated to the scientific societies including 
many held up durmg the war while the resources of 
the societies which have not increased are insufh 
cient at present pnces to publish even the normal pre 
war number The count^ is thus in danger of bemg 
seriously handicapped at a tune when the rehabllita 
tion of industry is in most serious need of scientific 
assistance Much of the report ts occupied with an 
abstract of the third report of the Committee on the 
Waterpower Resources of the Empire It is shovn 
that too little is be ng done to ascertain the total re 
sources or to secure uniformity in invest gation and 
record It Is urged that steps should be taken to con 
vene an Imperial Water Power Conferoice in London 
at which the vanous Dominions and Dependencies of 
the Empire should be represented fhe outcome of 
such a conference might well be the creation of an 
Imperial Water Power Board with extensive powers 
to carry out a comprehensive pdtcy for stimulating 
co-ordinating and where necessary assisting de 
velopment throughout the Empire The board has 
also dealt with questions relatmg to the formation 
of national research committees in connection with 
International Research Council formed in 1919 
with the collection of scientific data in the former 
German colonies and with instruction m technical 
opdca The research on glues and other adhesives 
initiated by the beard as a war measure at the 
matance of the Ai( Mmistry has now been takoi 
over by the Department of Scientific and Industrial 
Researth 
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Thb trials of the motor vessel PNghrm were run 
sucoesafully off the Tyne on Tuesday, June 14 and 
an account appears in Enginemng for June 34 The 
mam eng ne of tlus vessel is of the opposed piston 
type with four cylinders '•a 8 in diameter by twice 
45 6 in stroke running at its normal speed 

of 77 revs per min the engine develops 1000 indicated 
honie-power (3700 brake horse power) or 675 brake 
horse power per cyl nder and is therefore the highest 
powered Diesel cylinder as vet installed in any ship 
The ship ts also notable on account of having but one 
propeller In view of the large power per unit and of 
there being but one engine the designers were con 
servative and the metal and sections are more than 
ample for the work ng stresses with a large factor 
of safety The weight of the main engine is 375 tons 
and of the xhole installation 600 tons Starting is 
exceptionally easy to accomplish and contnbutory to 
th t result are hot p stons and hot jackets During 
the sea trials the outlet temperatures from the pistons 
and cylmder jackets were 140® to 160® F Tie 
fuel injection into the mam engme cylinders works on 
the solid injection pnnc jfie and is effected at pressures 
of 8000 to 10 000 Ib per sq in at full power and speed 
Thi preparation of ^ compound which may contain 
univalent oxygen is announced bv C W Porter and 
F H Thurber of the University of California in the 
April issue of the Journal of the American Chemical 
Society The substance is obtamed by the oxidation 
of mesitot (246 trimethylphenol) by silver oxide A 
red crystalline product was obtamed the molecular 
weight of which indicated that it contained m com 
bination equundecular amounts of unoxidised mesitoi 
and an oxidation product correspooduig to one of the 
formuUe 


O 



It may therefore contain either univalent oxygen or 
tervalent carbon It is reduced to a saturated product 
by the addition of an uneven number of hydrogen 
atoms indicatmg that it contains an odd electron and 
has therefore the characteristic properties of a free 
radical 

In consequence of the greatly mcreased cost of pro- 
duction the Aseociation of E^omic Biologists has 
issued an appeal for financial assistance towards the 
publicatioa of the eighth volume of the Axnals of 
Apfhed Biology In order that the present standard 
of quality of the Annalt may be mamtamed it la 
necessary that the sum of 350I should be raised 
Workers in ap|died btoiogy are therefore earnestly 
invited to contribute to the appeal fund Any con 
tribution, however small will be acceptable and 
should be sent to the honorary treasurer of the asso- 
ciation Dr A D Immt Institute of Plent Padio- 
logy Rothamsted Experimental Station Harpenden 

Mxssm Macdonald and Evans 39 Essex Street 
W C a are about to begin under die edltorahip of 
Mr G W de Tunselman the publication of a new 
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genes of manuaU entitled The Reconstnicttve 
reflinical Senes the aim of which is to diffuse 
the new knowledge and enlarged technical skill 
gained during recent yearSt and so to make it avail 
able for toolay as a means toa ards greater all round 
efficiency and increased competitive power in the 
worlds markets The first volume— Engineering 
Steels An Exposition of the Properties of Steel for 
Engineers and Users to Secure Economy in Working 
and Efficiency of Result b\ Dr I Aitchison— will 
be published almost immediately 
In recent correspondence on the subject of picture 
hanging wire copper or brass wue has been recom 
mended Mr N M Richardson now writes to con 
dcmn these materials for this purpose on account of 
the brittleness which develops in the course of a few 
}ears He advises the use of galvanised iron wu% 
which can be pamted a suitable colour if desu«d Such 
wuw has been found to be ver\ trustworthy and per 
manent unless it is exposed to damp 


Admirers of the late Sur William Abney will be 
interested to learn that the Abney memorial lecture 
by Mr Chapman Jones (delivered before the Royal 
1 hotographic Society of Great Britam on April 36 last) 
IS printed m full m the July issue of the Photographtc 
Journal Copies of the journal are obtainable from 
the publishers Messrs Harrison and Sons, Ltd , 45 St 
Martin s Lane W C 2 or the Society 35 Russell 
Square, W C 1 

We have received from Mi R S Irampton,. 
37 Fonthill Road N 4 a catalogue (No 36 1921) of 
secondhand books dealing with science — mamly 
natural history and gardening Some 1056 works are 
listed and the prices asked are low The catalogue 
IS obtainable upon application to the bookseller 

Messrs Gkorcx Beil and Sons Ltd announce 
the pubhcation by them in the autumn of a full report 
of the proceedings of the Congress of the L niversitiea 
of the Empire now m progress 


Our Astronomical Column 


Thf Capi Obser\ator\ — Lt pi ess on is given by 
Sir Joseph Larmor in a lettci 1 1 the i imes of July 4 
to the apprehensions that are f It among astronomers 
as to the effect of the proposed transference of the 
Cape Observatory from the Ad nirally to the South 
African Government Judging b\ the condition of tht, 
Australian observatonesi which at all stages of then 
eXiiitenoe and never mire than at present have been 
greatly hampered through hek of funds the change 
would not be to the advantage of astronomy Further 
tlM suggested transfer would greatly weaken the close 
bond of reciprocity that has from the first linked 
the Greenwich and Cape Obsen atones It is greatly 
to be desired that the proposal which would be little 
short of a disaster to aiitron nni mav vet be averted 


The Comet Pons Winneckf — ^This comet has now 
passod out ot siglit of northern observers but 
ephemerides have been sent to southern observatories 
where it may be observed for two or three months 
more Mr G Merton has revised the orbit by using 
observations extenduig from \pnl 13 to June 2 He 
fands 

T «ii92i June 13 898) C M 1 

* -170 13 34 1 

51- 98* 12 37 119110 

* - 19“ I 7 J 

loj. *-052957 

* —069242 

q -I 0411 

The most uncerum element is logo for which the 
above value is almost certamly too large It gives a 
period of 6 33 years whereas the true value is unlikely 
to exceed 593 years But the other elements would 
not be greatly altered by this change 
Mr Denning writes — On the night of June a8 1 
saw some bright meteors several of which presum 
ably belonged to the shower from Pons Winnecke s 
comet It IS desiraUe to procure duplicate obs^a 
tions of these objects if possible for the purpose of 
werkmg out their real paths and ascertoinmg whether 
or not their radiant points nearly coincide with that 
computed for the above comet 

The fdlowing are the times and apparent paths 
of six of the more noteworthy mnteors seen here and 
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if any of them have been obioirved elsewhere I shall 
be very glad to receive such details as were recoided 
It need only be said with refiience to the objects that 
No 4 in the list was a splendid fireball tnd that 
No 5 IS included on account of its ctccedinglv slow 
motion No 3 was n t irrui itely obscived owing to 
Its flight being partly int ccftcd bv a building 
Nos I and 4 were d rected from radiants fa d st nt 
from that of Pons W innecke 


No. G M 1 Mac 


13 33 

1J18 5X 
«3 30 
>3 34 


( oriel June 28 ij2i 

tu Notes 1 a nt 

33f +484 212 + 451 Hii 1 streak 3 3fa4 
3I» I 327 74 M whte rl V\ 

293+15 298+ s Slow h P W 

3W+31 j4» 18 Slov f W 

jll+67 330 + 61 \ ry era slow I W 

319+194 31*+ 2 Raj d whte 70 + 66 

The I muRE of thf Earth - An artitk on this sub 
ject by Prof I J J Set (Astr Nach Nos 5103 4) 
IS interesting as an historical sumiiiary of the progress 
of knowledge on the subject Sir Isaac Ntwton recog 
nised that the co iij ressiun was considerably less than 
. tjjQ hgure for equilibrium with i homogeneous 
earth The three chief methods have been 
(i) the measurement of arcs of latitude (a) lunar 
perturbations and (j) pendulum observations In 
1751 La Condamine lublished the value 1/3036 de 
duced from measurement of arcs of latitude m France 
and Peru In 1802 Burg found the value 1/30505 from 
method (2) These two values were surprismgiy good 
for that early period but stiU not entitled to any 
weight compared with modem determinations 
although Prof See assigns some to them The figure 
>/i»93 4^S was published by Clarke in 1878 and 
generally superseded Bessels value of 1/2991538 
although the latter now appears to be closer to the 

tmth In rwnt y^s methods (1) and fa) in the 
hands of Helmert Hay ford, Bowie and others have 
given venr Mnsistmt results, from which the weighted 
mean 1/2983 is deduced Prof See gives a useful 
table for obtaming geocentric latitude and radius 
vector on this assumption and notes that in his 
,*« value 1/394 adopted In Brown s Lunar 
Tables, is decidedly too large 
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Sir Brneit Sh«ckletoa*t New Expedition. 


S IR ERNEST SHACKLEION announoea m the 
Ttmei and Body Mail a new Antarctic expedi- 
tKMi to start under hu leadership in August The 
region to be explored is that missing part of die 
Antarctic coastline which lies between Diygalski's 
Wilhelm Land and Bruces Coats Land In this 
stretch the only land known with certainty is the bold 
headland of Cape Ann, or Enderby Land discovered 
by J Blscoe in 1831 but never visited Cape Ann 
pfxibebly marks the edge of the continent Kemp 
Land, a little further east and also on the Antarctic 
Circle was reported m 1833 but its existence needs 
venfication Cook (1*73) Btsooe (1831) BeUings 
hausen (1830) and Moore (1845) isere each thwarted 
by pack in their attempts to push southwards to the 
west of Cape Ann In lat dS** 5 S long i6® 37* E 
Bellingshausen was probably not far from land but 
these early navigators took no deep soundings A large 
bight in the coastline in this region is improbable but 
glacier tongues may occur and bv obstructing the free 
movements of the pack along the coast make approach 
and landing difficult Sir E Shackleton hopes to avoid 
wintering in the south and plans to sail northwards 
from Coats Lmd through the more open eastern part 
of the Weddell Sea to the South Sandwich group and 
South Georgia \fter refitting he proposes to sail 
eastward wa Bouvet md Hearo Islands to New Zea 
land t'lking deep-sea soundings on the way It will 
prove no easv matter to sound in the stormiest seas 
in the world but it is to be hoped he will be successful 
and so amplify the work of the J aldma and Seotta 
and further east that of the Challenger and Gauss 
On the way home soundings are to be taken in high 
latitudes in the south eastern Pacific 
In addition to his Antarctic work Sir E Shackleton 
proposes to visit a number of isolated islands and to 
seari^ for others the existence of which is doubtful 
In the latter category is Dougherty or Keates Island 
which was reported in lat 59° 40 S long 110° 45 
W in 1841 and smee has been sighted only once and 
several times searched for in vain It probably has no 
existence Search is also to be made for Tuanaki 
a legendary island in lower latitudes in the South 


Pacific Of the other islands in the expedition s list, a 
few afford scope for exploration but others are well 
known, even if seldom visited St PauPa rocks, near 
the Eguator have been explored by a number of 
scientific expeditions, from that of the Beagle (iSssj 
to that of the Scotsa (1903) Their geology, birds, ana 
scanty planUlife are well knowm South Trmidad 
achieved fame from Mr b F Knight s cruise m the 
Alert and was visited in 1903 by the Discovery , httle 
new can be expected there Gough Island, or, more 
correctly Diego Alvarez 380 miles south east of 
Tnstan da Cunha promises more mterest Ihe only 
scientific expedition that has ever visited that island 
was the Scotia which in 1904 secured several new 
species of birds and plants Heard Island was e\ 
plored bv the Challenger but Bouvet Island dis- 
covered in 1739 and sighted again and even photo- 
graphed m 18^ is quite unknown It appears to be 
ice-capped and is said to be maccessible Interesting 
work will be done m the South Sandwich group 
which IS imperfectly exj^ored even if known to 
sealers at one tune In South Georgia work remains 
to be done on the east and south coasts 
The expedition is to be equipped for oceanographical 
work which will be conducted lhrouf,hout the voyxge 
Meteorological research will be assisted by the use of 
a specially constructed seaplane and pilot balloons 
In the Quent the expedition hns a first rate ship for 
the work She is a Norwegian wooden vessel of some 
300 tons built four years ago and thoroughly tested 
in hunting and trading in the Barents Sea and Spits 
bergen waters The Ouetf has auxil arv engines and 
will be ngged as a brigantine Su- E Shackleton wiU 
be accompanied by six members of his former expedi- 
tions including Mr F Wild Ciots F Worsley 
and J R Stenhouse Dr A H Macklin and Mr L 
Hussey meteorologist No other names of the staff 
are announced but the personnel which is to be small 
IS said to be complete The expedition is financed 
Mr J P Rowelt and will be styled the 
ackleton Rowett Oceanographical and Antarctic Ex 
pedition Mr F Becker his dso gven generous 
support R N R B 


Milk Customs of Bunvoro Central Afnca 


O N June 31 the Rev J Roscoe rexd a paper on 
The Milk Customs of Bunyoro at a meeting 
of the Royal Anthropological Institute Mr Roscoe 
after i brief account of the distribution of the mam 
groups of peoples in Central Africa described the chief 
social ana religious ceremonies of the Bunyoro of 
which the ntual of the milk formed a port These 
ceremonies have become obsolete under the influence 
of Christianity but they were revned and reenacted 
so far as possible in order that Mr Roscoe might 
have an opportunity of witnessing them 
The King of Bunyoro is expected to put an end to 
his own fife as soon as he reels his powers failing 
through illness or old age His death is announced 
by one of the milkmen of the sacred cows m the 
words The milk is spilled pronounced from the 
roof of a hut and accompanied oy the breaking of a 
pot of milk This man and the 1^ whose duty it is 
to bring die cows to the royal enclosure to be milked 
are thweupon put to death ui order that their spudts 
m^ serve the lung in the next world 
Ihe princes who lay claim to the throne now take 
to arms and fight until only one is left alive This 
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survivor claims the body of the king which lies in 
the royal enclosure unburicd until he comes Mourn 
ing then begins ind the dead king is buried in a pit 
filled up with barkcloths in a speciiUy built hut 
Iwo of his widows are buried alive with him The 
country is then purified by the new king s sister who 
sprinkles the people and rattle gathered m the royal 
enclosure with a mixture of water white clay and 
milk A sham king is appointed for the purpose of 
removing sorrow and sickness He is set on the 
throne receives homage and gifts and is then taken 
nside 'ind strangled by the chief minister The new 
king then moves to a new royal enclosure and begms 
hi^eign 

The king as the chief pnest for the people and 
cittle has 1 constant succession of ceremonial duties 
to perform His food is milk from nine sacred cows 
brought in from the n^al herd and milked with much 
ceremony While the king dnnks everyone ui the 
n^al enclosure kneels dosvn and hides nis face, a 
cough or sneeze is punishable by death Later in the 
day the kmg has a meal of four pieces of meat served 
by the rityal coede who has to place them in the 
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King’* mouth with a fork ; should the fork touch the 
king’s teeth the cook is instantly put to death. All 
who have to do with the king’s food, either milk or 
meat, are specially Mrified, and have their faces, 
chests, and arms whitened. Daily the king has to 
pass through a series of seven sacred huts for the 
purpose of herding three of the sacred cows in a 
speml enclosure. ITie rest of the day he is occupied 
largely with royal duties, receiving and judging his 
people. 

At every appearance of the new moon there are 
festivities which last nine days. The king, as soon 
as the new moon appears, pronounces a blessing on 
the people, and dancing ana music begin, continuing 
day and night for a week On the second day the 
king proceeds through the seven sacred huts to the 
place where he daily herds the sacred cows, and there 
ne receives any member of the Sacred Guild who has 
offended. The mark of pardon is to be allowed to 
kiss the king's hands, and, however kindly the king 
mav address the man, unless he holds out his hands 
to ^ kissed, the man knows that he has only a few 
davs to live. 

The admission of a new chief to the Sacred Guild 
is also a milk ccremonv of impwtance, for the new 
chief has to drink some of the king's sacred milk in 
the presence of the kinjj. The experience is so triing 
that men sometimes faint under the ordeal. 

The king holds an annual celebration of his acces- 
sion to the throne, when to defeat his enemies he 
shoots arrows to each quarter of the glohe from a 
special bow strung with sinews cut from the shoulder 
of a living man. Once a year also the king calls for 
a blessing on the land by offering pieces of meat to 
each of the four quarters of the globe. 

In reply to questions asked after the reading of the 
paper, Mr. Roscoe said that the realon for these cere- 
monies, as given by the natives themselves, was purelv 
economic. The aim was to promote the well-being of 
the catlle and the crops 


Trees and Shrubs of Mexico. 

T he first Instalment of an account of the woody 
l>lant<, of Mexico, by Mr. Paul C. Standley, is 
issued as vol. xxiti., part i, of the Contnbutions from 
the United States National Herbarium. The work 
is based upon the extensive series of Mexican plants 
in that institution. The botanical features of Mexico 
have attracted attention from the da^s of the earliest 
explorers, and many botanists have visited the country 
within the last hundred years, yet the flora is still 
but imperfectly known. The plant formations are 
remarkably diverse, including the wet tropical forests 
of the southern lowlands, the temperate deciduous 
and coniferous forests of the central plateau and of 
the ranges of the Sierra Madre, the alpine zones of 
the high peaks like Orizaba and Popocatepetl, and 
the great barren or cactus deserts in the northern 
States. For anything approaching a complete account 
of the flora of Mexico we have hitherto had to rely 
on Dr. Hemsley’s list in the "Biologia Centrali- 
Americana,” published nearly forty years ago; much 
botanical work has been done in the country since that 
time, and a descriptive flora which will give an 
account of present knowledge and serve as a starting- 
point for further work is a desideratum. 

Mr. Standley deals only with the trees and shrubs, 
the larger number of which, emecially those oi 
economic importance, are probably already repre- 
sented in herbaria. In his introduction he gives 
an Interesting account of several of the earliest enter- 
inises for the botanical exploration of Mexico, in- 
cluding that of Francisco Hernandez, 1570-77, and 
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that of Martin Sessi and Jose Mocino more than two* 
centuries later. Large collections of plants and 
sketches were made in connection with both these* 
expeditions, and extensive accounts prepared in manu. 
script, but the work of Hernandez was not published! 
until long after his death, and then only in an. 
abridged form; while Mocino’s "Plantse Novas 
Hispaniw ” and “ Flora Mexicanii ” were issued by 
the Sociedad Mexicana de Hisioria Natural in 1886' 
and 1888 respectively, by which time their interest hadi 
become merely sentimental. 

The present instalment of Mr. Standley’s work deals- 
with the ferns, gymnosperms and monocotyledons,, 
and a few families of dicotyledons Bv an oversi^t 
no clue to the general svstematic arrangement tea 
been given ; there is an elaborate key to the families,, 
which should have been given numbers. Keys to the 
genera arc supplied under each family and to the 
species under each genus ; references to the original' 
description of genus and species are given, the range 
of each species so far as it is known is indicated, and' 
in some rases short descriptive notes are add^; the 
native names and economic uses are also mentioned. 
I'he ferns (elaborated by Mr. \V R. Maxon) are 
nearlv all tree-ferns; the conifers include twentv-six 
species of pine, and a few cypresses, junipers, 
ephedras, and others. There are a few grasses — 
bamboos, reeds, etc. — eighteen gcner.i of palms, and, 
though strictly herbaceous, three genera of climbing 
.iroids ore included. Prof. Trelease has been largely 
responsible for the account of the liliaceous and 
amarylliibjceous plants, types characteristic of dry 
lountrv, including the viiccas and agaves, species of 
the latter genus numbering 170 'The dicotyledons 
include fifty-nine species of Piper, poplars, willows 
(sixteen species), walnut and hickon, and alders (six 
species). 


University and Educational Intelligence. 

Birminoh^ — At a degn'e congregation held on 
July 2 the Chancellor (Lord Robert Cecil) conferred 
the following degrees D.Sc. Fred Johnson ; M.D. • 
John .Shaw Dunn; Ph.D. H. I) K. Drew, Abd el 
Rahman El Sawy; • F Adcock, C F. Allpress, 
H Burgess. V A. ('ollins, \V \ P Challenor, 
J. G. H Frew, C V H.ickett, Lucy E I fai drastic. 
VV. J. Hickinbottom, T. L. Ibbs, D If. Ingall, F. 
James, L. A Jones, E W Pratt, E. A F Reeve. 
H S Rooko, F G. Srnwlcv, R C. Watson, Oorothv 
Webster, and E. H. Wells. 

In addition 134 candidates were admitted to the 
degree of B.Sc 

The Chancellor announced that the recent appeal 
had brought in 285,062! , besides increased grants 
from educ,ition committees in the surrounding 
counties. ” 

A generous donation of 5000/ from Mr. C. Hyde 

k.. o„oKi«j rr-i„o„s... ^ house, to be 

seventy men 


Cambridgk— A travelling fellowship of aooJ., offered' 
to past students of Girton College, and tenable at any 
foreign or colonial university, has been awarded to 
Mis* M. G. Tomklnson, assistant lecturer In 
chemistry. Girton College. Miss Tomklnson proposes 
to work in the chemical laboratoiy of the University 
of Toulouse, under the direction of Prof. Sabatier. 


DuiaiN.-Mr. D. Clark, lecturer in clvU engineering 
and chief assistant to Prof. Moncur in the Royid' 
Technical College, Glasgow, hai been elect^ to uie 
chair of civil engineering at Trinity College. 

The honorary degree of LL.D. has been conferred’ 
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upon Sir R. A. Fniconor, preaidont <rf the Univereity 
of Toronto, and that of D.sk. upon Prof. E. Borel, of 
Ihe Univereity of Parle. The ordinary D.Sc. decree 
hae been conferred upon Mr. J. H. J. Poole and Mr. 
•G. de P. Cotter. 

Durham.— The honorary degree of D.Sc. hoe been 
conferred upon Sir E. H. Tennyeon-d'Eyncourt, 
^ dir ec t or of naval cooatruction, the A^iralty. 

It ie propoeed to confer the following honorary 
degrees on die occasion of the forthcoming meeting of 
the British Medical Association at Newcastle^ipon- 
TVne \—D.C.L. : Sir William Macewen, Sir Thomas 
Oliver, and Sir Humohry Davy Rolleston. D.Hy.: 
Mr. T. E. HUl and Dr. J. W. Smith. D.Sc.: Sir 
Arthur Keith. D.Litt. : Sir Dawson Williams. 

Lbids. — ^T he gas plant specially designed for ex- 
perimental purposes which Mr. Henry Woodall is 
erecting as an adjunct to the Department of Coal 
Gas and Fuel Industries of the University of Leeds, 
and as a memorial to the late Sir Corbet Woodall, is 
now in process of construction. Mr. A. G. Glasgow, 
having expressed his desire to associate himself with 
this memorial, has made a donation of 500 guineas 
for the purpose. 

Oxford. — Mr. W. C. Burnett, Worcester Collie, 
has b^ appointed secretary of the Delegate of Local 
Examinations in succession to the late Mr. H. T. 
Gerrans. 

Mr. P. H. Martin New College, has been elected 
to 'the Theodore Willums scholarship in anatomy, the 
annual value of which is 50I. and tenable for two 
years. 


Mr. a. W. Shern has been appointed professor of 
surgery in the Welsh National Sdiool of Medicine. 

Thx J(dnt Committee of the Royal Society and the 
University of Sheffield has apperinted Dr. N. R. Adam 
to the Sorby research fellowship. 

Prof. H. C. Plummer, Royal Astronomer of Ire- 
land, and Andrews professor of astronomy in the 
University of Dublin, has been appointed professor 
of mathematics at the Ordnance College, Woolwich. 

The London CounU Coundl has adopted a recom- 
mendation of the Education Committee that the 
Board of Education and the Senate of the University 
of London be invited to explore the possibilities of the 
Holland Park site before further action is taken 
relating to the Bloomsbury site 

Anhoumciment is made of the following gifts;— 
Bristol University has received from Mr. H. H. Wills 
the sum of aoo,oool. to build and equip a new physics 
laboratory; and Glasgow University and the Royal 
Technical College, Glasgow, have received lo.oool. 
each under the will of the late W. J. Chrystsl, 
•chemical manufacturer. 


An election to the Ackroyd memorial research 
fellowship in the University of Leeds is to be made 
^ ...J, candidate y ' 


diortly. The selected candidate a^l be expected to 
larry out an approved scientific investigation of a 
Uolo^CaL phyu^, or chemical nature bearing, 
directly m Indirectly, upon the production or propertir' 
of WOH Mr other textile materials, or upon the mom 
facture bf textUe fe’--’-- — *-*- * — * **■ 

inmtal of 301 
uM fMMtMUe for a I 
-mist IW i ddft to ^ 


facture bf textUe fabrics. The fellowship is of ^e 
annual of 300I. It Is tenable for one year, 

mid fmgmUe for a second or third year. AppUcatioos 
fo fba Registrar of the Uniymty by, 
; July sS. # 
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CkieMdar of ScieatiAc PioinMiro* 
duly 7 , 1U4. OMrg Mmou OhM dM.— The fame 
of Ohm rests mainly on the small pampMet, "Die 
^Ivanische Kette mathematisch bearbeitet,” pub- 
ushed by him in 1827, when he was protesor of 
mathematics at the Jesuit Cdlege, Cologne. His 
well-known law was first enunciated a year or two 
earlier. 


duly », 17M. Terbem Olef Bwgnnmi dM.— The 

contemporary of Schccle, Bergmann from 1967 held 
the chair of chemistry at Upsala. He made improvCb 
ments In the methods of chemical analyses, and in 
> 77 S published his essay on “Elective Attractions." 

ilidy •, 1716. J asspli Sanvaor dM.— The great 
pioneer worker in acoustics, Sauveur was educated 
for the Church, but in 1686 became professor of mathe- 
matics in the College de France. His study of sound 
covered the last twenty years of his life 
July t, 1IS6. Anwdao Avogndra, Oaiita M Qiiarapia, 
dM. — Of noble parentage, Avogadro, from 1^ to 
1831, was professor of physics and mathematics at 
Veit^li, where in 1811 and 1814 he oublished the 
memoirs containing the law which bears his name. 

didy 16, 1616. dakam QottfrM Qale dM.— When 
assistant to Encke at Berlin, Gallo and D'Arrest, at 
Leverrier’s request, searched for Neptune with the 
aid of Bremiker’s map. Ga’lc first saw the planet 
on September 23, 1846. Afterwards he was for many 
years director of the Breslau observatory, 
duly 11, 1167. OMrge Atwood dM.— A distin- 
guished Cambridge matheinatici.in, Atuood first de- 
scribed his well-known machine in 1784 in his 
treatise on the rectihnc.ir motion and rotation of 
bodies. 

didy 11, 1666. iiiMfl Nowoomb dM.-One of the 

most distinguished astronomers of recent tiroes, 
Newcomb, in 1857, at the age of twenty-two, entered 
the office of the American Nautical Almanac, of which 
from 187^ to 1897 he was director. Like his col- 
league Hill, he was a great master of dynamical 
astronomy. 

duly 18, 1668. dom Piowd Mod.— Picard has been 
called “the father of French astronomy." He was 
an assistant to Gassendi, visited Tycho Brahe at 
Hven, edltcHl the “Connaissance des Temps," 
measured a degree of the meridian, and first uM 
the telescope with the quadrant. 

duly 1^ 1161. Louis daomoo MomM Daguorro dM. 
—One of the inventors of photography, Daguerre was 
a successful scene painter, and part owner of a 
diorama in Paris Six vears after the death of Niepce, 
with whom he had collaborated. Daguerre, in 1839, 
obtained sun pictures on silver plates covered with a 
film of iodide. 

duly 13, 1768. dameo Bradtoy Mod.— Recognised as 
one of the greatest astronomers of the first half of 
the eighteenth century, Bradley became Savilian pro- 
fessor of astronomy in 1721, and in 1742 succeeded 
Halley as Astronomer Royal. His discovery of aber- 
ration was made known in 1739; that of nutation In 
1748. His Greenwich observations are of gireat im- 
portance, and were reduced first by Bessel and then 
by Auwers, 

duly IS, 1666. PifedrWi Augiwt Keindd VM 
•twMKx dM.— The Mend of Gcrhardt and \\niliam- 
son, Kdculd was especially known for his speculatioqe 
on structural ehemisttr. Hi* work on the benaene 
theory has been described as “ the most brilliant pleoa 
of scientific prediction in the whole range of organic 
chemistnr.” His statue stands outs&e ^ fitw 
chemical Institute at Boon. E. C. S. 
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Societies sad Acsdenues. 

London 

June 7— Prof J P Hill vice 
preeident, in the chan- — M^or S h riewer Remarks 
ugift Testudo Lathu and T tbera —Dr P Chalmwa 
liltsM Remarks upon a_photograph of the death 
mask of a young —Dr F M Chapauui The 

diatnbution of bird hfe ui the Urubamba Valle) 
Peru — h Maalik New Indian Dnlid bMtles — Prof 
J P HU Some ftiarsupial embryos especially the 
ko^ (Phascolarctos) and the wombat (Phascokmya) 
— R I Peeech The external characters of the koala 
(Phascolarctos) and some related marsupials — Dr 
C F Sooatag The comparative anatomy of the 
Imala (Phascolarctos) and the vulpine phalanger 
^rickoturus ttd^etda) —C T Ragaa Ihe Cichlid 
mhes of Lake Nyassa 

R^al Metseselegkal Secisty June ij-Mr R H 
moker, president, m the chair — O M B Debssn 
Tne causes o< errors in forecasting pressure gradients 
and Bpper winds The usual methi^ of checking the 
accurai^ of forecasts hy finding their absdute error 
IS Rtisli^ing particularly when the weather is very 
settled It would be bettei to find the improvement 
obtained by forecast ng e g to compare the 
absolute error of the forecast made for 
t^ty tour hours nhead w th the actual change 
of direction m the twenty four hours Trial fore 
cuts of the pressure gradient when checked thus 
showed but small improvement the inaccuracy 
in estimating the future positions of centres of hign 
and low pressure is i large factor but a greater error 
It due to the small irregularities of pressure which are 
local and transitm'i and which therefore seem 
almost impossible to forecast— R F OraagH The 
physical structure of cloud form in the lower atmo- 
tohere Beginning with n constructive enticism of 
the theory of cumulus formation the behaviour of 
eddv foimed stratus sheets the possibility of outward 
radiation at night causing cloud format ons and the 
formation of sub strata underneath various types of 
cloud sheet are discussed The last part of the paper 
deals with cvclonic nimbus and describes the cloud 
Structure of a cvclone while rain is fall ng that actual 
rain producing cloud is formed bv the ascent en 
nuuse of the eddy formed damp layer A cirrus like 
cloud forms at low altitude dur ng the passage of 
one air current ov r mother if the movement set op 
W friction causes th elevation of a damp layer in 
the upper air current The int«.rpretation of cloud 
form in torm^of ph\^ cal structure will probably have 
a place in the sveather forecasting of the future 
N A CMNlssspalss and J Wadsworth Vanabilitv of 
temperature over Furope and North America 
(1900-9) The vanabilitv of temperature is measured In 
this paper by standard deviations from the mean of 
ten values of the annual mean tempwature from 
looo to 1909 for a large number of European and 
North American stations The small number of years 
considered is an objection but conristent results have 
been obtained No corndation is found between alti- 
tude and temperature variabilitv but a fair connection 
u indicated between latitude and temperature vana 
bility Charts of isopleths representiOjg variability of 
temperature show generally an increased variability 
towards the north but a decrease towards the coasts 
Secondary maxima and minima occur the positions 
of which foUow the configuration of the land In 
Bun^ maxima occur over N E KOssia W G«r 
many Prance and Spam and minima over the 
Atlantic and Mediterranean A chart of S W Europe 
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for 1890-99 showed the same general features aa 
that for 1900-9^ but with different absolute valuea 
for the various isopleths 

Rsyal Statistical Society June at —Sir R Heniy Rew, 
presideiit, ui the chair — Mrs W J Bartsn Women s 
mmunum wages Ihe mam sources of the figures 
given were the wage rates for unskilled women ool- 
Iroted m the Labour Gazette and those settled by the 
Trade Boards The rales quoted were all minima 
and it was difficult to ascertain the proportion of 
workers earning more than the prescribed rates The 
paper dealt with the groups of women workers 
affWted by Trade Boaid legislation eg the distn- 
butive trades sewing trades laundries sugar con- 
fectionery, and fruit preserving trades paper and 
prmtmg trades and the metal trades Each trade 
was examined m detail tables were sutoitted 
showing the Trade Board rates payable in dif- 
ferent districts and the changes therein at different 
dates, and where possible the various wages paid by 
voluntary agreement between employers were given 
for comparison with the legal rates Trade Boards had 
raised the waMs of the lowest paid workers and un- 
controlled trades hid been strongly influenced while 
several trades possessing Trade Boards had agreed 
upon rates considerably above the legal minimum A 
minimum standard a age for the unskilled work of 
women and girls had been created 

Mlaeralsgical Ssdefy June 21 —Dr A E H Tutton 
past president m the chair Dr H Hlltsa A note on 
crystil measurement Labour could be saved bv 
measunng the angles between rones through two faces 
instead of the anisles beli^cen r nes through one face 
nd the angl s between this face and the rest — A 
Braataiall Ihe tiend of reconstitution processes in 
shales slates and phvll tes The author correlates 
microscopiral data with data deduced fi< m chemical 
analyses The finely pon dered rock is extracted with 
(o) 20 per cent of hvdrochloru icid (b) per cent 
of hydrochloric acid and the extracts are analysed and 
discussed with reference to Ihe molecular proportions 
of the bases present The residual slims is treated 
with dilute hyarofluoric acid freed from silica gel and 
thoroughly washed Free carbon particles are floated 
off by the froth produced on Wgoroush shaking up the 
slime with water to wh ch a few drops of amyl alcohol, 
paraffin and sodium silicate have been added 
^mples of coarse-gradc and fine grade serinte are 
separated bv eiutnation and analysed Heavs or in 
soluble res dues are obtained and examined Data 
referring to Bohv an rocks and the Skidd iw Slate are 
discussed The general trend is towards the estab- 
lishment of a metastaUe ternary system of white mica, 
chlorite and quarts bv a process of molecular differ- 
entiation (o) Monad oxid s type R ,0 allied with 
alumina silica and water (mica) (b) dlad oxides 
type RO allied with alumina ferr c oxide silica and 
water (chloritic matter) and (c) free silica (quartz) 

In the early stages this differentiation is impmect 
the mica contains iron oxides magnesia etc and 
the chlontic matter adsorbs alkalis The identity o# 
mineral species evolving from the chlontic matter de 
pends partly upon the molecular ratio R ,0 RO and 
this in turn depends partly upon the reduction of ferric 
oxide to ferrous oxide The development of rutile 
ilmenite epidote etc is probably subordinate to the 
mam trend — W A Rkbiidaon The micropetro 
granhv of the rock gypsum of Nottinghamshire A 
wide range of structural tapes including many meta- 
morphic tvpes are found The evidence supports the 
view of B Smith that the mam senes Is of sedi 
mentary origin and that the nodular deposits am 
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«(£regat)on(. The metatnorphic effects appear to be 
due to pressure caused by the partial or complete 
hydration of the anhydrite. 

Edinburgh. 

Royal Seckty, June 6. — Prof. F. O. Bower, president, 
in the chair.— By request of the council, Lt.-Col. W. 
Glen LMea gave an address on plague and rats. After 
.a brief historical survey Lt.»CoI. Liston traced the 
oourse of events by which after the discovery of the 
bacillus in 1898 the connection between rats and the 
disease was established. The link connecting the 
plague in rats with the plague in men had still, how< 
ever, to be found. A curious experience of a friend 
who had been attacked by a swarm of cat fleas on 
■entering a part qf a house which had been disused for 
some time suggested the possibility that the rat flea 
might be the agent of transmission of the disease. 
Soma iittle time later, in a certain tenement in Bom- 
rats began to die from plague, and as the rats 
became scarce, rat fleas began to trouble the in- 
Ihabitants, and cases of plague began to develop among 
them. Lt..Gol. Liston received a samp'e of thirty 
fleas caught in these circumstances. Of these fourteen 
-wtre rat fleas. Previous experience had shown that 
odt of 2^ fleas caught on men, only one was a rat 
flea. Evidently the rat fleas, deprived of their normal 
boat, had fastened on man. Another link in the chain 
of evidence was provided by an outbreak of plague 
among some guinea-pigs kept In Victoria Gardens 
An examination proved that the guinea-pigs, which 
normally seldom harbour rat fleas, were infected with 
many of these, and that plague bacilli were found 
1n tne stomachs of some of them. Further experi- 
ments were made, and while these were in progress 
the Plague Research Commission was appointed by 
an advisoiv committee of members nominated by the 
Roval Society of London, the Lister Institute, and the 
India Office. The findings of this Commission, con- 
■sisting of Major Lamb, Drs. Rowland and Petrie, and 
I.t.-Cm. Liston, have b^n universally accepted, proving 
that rats are the chief cause of plague, and that tm 
-plague is transmitted from rat to rat, and from rats 
to men, through the agency of rat fleas. 

June 30. — Prof. F. O. Bower, president, in the 
■chair. — M. M'C. Fairgrlevs ; The annual incidence of 
intelligence and its measurement by the American 
Army tests. While many boys of high mental ability 
have theu- birthdays in the late spring months, there 
IS a distinct risk that boys born in these months may 
-m^e to have intelligence rather below the normal. 
This result, previously indicated by an applicatlcm of 
the Burt tests to a limited number of boys, has been 
•confirmed by the application of an American Army 
test to as large a number of boys as was available. 
'Norms suitable for the application of the Army tests 
to other schoolboys are also given, as well as some 
«vidence that the average intelligence of public-school 
boys increases up to an age of twenty years rather 
than the earlier limit of eighteen or sixteen years 

g iven elsewhere.- J. M. Wor«s : Shackleton Antarctic 
xpedition, 1014-17 : Geological observations in the 
'WMdell Sea area. (1) A description is given of the 
Ice-bound nature of Coots Land, where there are 
^50 miles of barrier (shelf-ice) cliffs without bare 
rocks of any sort. (3) Elephant Island, South Shet- 
lands, consists of metamorphic schists, striking 
N. 70® E. Mr. Tyrrell examined the rocks petro- 
graphicaUy for comparison with other West Antarctic 
rocks, but found no resemblances ; he considers them 
to have been in pert volcanic ashes originally, but 
now much silicifled and chloritised. (3) South Georgia 
Is given a different interpretation from that of Mr. 
Ferguson. Exception is taken to his attempt at sub- 
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dividing the rocks and to his intei^totion of the 
structure. Instead of monoclinal Kdds and Uoclu 
faulting, one sees extremely compEcated folds strik- 
ing N.W.-S.E. .\n igneous complex was found at 
the south-east end of the island. Prof. I. Vf. Gregory’s 
cla'un of Palaeozoic rocks Is not considered proved, a 
Mesozoic age for the whole series being regarded os 
much more likely on the fossil evidence. There is 
nothing to show that on arc comparable with the Antilles 
connected the islands of West Antarctica. The neces- 
sary link, however, between the geologically similar 
regions of Graham Land and Patagonia may perhaps 
ba found, as Prof. Gr^ory first suggested, more to 
the west than South Georgia. — Dr. rl. Levy ; The 
criterion for stable flow of a fluid in a uniform 
channel. On experimental grounds O. Reynolds 
found that a simple critical relation exists between 
the velocity and the size of the channel and the vis- 
cosity of the fluid flowing along it, which corresponds 
to the passage from steady to turbulent eddying 
motion. Aero- and hydrMvnamical experiments 
during the past few years indicate the existence of 
such a critical relation in general. Many curious 
.lerod^namic phenomena centre round the explana- 
tion of this critical state. In the present paper, where 
the question is regarded from a new point of view, 
it is shown on general grounds that if a distribution 
of vortlcity is imposed on a viscous fluid, a critical 
relation shouM exist between the velocity and size of 
the boundaries and the strength of (he vortidty, 
separating the stable from the unstable state. The 
rase of a channel along which fluid is flowing with 
a parabolic distribution in velocity is considered in 
detail, and the critical relation due to the imposition 
of a symmetrical pair of vortices deduced and dis- 
cussed.— Prof. P. Maeaslr and C. M. Leltcli j The 
genus Clisiophyllum. Tlie representatives of this 
genus of fossil corals are exceedingly abundant at 
certain horizons In the Carboniferous rocks of the 
West of Scotland, especially in that known as 
the Blackbyre Limestone. These corals were col- 
lected, sectioned, figured, and described by a Glasgow 
geologist, James Thomson, who created a very large 
number of new genera and species. The typ^peci- 
mens were afterwards presented to the Kilmarnock 
Museum, and were involved in the fire that destroj-cd 
that institution. The materials studied by the authors 
Include those specimens that were salvaged from the 
fire and other collections in which the different genera 
and species had been named by Thomson. These are 
now in the Kelvingrove Museum, Glasgow. After the 
examination of several thousand specimens, nine 
genera and something like eightv spiles have been 
included in the genus Clisiophyllum, four variations 
of which have been suggested round whindi the genera 
may be grouped. Eight of these genera were founded 
on the axial column, and it is on this structure that 
the four types of varmtio.s depend for their signi- 
ficance. The authors hoped they had shown that 
these variants are linked together in an ontogenetic 
sequence, and that this is also a phylogenetic 
sequence. They believed that the elaboration ot 
species and their supposed values ns time-indices, as 
upheld by the late Dr. Vaughan and his disciples, had 
been carried to a length wholly unjustified 1^ ffie 
available evidence, and urged a return to simpler 
and more natural methods of stratigrafdiical and 
pnlaeontologiral classification. 

Paris. 

Acadsmjf af Sctsocss, June 14. — M. Georges Lemolne 
in the chair. — G. Bsrtnud : Fredholm equadons with 
principal integrals as used by Caudiy.— H. Mtaear; 
Functions admitting a theorem of atfrebraic addition. 
— J. KaxiH A* PMtf; Hypercylindrical ftinctkms.— 
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J AadrMa Rolling reststanLc and optical mirror 
method — J Le Rou The law of gravitation and Its 
consequences A critiasm of the tiKory of relativity 
—A reeli The phenomena of reson-mce in aspiration 
turbines An indication of the danger of resonance 
phenomena and of the modifications necessary to avoid 
them — M Ratsaa Remarks on the preceding com i 
munication — R Jarry Desisges Contribution to the 
stu^ of the bright Martian areas Ihe observations 
of G Fournier at Sdtif show that on April as iqao 
when the white polar cap was it a minimum the 
eccentnaty was sufficient to leave the pole free from 
a hue but in general the ect cntncity is less maiked 
— Pepssce The v ilue of the surface tension of mer 
CU17 in various gases In a vacuum the surface ten 
Sion of mercury is constant and the value found 
^4 mgr per mm agrees with thi earlier figure of 
M Stockle In air ammonia and sulphur dioxide the 
surface tension falls ripidly during the first ten 
minutes then more slowly finallv after twenty four 
hours readung a figure lower than in a vacuum The 
phenomenon is revet sible since on removing the gas 
the surface tension recovers its. oi iginal vacuum figure 
The change m the surface tensi n is piobably not due 
to a chemicil action of th< gis in the m«i ur\ — P 
Laabert Thi use of polanW light for the examma 
tion of old pictures By the use of polarised light 
the surface reflections can be suppress^ the colours 
become brighter and details clearer The method 
gives an indication whether a picture can be im 
proved bv modifying its varnish — M and Mme E 
Bsarfot The double refraction of compressed gliss 
It IS usually admitted on the basis of Wertheim s 
experiments that the dispersion of the double refrac 
tion of compressed glass, is negligible The authors* 
experiments show that there is dispersion in crown 
glass and agree with the values calculated by Have 
lock s law — L Dteaabs The enunciation of the 
principle of equivalence m thermodynamics — G 
Dijaiala The production of the argan spectra bv slow 
electrons — P Lolsel Rapid method of measuring 
natural leakage of an electroscope in view of the 
estimation of r id urn cnnniiion P Dsrmois The 
molybdomalatcs of ammonium and sodium Ibo 
rotatorv power is at a maximum when molvbdic 
anhydnde malic acid and ammonia are present m the 
molecular proportKMis a i 2 S xlium salts give the 
same r itio —I MasoUr and P Caste Phe action of 
sodium carbonati on solutions of chrome alum 
Pertevla and P Chsvensrd TTu retarded solution and 
piemature precip tation of non carbide in steels and 
the influence of th« initial state on these phenomena — 
Mile J Apoitt The dehydration of phenyldimethyl 
butanol and diphenyldimethyl propanol — M PsrissUe 
The composition of French essence of turpentine 
a pinene bromide a and /S-Pinene have been isolated 
from 14 litres of Trent h turpentine bt long fractional 
distillation under reduced pressure the f^ysical con 
stants have been redetermined and the action of 
bnmineon the hydrocarbons studitd Even when no 
hvdrobromit acid is cvolted the iction of bromine 
on pinene alwa\s gives a complex mixture of sub 
stitution and addition products the hydrobromic and 
produced being absorbed by the pinene — \ BrecisI 
and R Caraabert The tetrahydronaphthols — G 
Taarct The influence of ammonium molybdate on the 
rotatory power of mannite A complex compound has 
been isolated by crystallisation of mannite and am- 
monium molvbdate, and this possesses rotatory power 
It Is unchanged by water but immedwitelv decomposed 
bv dilute alkalis into ammonium mohbdate and 
mannite with loss of the rotatory power — H ds Pe« 
aMTsn The reduction of ethyl naphthoate and a case 
of reduction of an alcohol to hvdrocarbon by 

vTrt sr/ar T/stfT 


sodium and absidute alcohol Ethyl naphthoate is 
reduced by sodium and elh>l alcohol not to the corre. 
spending alcohol but to a dihydromethylnaphthalene 
a Naphthyl alcohol is reduced under the same condi- 
tions to the same hvdroiarbon — J F Dnrand The 
decomposition of mclallic alcoholates and phenates by 
heat Sodium methylate on heating splits up nearly 
quantitatively into hydrogen sodium acetylide sodium 
carbon it< ind culwn Poiissium methylate be- 
haves simil irh and there is ev (k nee th it at one 
stage potassium vapoui is present Sodium ethylate 
and phenate follow a different reaction — M Prsa^sb 
The stereoscopic photoglaph^ of irvstals — Bsarcart 
and R Abrsnl Some crystalline rocks of \Ibania — 
L Lalsad Tectonic observations in the pre Rifflan 
2one of northern Rharb Morotco — L Cayeax The 
magnetic iron minerals of the Ixingw-v Bnev basin — 
S Stefsnssca The correlation of the alveolar cavities 
movements and structuie of the last molars of 
mastodons and elephants \ Boataric Actinometric 
and potanmelric meisurements it high altitudes The 
intensity of the solar radiation received at the surface 
of the soil for equal thicknesses of atmosphere 
vanes in the sime sense as the polarisations — P 
Lesage Experimental culture:, of Fei^atella lonica and 
some other MusetnesB — Mme E Bloch Modifications 
of roots and stems by mechanical action I Lapkqns 
The nutntivc exchanges of animals is i functi n of 
their body weight — \ Thooris Contribution to the 
biological study of dners \ irfivsiological studv of 
two men capable of remaining under water several 
minutes — \ Polsck The effects of chromatism of 
Iho eve in complex colour vision — I Ronlo A new 
deep-sea fish ^eomhrolahrax htterAtpis caught near 
Madeira A detailed account of a new fish i aught at 
a depth of between 800 and qoo metres — H Hdrlsssy 
The synthetic action of o methvi d mannosidase — E 
Kayier The influence of the nitrogenous matenat 
elaborated bv the Arobacter on the alcohol ferment — 
r levadHI, \ Marie and <s Nlcelaa Ttu cirulence 
for man of tin. spiiochTla of the spontaneous sp rillnsis 
of the rabbit This organism is not j athogcnii for 
man 

Mei poi RNF 

Royal Society of Victoria \t ril 14 —Prof \ J 
Fwart jM'f sid nt in the cln r h Chapman The age 
of the iionst nr be Is of the Miinngton Pei nsula 
The author collates the pi mius evid nr based on 
the fossils as to the age of thi w 1 1 sp ea 1 ir instone 
beds and bi tie rer nt disci ven of c itain 1 siricted 
fossils shows the beds at I andshp Point and Baxter 
to belong to the Janiul in stapt inteimelnto bttween 
the oldrr Balcombian and the \oungtr Kalimnan 
The fossilifcious ironstone fiom Bixter is a meta 
somatised poly/oal 1 mestone thi cal 11 ei us portion 
bung entir h replacei bi limi mte 

Cspii Town 

Royal Sociaty of South Africa May 18 — Dr 
I D r Gilchrist president in the chair — 
Sir T Mnir Note on the product of any 

determinant and its bordered derivative — P A 
vaa ier BIfl Some South African stereums South 
African fungi of the genus Stcreum were dMcnbed — 
P A van der BIJI A fungus Gtbhelula Haygarthtt 
sp n on a spider of the funilj I scosidar A fungus be- 
lOTging to the genus Gibbeluli Cat at a found on a 
spider belongs to a species hitherto undescribed and the 
same G Haygarthtt Is suggested — W \ Nortaa Cir 
cumcision regiments as a native chronologt The 
Bediuana circumnsion regiments show that a mih- 
Uhy organisation of native tribes based on the succes 
sive circumcision companies of the south was very 
widespread in South Africa In the case of the 
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Baraloag and other tnbaa, the regiment Iteto runmng 
back to 1750 indicate whm the ^it between different 
bnuidiee occurred It I« eougbt to canr them far 
enough back to illuetrate the fission of the tribes 
now distinct frasn one another to which tradition 
pointe. but die rapid paeeuig of the old people makes 
this increasin^y oifikult and urgent These lists arc 
of value to history and philcfiogv for they aid in 
dating events 


Book* Received. 


phony % J Scott Taggart Pp xaiii+434 
(London Wireless Press LM) 355 
Geological Literature added to the Geological 
Society s Library during the Year ended December 31 
1913 Pp 347 (London Geological Society ) 5s 
Life of Alfred Newton Professor of Comparative 
\natomv Cambridge University i866-i{^ By 

APR Wollaston Pp xv+taa (London J 

Murray ) iff* net 

The Physical Society of London Proceedings Vol 
xxuii Part iv Po soy-sfis (London Fleetwav 
Press Ltd ) net 


Nedbonakttagdser 1 Norge utgitt av dct Norske 
Meteorologislu Institutt Middelverdier Maksima og 
Minima Pp ix+61 + 17 {rfates (Kristiania H 
Aschehoug and Co ) Kr 6 00 
Valenxkrafte und Rontgenspektren zwei AufsaUe 
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The London Electricity Inquiry. 

T he inquiry into the electric supply for 
London, which was opened by the Elec- 
tricity Commissioners on June 14, is still proceed- 
ing. Owing to the many conflicting interests ol 
the companies and the local authorities, the ques- 
tion is very complicated ; but as there is practical 
agreement on the engineering side it is hoped that 
an agreed scheme will be evolved. 'Ihe Com- 
missioners have to consider six proposals, but 
only three of them both cover (or nearly cover) 
the whole area and consider the appointment of 
a Joint Authority as contemplated by the Elec- 
tricity Act of 1919. These three proposals were 
submitted by (i) the London County Council; 
(a) the conference of local authorities owning 
electricity undertakings in Greater London; and 
(3) the London Electricity Joint Committee, 1920, 
Ltd., which comprises nine of the leading London 
supply companies. In addition there are also 
proposals by (4) the Metropolitan Borough 
Council of Poplar, which asks that the East London 
supply should be considered as one district ; (5) the 
Great Eastern Railway Co. ; and (0) the London, 
Brighton, and South Coast Railway Co. 

The first three proposals have much in 
common from the engineering point of view. It 
is recognised that, owing to the financial con- 
ditions prevailing at present, the proposals sug- 
gested in 1914 for the immediate . erection of 
Ckipital stations would not now be advantageous, 
cUbough the demand for electric power is much 
in mmess of the supply. At present prices it does 
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not pay to shut down even antiquated stations 
and to replace them by others more efficient. The 
L.C.C. scheme (i) is based on the retention and 
development of certain of the existing stations 
in the area, whilst the other stations gradually 
cease to be gem rating stations. In the original 
scheme the building of capital stations before 
1935 was contemplated, but it is now thought 
inadvisable to hamper the “Joint Electricity 
Authority ” with a large capital outlay. It is pro- 
posed to organise on a sound basis the present 
facilities in the area. In the first stage of the 
scheme as now modified eighteen of the existing 
sixty-onc generating stations will be gradually 
shut down, and in the second stage a further 
twenty-six will disappear, leaving only seventeen, 
of which twelve are owned by private companies. 
In the first stage thirty-onc of the stations would 
be interlinked by high-pressure cables, working 
pressures of 33,000 and 11,000 volts being used 
for the interconnecting mains. Considerable 
economics could thus be effected by diminishing 
the capital plant required and having engines 
running only at their most economical load. 
It will be seen that the proposal is a direct re- 
versal of the earlier electrical legislation, which 
always contemplated having two competing com- 
panies in each district. 

After 1925 the L.C.C. contemplates the building 
of four new capital stations each of 250,000 kilo- 
watt capacity. It also proposes to reconstruct 
the existing stations at Stepney and Deptford on 
a much larger scale. All the new stations would 
be situated on the Thames. The one at Chiswick 
would be capable of supplying the whole of 
Middlesex at 33,000 volts. The remaining stations 
would be east of the Blackwall tunnel at Black- 
wall, Beckton, and Greenwich respectively. It ia 
calculated that by extending existing stations 
and interlinking them there will be a total plant 
capacity of 577,000 kw. available in 1925, and 
this could supply a demand for 500,000 kw. It 
ia thus possible to postpone the erection of these 
super-stations in the hope that money and plant 
will be cheaper after 1925. The maximum power 
available by extending existing stations is 
760,000 kw., but it is probable that in four years’ 
time the gain in lower working costs effected by 
building these large stations will more than off- 
set the higher capital charges that would have to 
be met. 

The companies (3) desire to restrict the area 
— at least in the first instance— within a radiua 
of ten miles from St Paul’s. In their opinion it 
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would not be economical to supply the outlying 
districts until the demand increases They differ 
also from the L C C and the local authontiss 
in the constitution of the Joint Authority ” which 
they propose They suggest that it should consist 
ot sixty two members As most of the work 
would have to be delegated to technical com 
mittees, we thmk that a council of this size is 
much too big and would prove unworkable 

Very divergent opinions are held by some of 
the County and Borough Councils interested in 
the schemes For example, the Middlesex County 
Council wants to be excluded, while the Surrey 
County Council, although only part of its tern 
tory IS involved, wants to be included The 
representative of the Poplar Borough Council, 
which has a scheme (4) of its own, objected to 
all the first three schemes 

It was pointed out, when the 1919 Electricity 
Act was passed, that it would be to the mutual 
advantage of the Joint Authority and the railways 
that the former should supply electricity to the 
latter Some of the railway companies, including 
(5) and (6), think that they will be able to generate 
electricity more cheaply themselves, one of 
the reasons adduced being that the Joint Authority 
uould not be able to borrow money more cheaply 
than the railway companies can, and would be 
hampered by having to provide a sinking fund 
on Its capital, no such necessity arising in the 
case of the railway companies We think that 
this is a very doubtful reason It seems prob 
able, however, that in any agreed scheme con 
sideration of any railway load will be excluded, 
at least for the first few years 

The brief account given above of the first results 
of the inquiry will show that the great expecta 
tions which some engineers based on the 1919 
Electricity Act have still to be realised Financial 
considerations and vested interests have proved 
stumbling-blocks But it is very satisfactory to 
note the conciliatory spirit m which the 
engineers immediately affected by the proposals 
ha\e considered them 

Supply engineers recognise that fuel economy 
IS the most unportant problem they have to study 
Recent tests ^ow that in the boiler house it is 
possible by scientific management to employ use 
fully from 80 to 85 per cent of the calorific value 
of the fuel It is heart breaking, therefore, for 
some engineers to have to use old fashioned 
enguies which consume 40 to 50 per cent more 
steam per horse power developed than the best 
ou>dern engines In the national interest it is 
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necessary that these engines should be scrapped at 
the earhest possible moment The great increase to 
electric power consumption is well exemplified lo 
the case of the city of Sheffield The 1914 con- 
sumption was ao million units. It is now Vjt 
million units, the coal consumption being 5000 
tons per week In this connection we hope that 
the use of raw coal for steam raising will soon 
be a relic of barbarism There is no difficulty m 
designing furnaces for utihsing coke, and several 
are in everyday use The economies effected b} 
using powdered fuel are also worth considering 
A hopeful sign of the times is the increasmg 
CO operation between the electricity and the gas 
industries At the inquiry Mr G W Partridge, 
giving evidence in support of the companies*' 
scheme (3), said that arrangements had been 
made with the Gas Light and Coke Co with 
regard to leasing part of that company’s site at 
Beckton for erecting a super station which it was 
proposed to build m sections as the demand grew 
Owing to the large quantity of coke and coke 
breeze on the site, much of which at present goes 
abroad the cost of fuel would be very appreciably 
cheapened The gas company would also be will- 
ing to let to the companies the use of the existing 
wharves, piers, railway sidings, etc There would 
thus be a great saving in capital outlay Any of 
the improvements, which arc hopefully looked for- 
ward to, in the carbomsation of coal, the utilisa- 
tion of waste heat, and new by products would 
be to the mutual advantage of the two interests 
The history of electric supply in this country is 
largely one of legislative interference with a 
flourishing industry We are glad that the in- 
dustry IS now so largely dependent on private 
initiative Engineers have no delusions about 
receiving large Government grants, although the 
supply of cheap electric power, bringing new in- 
dustries to life, IS vital to the prosperity of the 
country fhe inquiry has proved that the supply 
engineers are wiUing to accept the best and, 
consequently, the most economical solution, even 
if at first It affects their private interests adversely. 

Congress ot UniTerstties. 

A t Oxford last week the second congress of 
the Universities of the Empire was held 
under perfect conditions as to weather and public 
and private hospitality The large and distin- 
guished assembly which forgathered in the 
examination halls on four successive days was 
drawn from fifty nine umversities widely 
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separated gfco^rapbically, but inspired by tbe 
same ideals and working for tbe same increas 
mg purpose Tbis number, it may be observed, 
bas not grown markedly since 1912, when the 
first congress was held in London , but those who 
were privileged to attend both congresses must 
have been impressed by the different conditions, 
moral and economic which have arisen during 
the intervening nine years Lord Rosebery, in 
his opening address to the first congress, spoke 
with eloquence and prevision on the throes of 
travail which the world was at that time under 
going to produce something new to history — 

something, perhaps, better than anything we 
have yet known, which it may take long to perfci t 
cr to achieve, but which at any rate means a new 
evolution Iwo years later the thunderclap of 
war burst over the world Evolution ceded place 
to a process more catastrophic in both its physical 
2nd Its spiritual workings May it not be said 
that the universities, stunned and hesitating are 
still groping their way in the new world which is 
in slow and tentative formation? 

Assuredly the note of uncertainty was frequently 
sounded in the papers read at the congress Prof 
Desch, in an address on the place of the humani 
ties in the education of men of science, asserted 
that scientific education to day lacked the * syn> 
thetic view ” which w ould harmonise the laws of 
human society and of the physical universe and 
life Science without sociology is imperfect, 
but with It the artificial division between scientific 
and humanistic studies disappears The relation 
of the universities to secondary education would 
appear to be a subject upon which definite con 
elusions should by this time have been reached 
by those who have applied their minds to the 
problem Prof John Burnet, the distinguished 
classical scholar of St Andrews, confessed that 
fais chief qualification to act as spokesman on 
this question appeared to be that he had failed 
in rather a conspicuous manner to find a solution 
which commended itself to anyone in his own 
country Universities have been engaged in the 
trainmg of teachers from their origin, and have 
for centuries granted to their masters of arts the 
JUS ubtqus docendt But, as Prof John Adams 
pomted out, the principle that all teachers should 
be trained in universities is not yet established, 
and there is indeed a dangerous tendency for local 
authorities to train directly their own teachers 
within their own areas 

The subject of adult education found eloquent 
exponents in Lord Haldane, Prof G H Leonard, 
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Sir Michael Sadler, and other speakers, but how 
vast and inchoate the issues must appear to uni 
versitics harassed, almost overwhelmed, in the 
discharge of their immediate obligations ' If there 
IS one lesson enforced by the war, it is the danger 
of neglecting the applications of science W e find 
ourselves, as Prof Smithclls pointed out m a 
singularlv temperate and closely reasoned address 
on the universities and technological education, 

a people fir spent by the cost of victory over a 
nation of technologists, a nation w hich had carried 
to the highest point the training of its people in 
applving exact science to the mechanical arts of 
both peace and war Nevertheless he was con 
strained to raise his voiee against the unbridled 
pursuit of applied science and to direct attention 
to the restraints under which it should be fostered 
The Germans he admitted, among their excesses 
ot rtgimentition, had good cause to reconsider 
their educational plan of isolating seminaries of 
technology 1 echnological studies must be given 
their proper place in our universities as a neces 
sary part of the educational organism 

I his line of thought was developed also by Sir 
Robert Ealtoner, president of Toronto University, 
who denounced the conception of a university as 
i set of public utility schools bundled together 
by the tic of a common administration A uni 
versity should be an organism with an intellectual 
and moral spirit giving it unity and life Ihe 
discussion on the nationalisation of universities 
raised the temperature of the congress by a few 
degrees It is noteworthy that the idea of nation 
alisation has greater terrors at home than in the 
overseas dominions, some of the representa 
tives of which seem disposed to hug their 
chains 

We have referred to a few of the questions of 
university politics and organisation which were 
discussed at the congress There are others not 
less pressing The relations of the central and 
locil education authorities to university education 
in this country are still, in a large measure, un 
settled I urther, the question ut the future supply 
of university students under existing economic con- 
ditions gives cause fur grave anxiety In Nature 
for June 30 we published statistics of students 
receiving university education, which mdicated a 
total full time student population for the United 
Kingdom in 1919-20 of 52,600, of whom nearly 
17 000 were ex Service students Is it not obvi 
ous that this net total, assuming it will be mam 
tamed, IS entirely inadequate to meet the future 
needs of our great and extending Empire’ 
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The question of the establishment of new uni 
versities — how many, m what districts, and with 
what special characteristics — has to be examined 
There are also questions relating to the co 
ordmation of university work with the view 
of obtaining the maximum benefit from the 
minimum expenditure, a consideration which 
in future will be mcreasingly in the minds 
of public men and public authorities We are 
reluctant to criticise a congress which has been 
the means of pubhshing so many useful contribu 
tions to educational thought but it is impossible 
to overlook the need for a more systematic dts* 
cussion of these questions of university organ 
isatton and for the formulation of guiding pnn 
ciples As Lord Rosebery insisted at the first 
congress, every university must work out its own 
salvation in its own way, and a centralisation of 
the Unnersities of the Empire would be demoral 
ising to them and fatal to their growth and 
development Acceptance of this general idea 
should not inhibit an orderly study of various 
questions of universit) organisation, the decision 
of which IS already long overdue If the universi 
ties limit their contributions to these discussions 
to expressions of personal opinion however adroit 
and enlightened the task of finding solutions to 
these difficult questions will have to be under 
taken bj some other authority 

A Psychology of Logic. 
Psychologte du Rauommtnt By Eugenio 
Rignano (BiUiothique dc Philosophic Con> 
temporaine ) Pp xi + 544 (Paris I< 4 bx 
Alcan, 1930 ) 18 francs 

T he distinguished editor of Suentta has given 
us in this volume a valuable and most use- 
ful study, which is likely to take its place as a 
recognuMMl book of reference It is original, both 
in Its method and m its subject-matter, to a very 
high degree, and part of its originality is the way 
m which It brings ti^ther, and works into a com- 
plete scheme, the researches and theones based on 
the researches of experimenters and theorists in 
all the sciences The main purpose- is to present 
a psychology of reasoning By reasoning is 
meant the higher logical processes of the mind 
which are distinctive of mtellect, and by 
psychology a descriptive science which interprets 
a definite domain of reality by bringing it into 
relation with otfier domains 
The theory is given in the chapter entitled 
'*Qu est ce que le raisonnement? ” 'Hus appeared 
as the first of a senes of articles id Set^nba cig^t 
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or nine years ago, and it forma now a kia 4 of 
centre or nucleus around which the argument 
pli^s The answer to the question is that reatoOi- 
ing IS nothing bat a consecutive senes of 
actioas or ciqpenmcnta earned out simply i m a gin a*- 
tivcly m thought and not effected materially 
The result of the imaginatively represented pro- 
(^a u the demonstration or conclusion to which 
reasoning leads and at which it aims Reaaoning 
is experimenting mternally, thoughts are merely 
imagined acta 

It will be seen, therefore, that Signor 
Rignano s psychok^y moves on the scientific 
plwe and ignores the metaphysical problem It 
accepts existence and is unconcerned with the 
genesis or with the ultunate nature of reality 
Given the physical, biological, and physiological 
basis, psychology can define its data by relation to 
it Memory perception and productive and repro 
ductive imagination can be described and their 
function, scope, and limitations determined The 
scheme of the work is then clear A psychology 
of logic has to show, first, the evolution of reason- 
ing from inferior forms of mmd which do not 
attain to it secondlv, the evolution of reasoning 
itself into Its higher forms and, finally, the positive- 
factors as they are revealed by the study of abnor- 
mality 

On the basis of the assumption that mentality 
IS a phenomenon within the objective world of 
physical science and presupposes the independent 
existence of that world, it is undeniable that a 
great deal of practically useful science can be for- 
mulated The author’s numerous, excellently 
chosen illustrations of the reasoning process are 
very fasanating They provide the kmd of inter- 
est which used to thrill us in the old descriptive 

natural histones Certain doubts as to the 
soundness of the method, however, very soon m- 
vade us There are extraordinary stones of animal 
intelligence — all standard illustrations and taken 
from recognised authorities (Romanes, Jennings, 
and others), and to be differentiated, therefore, 
from the tall stones which fill the correspondence 
columns of some newspajiers but, even so, it is 
quesbonahte whether ^ey do not darken rather 
than enlighten judgment as to the mode of work- 
ing of the animal mind 

To understand the mentality of a d<^ or of an 
amceba, surely we ought to study the most ordi 
nary responses and not single out some special 
case of anthropomorphic behaviour as jieculiarly 
Significant Tins vice of method spoils a good 
deal of Signor Rignano’s excellent work For 
example, take his theory of intuition In contrast 
wtdi deductive reasoning, intottion is duumteti* 
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<iMd by mmedtacy But this immediacy, if we 
have understood the author correctly is always 
relative the reasoning' has been so swift that we 
have not noticed the stages Intuition is simply a 
telescoping of that imaginative experimenting in 
which all reasoning consists No one, we venture 
to suggest, would adopt such a view had he 
studied instinctive behaviour directly and in its 
general aspect without attempting to base theories 
of genesis on specially mduced experiments 
whether on the mfusoria or on the higher \erte 
brates The theory may not be wrong but the 
method is suspect 

One of the most penetrating and instructive sec 
tions IS the critical review of the forms of mathe 
matical reasoning Algebra stands at the top 
of the scale logistic at the bottom The formei 
never parts compmy completely with the concrete 
as the latter does Moreover, logistic stands con 
demned in our author s view for its utter inability 
to advance by reasoning to any new fact Creative 
unagination is the driving force of reasoning, and 
this ts not only absent from but also dehnitUy 
eschewed by, logistic 

Where Signor Rignanu will seem to some to 
fail IS m what he denies rather than in what he 
affirms The concept when detached from the 
tensile imagination is for him purely verbal A 
concept, selfHXintained and self subsistent, a con- 
crete universal, has no plice in his theory of 
reasoning, and m itself is unintelligible The 
polemic against metaphysics seems to us the 
weakest part of his book, and as it is quite un- 
necessary to his argument its introduction is to be 
regretted The metaphysical inquirer is described 
as one who is determined at all costs to save 
values He is moved by affective, and not bv 
intellective motives The reply is simply that ns 
m matter of fact, it is notonously untrue The philo- 
sopher, as philosopher, is absolutely indiffere it to 
values as values What impels him to meta 
ph3rsical inquiry is not desire, or emotion, or affec- 
tive consideration of any kind , it is the pure need 
of intdlectual satisfaction Even the author pro- 
tests that the most positive ’ and least 
metaphysical of inquirers cannot be indiffer- 
ent to values — why, then, is it presumed to 
vitiate the motive in one case and not m the 
other? 

Regarded from the author s pouit view, as it 
should be, the book is full of interest, clear and 
aosit ai ned in its argument, and maintained through- 
ent at a high level We hope thdre wiH be a 
good English translation, for it shonld prove an 
eaedlent text-book for advanced oomaes 

H WlLDOM CAsa 


Text-bot^s on Theoretical Chemistry. 

(1) Dw chemuche Literatur und die Organisation 
dtr Wtssenschaft By W Ostwald (Hand 
huch der aUgetnemen Chenue Band i ) 
Pp IV + 130 (Leipzig Akademische Verlags 
gesellschaft ni b H Gustav Fock, 1919 ) 

(2) The Foundations of Chemical Theory By 
Prof R M Caven Pp viii + 266 (London 
Blackie and Son, Ltd , 1920 ) izs 6d net 

(3) Inorganic Chemistry By E I Lewis Third 
(revised and enlarged) edition Pp xv + 443 
(Cambridge At the University Press, 1920 ) 
qs net 

(i) pROF OSTWALD S book constitutes 
Jr vol I of the Handbuch der allge 
meinen Chemie which he is editing in conjunc 
tion with a number of eminent collaborators — 
Kuenen, Drucker, Marc Brum, Dutoit, Cohen, 
Halban Bredig, and others — all recognised 
authorities on the several sections of physical 
chemistry to which they contribute Fhis intro 
ductory volume is, in effect, a long and discursive 
essay on the methods of propaganda of science 
and on the gradual development of the means of 
disseminating scientific truth It traces the spread 
of scientific knowledge through the agency of 
societies, general and specialised by means of dis 
cussion and publication, by scientihc journals and 
lastly by treatises, monographs, and text books 
It contains nothmg but what is generally known 
to those familiar with the history of science, but 
the story is put together with considerable skill, 
and constitutes an eminently philosophical disquai 
tion on an aspect of that history which has 
hitherto had few expositors 
lowards the conclusion of his essay Ostwald 
gives a free rein to his imagination in seeking to 
forecast the Imes upon which the dissemination 
of scientific knowledge must proceed in the future 
He is thus naturally led to what is an obsession 
with him — the possibility of the universal language 
— and we are treated to a short excursus on the 
relative merits and disadvantages of Vdlapfik, 
Esperanto, and Ido Recent events, for which 
Prof Ostwald s own countrymen arc wholly 
responsible, have absolutely shattered whatever 
hopes he may have entertained of the speedy 
realisation of his ideals But, as he says in bis 
preface 'Die Schnft 'wurde bereita 1914 fertigge 
stellt und gesetzt die Ausgabe ist durch den 
Weltkrieg bisher versOgert worden ’ To allow 
the concluding paragraphs to remain unaltered 
when the work appeared la 1919 is charactenitic 
of German mentality It requires a very robust 
faith in the future to believe in their appoiiteness 
ta preaent circimstanees We fear that the 
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probability of the learned author being called upon 
again to preside over such a gathering in Pans 
as that which met there Tn 1907 to discuss the 
universal language is, to say the least, very 
remote Nor have the prospects of German co 
operation m the International Association of 
Chemical Soaeties, which Prof Ostwald laboured 
to found when m Pans, and the Belgian 
manufacturer, Ernest Solvay, so generously en 
dowed been rendered any brighter by Prof Ost 
wald 8 subsequent action in connection with the 
notonous pronunaatmento of German intel 
lectuals,” directed against his quondam friends 
in France and England 

(3) Prof Caven s book on The Foundations of 
Chemical Theory ’ is an attempt to explain the 
fundamental conceptions which constitute the basis 
of the modern theory of chemistry It is avowedly 
an introductory text book primarily intended for 
the young student with an elementary knowledge 
of the science but it is also hoped that it may be 
withm the compass of the general reader who, 
m the words of the preface, wishes to know 
what modern chemistry really means We fancv 
that the general reader who peruses the book will 
have a rude awakening in that respect Recent 
occurrences have led him to believe that modern 
chemistry is mainly a matter of munitions — ^high 
explosives and poison-gases He will find nothing 
relating to these subjects in the book but he will 
be introduced to such eminently non mihtant 
matters as the atomic and molecular theory the 
periodic law, the doctrine of valency, reversible 
reactions, complex ions and catalysis The scope 
of the book is thus sufficiently indicated In 
fourteen chapters distributed over 263 pages the 
author describes in simple and concise language 
the main principles and facts upon which theo 
retical chemistry rests 

The work is well written and forms interesting 
reading The judgment of the author is, however 
occasionally open to question There are, for 
example, two opinions as to the expediency of 
the standard Oa>i6 adopted, largely at the sug 
gestion of the Germans, by the International Com 
mittee on Atomic Weights At the recent con 
ference in Rome it was proposed — and the pro 
position was favourably received — ^that the com 
mittee should revert to the old standard H«=i 
Prof Caven expresses the hope that no such modi 
fication of the standard will be made There is 
no question that any change will lead to confusion 
but It IS open to doubt whether the consequences 
will be so serious as Prof Caven surmises Even 
under a constant standard there have been numer 
ous instances of changes m the value of an atomic 
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weight, due, not to the variable standard, but to 
improvements in the methods of determining the 
constant The atomic weight of chlonne, which 
the author adduces as an instance of confusion 
due to a changing standard, has been referred to> 
a constant standard for many years past , but the 
value has suffered a progressive diminution owing 
to more rigorous experimental inquiries The 
same is true of several of the fiduaary values 
employed in atomic weight determinations At 
the same time, there is much to be said for the 
retention of the present standard It is remark 
able how many of the atomic weight values ap 
proximate to whole numbers, and are thereby 
more easily remembered and more convenient in 
use The contention of Stas has lost much of its 
force since the ratio of H O is now known to 
a very high degree of accuracy Phe question is 
certain to be discussed by the reorganised com- 
mittee in the near future, and it will largely turn 
on the relative merits of rationalism and expedi 
ency for which the recent re issue of Lord 
Morley s Compromise may well prepare the 
members 

hor an elementary text book the work may be 
said to cover its subject matter adequately, and it 
IS put together with a due sense of proportion It 
IS reasonably up to date, and, so far as we have 
been able to discover it is free from errors We 
would however point out that Hofmann s name 
in the table of contents is wrongly sjielled, and 
the mistake is repeated on pp 37 and ag 

The student who works through this book care 
fully and intelligently will acquire a considerable 
stock of chemical facts, and gain a sound know 
ledge of the generalisations to which they have led 

(3) Mr Lewis s book on inorganic chemistry, 
originally published in 1907, is now in its third 
edition It is designed for school teaching, and 
in the preface to the first edition, which is re 
printed the author describes his methods and the 
plan of his course of lessons No attempt 15 
made to cover the whole ground of inorganic 
chemistry, this is not called for where the main 
object IS to teach principles and illustrate them by 
relevant facts The plan of the work is original 
and has evidently been well thought out for 
advice concerning it Mr Lewis was indebted to 
many Cambridge friends, among them the late 
Mr Humphry Jones and the late Mr F H 
Neville Mr Lewis is, mdeed, very faithful to 
h 9 alma mater, and he loses no oppeutumty of 
acknowledging his gratitude to her and her sons 
The lessons are accompanied by carefully chosen 
experunents, the apparatus for which is illustrated 
by figures in hne drawing 
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Each section is followed by “problems,” some 
of which, it must be admitted, are absurdly “aca- 
demic ” Thus, to give the weight of a crucible 
as 36-59635 grams is what the Germans call 
* Decimalspielerei,” and is apt to convey a per 
fectly illusory impression of the degree of accu 
cacy attained in an ordinary weighing The 
problems should be not so much arithmetical exer 
cises as examples of the prmciplea uivolved, and 
to this end it is unnecessary and unwise to inflict 
upon the student an unwieldy row of decimals 
which, especially in the hurry of written exam 
inations, may land him into arithmetical blunders 
and so defeat what should be the real object of 
the examiner It is also desirable that foreign 
proper names should be correctly spelled Ihc 
colleague of Dulong in the formulation of the law 
connecting atomic weight with speafle heat is 
not usually styled Pettit (p 141], nor, although 
there arc variants in the name, is Ingen Ilouss 
(P *® 3 ) commonly so written Oxygen was dis 
covered by Priestley on August i, 1774, and not 
•n * 77 Si 3s stated on p 249 and elsewhere As 
a matter of fact, Priestley had prepared it from 
nitre m 1771 without actually recognising it 
Scheele, as is now known, was an independent 
discoverer, and had probably obtained the gas 
some time prior to 1774, but his first announce 
ment of its existence was made in his treatise on 
Air and Fire, published in 1777 

Every conscientious teacher, properly equipped 
with knowledge and experience, and gift^ with 
sympathy and enthusiasm, evolves his own 
methods of instruction sooner or later , but he can 
always learn from other teachers, even if at times 
it IS only the negative gain of * how not to do 
it ” From Mr Lewis his gain will be positive 
He will find his system rational and well 
ordered, his methods of exposition clear and 
direct, and his experimental illustrations carefully 
chosen and strictly to the point 

A Jungle Book. 

The Diary of a SportsnuuuNaturaltst in India 
By E P Stebbing Pp xvi + 398 (London 
J<^n Lane , New York John Lane Co , 1930 ) 
315 net 

A GREAT part of Mr Stebbmg’s book is 
devoted to the sport and natural history of 
the big-game jungles of India, and no reader will 
escape their fascination They are so primitive, 
so wild, so full of the unexpected, so tragic in 
their hidden vestiges of remote civilisation, and 
withal so neb in possibilities of present-day 
pleasure— to the sportsman-naturahst especially 
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The log fire burning and crackling merrily out- 
side the subdued bu5z of talk from the servants’ 
lines, the whinnying of the picketed ponies or the 
shnll voices of the syces raised in execration when 
a biting or kicking mitch commences, the dull 
rumbling of the elephants engaged on their fodder, 
resembling distant thunder , the great columns of 
trees forming i background to the camp, on to 
which the camp fires cast fitful shadows whilst 
overhead the picture is closed in by the blue black 
vault picked out with innumerable jewels and 
spangled with di imond dust How pleasant it all 

IS ’ 

Mr Stebbing tells of his first bull bison (fios 
gaurut), hts first sambhar stag, his first tiger, his 
hrst leopard, his first beir, his first boar not to 
speak of creatures like pangohns and porcupines 
which the naturalist enjoyed and the sportsman 
spared It is a sanguinary book, but it is very 
well wnllen, and the tale is adorned with vivid 
thumbnail sketches by the author and with ex- 
1 client photographs by Mrs Stebbing Mrs E M 
Sparkes and Sir John Prescott Hewett 

Mr Stebbing s general impressions of the 
jungle arc very interesting One is the warning 
which the jungle folk pass on when danger is 
ipproaching 1 his w iriiing though intended 
for the friends of the utterer is understood by the 
whole communitv, even though among themselves 
they may be respectively the oppressor and 
oppressed ’ hrom the moment the tiger or 
leopard is descried, 

every animal in the jungle is put at 
once on its guard by the performance of 
the birds and monkeys The deer know perfectly 
well what it portends and remain on the alert till 
their enemy has left the neighbourhood In fact, 
It IS quite common for a tiger or leopard, once 
he has been discovered in a jungle, to be fairly 
mobbed out of it , for he knows that once all the 
jungle animals have been informed of his presence 
he has a poor chance of getting even a plump 
young doe to make his meal off 

Another impression is the great difficulty ex- 
perienced in picking up the animals — from 
elephant to partridge — in their natural surround- 
ings 

Even a large animal like the tiger can 
move along in his surroundings in an almost 
invisible manner His outline becomes merged in 
the general colour of the grass or scrub jungle, 
but there is nothing definite to pick up and when 
he IS motionless he is almost invisible if not quite, 
to the untrained eve It is usually the eyes of 

the animal which are first perceived if it is faang 
the observer Wh 1 st, therefore, in a new 

environment and with an untrained eye, the new- 
comer finds some difficulty in picking out any of 
the animals in his neighbourhood from their sur- 
roundings, the reverse is the case with the jungle 
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folk They win hear smell and see him 
seconds even minutes before he has any chance 
of getting- on terms -with them 

Some people have spoken of the silence of the 
Indian jungles but this is true only of the hotter 
part of the day when most of the mammals and 
birds are taking their siesta In the morning 
and evening and at night the jungles are full of 
sound 

The interrelations of living creatures are peren 
mally interesting and Mr Stebbing gives some 
fine examples Ihus certain caterpillars which 
he names defoliate great blocks of teak forest 
leaving them exposed to the hot sun and hot 
winds so thit the undergrowth becomes scorched 
and withered The deer and some other mam 
mals have to quit these shelterless tracts 

The termite has its uses in the Indian forest 
fur it rapidly disposes of the vast amount of refuse 
branches and dead fallen stems which without its 
aid would accumulate on the forest floor and 
greatly add to the risk of fires and increase their 
intensity when they took place in addition to 
making progression impossible for man or beast 

The red ants are a source of great trouble to 
man though he does mike i paste of them which 
IS eaten as a condiment with curry < 

The red ant hves in the trees and bu Ids 
nests of the leaves Such nests are a 
common sight in the sdl forests The nests 
are constructed in an ingenious manner the 
edges of the green leaves beng gummed to 
gether The mature ant does not possess any 
matenal with which to perform this work His 
gum bottle he finds in the immature ant which 
has glands secreting a sticky substance Several 
of the adult ants hold the leaves tt^ther whilst 
another seizes a youngster between its mandibles 
and uses him as the brush of the gum bottle It 
shows either a high form of civilisation or a low 
form of sweating to thus make the children share 
in the labour of house building 
The second part of this interesting book deals 
with the means to be taken to preserve the forest 
game animals from poachers and unsportsmanbke 
sportsmen and this in turn leads to the laiger 
question of the preservation of the Indian land 
fauna as a wlwle Some of the finest game 
animals are now within measurable distance of 
extinction and the creation of game sanctuaries 
has been commenced with the view of affording 
protection to certain animals such as the bison, 
rhtnoceroa aid deer Apart from game many 
components of the fauna are of economic vahiCi 
and zoologically all are interesting Mr Stebbing 
convincingly for large permanent sane- 
tnacies, from which sportsmen, collectors, ex 
ploiters, and the like would be barred One 
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almost feels aS if Mr Stebbing had seen 
St Hubert s vision in the course of his bodt tor 
he becomes steadily less sanguinary and more of a 
naturalist Nevertheless it is very good reading 
through and through 


Elenacntary Pure Mathematice 

(1) The School Geometry MatnculaUon EdtUon 
By W P Workman and A G Cracknell 
Pp XI + 348 (London W B Give University 
Tutorial Press Ltd 1919 ) /^s 6d 

(а) Modem Geometry The Straight Line and 
Circle By C V Durell Pp x + 145 (Lon 
don Macmillan and Co , Ltd 1920 ) 6s 

(3) The Elements of Analytical Contes By Dr 
C Davison Pp vii + 238 (Cambridge At the 
University Press 1919 ) lor net 

(4) An Algebra for Engineering Students By 
G S Eastwood and J R Fielden (With 
answers) Pp vii+199 + xv (London 

F dwird Arnold 1919 ) ys 6d net 

(5) Elements of I ector Algebra By Dr L 

S Iberstein Pp vii + 42 (I ondon Longmans 
Green and Co 1919 ) 5* net 

(б) Graphical and Mechanical Computation By 

Dr J I ipka Pp IX + 264 (New York 

J Wiley and Sons Inc London Chapman 
and Hall Ltd 19x8 ) 185 6d net 

(i) '"T^HIS book is m reality seebons 1 -iv of 
1 . the authors Geometry Theoretical 
and Prartcal adapted to the requirements of 
students preparing for the matriculation and 
similar eximinations It combines the theoretical 
with the practical After an introductory course 
of practical geometry based on intuition there 
follows a series of propositions and theorems 
amounbng roughly to Euclid Book I , 
Book III Book II and Book IV The presenta 
tion and treatment call for no special comment, 
they are clear and concise in the well known 
style of the University Tutorial Series There 
are many exercises of all kinds and of all grades 
of difiiculty , many of the riders are provided with 
hints as to which theorems they are based on, 
and the student is thus led on to discover for 
himself the best methods for deahng with such 
exercises 

A few points deserve special mention The 
definition of space on p 34 is not likely to convey 
anything very clear or even mtelligible to the 
average matriculation candidate The theorem 
that the sum of the interior angles of a polygon 
of n sides is (an -4) right angles is unneMsmily 
restricted to convex polygons Another figure is 
required on p 85 Some mispnnts and one or 
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two bad dtagranu are but muior blemishes on 
this excellent guide for matriculation candidates 

(s) Mr Durell s book on the modem geometry 
of the straight hne and circle was intended as a 
new edition of his Course of Plane Geometry 
for Advanced Students Part I , published in 
1909 There have been, however, such consider 
able changes that the author has preferred to 
issue the book under a new name It contains 
a pleasant and useful account of the geometry 
required by scholarship candidates at public and 
secondary schools giving the usual work on recti 
hnear figures, similar figures harmonic ranges 
quadrilaterals and quadrangles poles and polars 
inversion etc There is i chapter on vector geo 
metry with statical applications, while in dealing 
with inversion and coaxial circles the author very 
wisely makes use of analytical methods and nota 
tion Ihe treatment is sound, and the exerases 
are numerous 

(3) Many books exist dealing with analytical 
conics and presumably every author of such a 
book aims at making the student interested in 
this eminently important branch of pure mathe 
matics Nevertheless hew books on the subject 
will contmue to be scanned with anxiety by 
teachers of mathematics because there can be no 
doubt that many students find the subject difficult 
and the existing books scarcely afford them the 
help they need One must say at once that Dr 
Davison s book is no exception to the rule It is 
a clear and sound investigation of the ordinary 
analytical theory of the straight line circle and 
conic sections carried out on the orthodox prin 
ciples and m the orthodox manner The student 
who IS desirous of learning the subject and 
la intellectually and mathematically capable of fol 
lowing the argument will no doubt study the book 
with profit for there are very many examples 
revision exercises, and a number of problem 
papers on the subject The book is well produced 
and printed in the clear and interesting style that 
we have learnt to assoaate with the Cambridge 
University Press 

For a possible second edition we would recom 
mend a few corrections and slight additions In 
deahng with the distance of a pomt from a 
straight line, something should be said about the 
somewhat difiScult question of the sign of the 
distance There are two tangents to a circle 
ellipse or hyperbola, having a given direction 
The author assumes that the equaUon of a circle 
or come is of the second degree , thu assumption 
is not good pedagogics in a course of the kind 
he has produced Is there any particular reason 
for putting the equation of an ellipse in the form 
The classical form with o*, b* 
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in the denominators looks simpler and is easier to 
remember The director cirde of a hyperbola 
appears to be subject to various vicissitudes, de> 
pending upon whether the real axis is greater or 
less than the imaginary axis this should be men 
tioned There are several misprints the worst 
occurs where the co ordinates of a point on a circle 
are called (a cos 4 b sin 4) 

(4) An Algebra for Pngineering Students 
aims at givmg all the knowledge of algebraic 
principles and processes that engmeers should 
possess before commenang the calculus as 
applied to engineering As a particular class 
of student is catered for theoretical proof 
IS in places made to give way to lUustrition and 
verification and no one who has any ex 
periencc of teaching mathematics to engineers 
will quarrel with the authors on this ac* 
count The subject matter is the ordinary ele 
mentary algebra up to and including quadratic 
equations and in addition indices surds, 
logarithms arithmetical progressions ratio and 
variation are dealt with Graphs and graphical 
methods are discussed in a competent manner, 
and the elementary use of the slide rule is ex 
plained A few nomograms are included but not 
n such a way as to afford the reader any real in 
sight into their construction or use The examples 
are of a practical type but one cannot help re- 
marking th it the worked example on p 3 is as 
artificial as any to be found in the dry theo 
ret cal books 

(5) Dr S Iberstein is an acknowledged exponent 
of vectorial methods and anything that he writes 
on vector algebra bears the stamp of authority 
The present book although intended for optical 

omputers who wish to use vector methods in 
optical computation is equally useful to all who 
wish to read a clear and easy account of the 
elements of the subject The ordinary processes 
of addition and subtraction and of scalar and 
vector multiplication with extensions are dealt 
with first then follows an account of linear vector 
operators leading up to dyads and dyadics Hints 
on the differentiation of vectors complete a useful 
little volume The division of the book into 
chapters and the addition of some examples of 
a practical nature would increase its value mam 
fold 

(6) Computation and graphical methods of cal- 
culation are assuming an increasing importance 
in mathematical teaching, especially for such 
students as are preparing to use their mathematics 
in some industrial or vocational apphcation 
Several universities and university colleges have 
instituted mathematical laboratones and a book 
like Dr Lipka s Graphical and Mechanical Com- 
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putatwn " should be welcome to both students and 
teadiers m such places 

The author has put into book form the course 
of lectures he has been giving' to engineering 
classes in the mathematical laboratory at the 
Massachusetts Institute of Technok^ It u sr 
comprehensive course, mcluding a discussion of 
various kinds of scales and the shde rule, net 
works of scales for several variables, nomo 
graphic charts, empirical formulas (with the 
method of least squares), periodic curves, inter 
polation, and approximate integration and differ 
enbation (with various kinds of planimeters, inte 
grators, mtegraphs, etc ) Each part of the 
subject IS dealt with in some detail, with the result 
that the book is a mine of useful information on 
practically all the processes that occur in com 
putative or graphical work One may, per 
h^is, think that the subject matter is too 
condensed both in treatment and in actual 
prmt, but as a foundation for a course in a mathe 
matical laboratory the book can be recommended 
without hesitation it should find a place m every ! 
mathematical and engineering or technical library, 
and serious students will find it a continual help 
in their industrial or research work 

A particularly exhaustive trentment from the 
practical point of view is given of nomography 
Perhaps it would be better if the author had laid 
more stress upon explaining exactly how nomo- 
grams are to be constructed and u^ than upon j 
the reproduction of so many nomograms This | 
IS, however, a matter of taste, and what the | 
author has put into this section of the book is j 
on the same standard of excellence as the re 
mamder There are numerous examples, many 
of them worked out numerically m full The book 
also contains accurate charts of uniform and 
logarithmic scales, as well as of square roots 
S Bbodktsky 


Our Bookshelf. 

Cr$attv$ Chemistry Descriptive of Recent 
Achievements in the Chsfmcol Industries By 
Dr, Edwin E Slosson (The Century Books of 
Useful Science) Pp xvi + axi (London 
Umversity of London Press, Ltd , iqat ) 
las 6d net 

THIS book IS written by an Amencan journalist 
with some knowledge of chemistry It is intended 
for lay readers who wish to make themselves 
acquainted with some of the recent developments 
ot applied chemistry, including mtrogen fixation, 
ferduserst dyes, sugar, rubber, poison gas, and 
other subjects l^ely to be of mterest to die aver 
age reacwr The facts, which appear to be 
accurate and selected with care and discretion, 
are presented clearly and forcibly, with a certain 
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native humour Gerhardt should not (p 6) be 
described as a German chemist, while the account 
of the origin of Kekuld’s theory of the benxene 
nucleus (p 66) differs somewhat from that usually 
accepted It is also mteresting to know (p 33) 
that “we might have expect^ that the fixa- 
tion of nitrc^jen by passing an electrical spark 
through hot air would have been an Amencan 
invention [it was discovered by the English 
chemist Cavendish], since it was Frankhn who 
snatched the lightning from the heavens as well 
as our sceptre from the tyrant, and since our out- 
put of hot air is unequalled by any other nation ” 

A Little Book on Map Projection By Mary 
Adams (Dr WiUiam Garnett) New and re 
vised edition Pp viii+iia (London George 
Philip and Son, Ltd Liverprol Philip, Son, 
and Nephew, Ltd , n d ) 55 6d net 
The second edition of this useful book differs little 
from the first which was published in 1914 but 
the author s identity is now revealed Most 
books on map projection are either severely 
mathematical or, at the other end of the scale, so 
trivial as to have little value Dr Garnett strikes 
a happv mean and contrives to give withm a 
modest compass practically all that a student of 
geography requires to know of this difficult sub 
ject He wisely takes nothing for granted and 
as he develops his subject gives ample explana 
tion at each step About half the book is con 
cemed with the principles involved, and the 
remainder with the consideration of the pnnapal 
projections The subject is treated widi a fresh 
ness and lucidity which result m a most readable 
book The treatment of Sanson Flamsteed’s Moll 
weide s and Mercator s projections may be speci 
ally noted There are a number of clear diagrams 
and a short bibliography The book should make 
a strong appeal to teachers and students 

Proceedings of the Anstoteban Society New 
Series, vol xx Containing the papers read 
before the society dunng the forty first 
session, 1919-40 Pp iv + 314 (London 
Williams and Norgate, 1930 ) 25^ net 
Tbs original papers included in this volume have 
already been noticed in the reports of society 
meetings The present volume contains, in addi 
tion to the papers read at the ordmary meetings 
of the society, two of the symposia contnbuted 
to the Oxford Congress last September, in which 
the members of the French Phdosophical Society 
took part Of particular interest in this volume 
IS Prof J A Smith’s sympathetic account of the 
philosophy of Giovanni Gentile, an Italian philo- 
sopher, the originality of whose speculation, 
already acknowledged in his own country, is be 
ginnmg to be recognised universally We may 
also mention as of special scientific mterest Mr 
A F Shand’s article on “Impulse, Emotion, and 
Instinct ’’ and Dr Beatrice Edgell’s article on 
Memory and Conation ’’ The volume u well up 
to the high level of the proceedmgs of previous 
years 
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Letters to the Editor 

fTb« SittoT dots not hold htmstlfrtsponstblt for optmonstx 
prttstd hf ku eorre^pondints Stithtr ctHktundirtoktto 
return or to correspond mth the wrttens of rejected menu 
seripU Mended for thts or any other fart of Natum 
So noUet u taken of anonymous communteaUons ] 

TIm Svparatton of tho luto|Mo of OMoniio 

Thk method outlined in our letter of September io 
1900 (Naturp vol cvi p 144) and used for the partial 
separation of the isotopes of mercury has enabled us 
to accomplish a partial separation of the isotopes of 
chlonne When about half of a strong solution of 
hydrochloric acid cooled down to about ,o“ C was 
evaporated in a high vacuum the mixture of water 
and hydrogen chloride being condensed on a surface 
cooled with liquid nr the condensed part of the 
hvdrochloric icid a 'is found richer and the remaining 
part poorer as regards the lighter constituent of 
chlonne than the ordimrv HCl 
Starting from nbout i litre of 86 mol sdution we 
obtained by repeated ‘.eparations about too c c of the 
lightest as well as of the heaviest fraction the differ 
ence of which was examined by two different methods 
after transforming the acid into sodium chloride In 
the first method the density of the two saturated NaCl 
solutions was determined The salts were precipitated 
several tines by alcohol from their aqueous solutions 
and density measurements carried out after each pre 
cipitation We found uniformly a higher density of 
the solution prepared from the residual acid the mean 
values at 21® C being 

dl"‘ I 202i2 
d -i •>033i 

from distilled and residua] acid respective!) On the 
assumption of equal atomic volume of the tw ) isotopes 
these figures correspond to a difference of 0024 unit 
in the atomic weight of chlorine or 6 ^ per cent in 
the atonic ratio of the isotopes 
In the second method equal quantities (5 7500 g ) 
of the molten isotopic sodium chlorides were dissolved 
in water and each precipitated with accurately the 
same volume of 02 n silver nitrate The latter was 
added in a slight excess After precipitation and dilu 
tion to 2000 c c the approximate concentration of the 
filtrate was determm^ by titration with potassium 
rhodanide and the ratio of the silver concentrations of 
the two solutions measured by combinmg them 
to a concentration cell From the concentration 
c=oooo4o n and the electromotive force of the cell 
0001 1 volt at 18® we calculated that the difference 
in the atomic weight of the two samples was 0021 
unit in close agreement with the result of the first 
mentioned method 

The hydrochloric acid used in these experiments was 
thoroughly purified with potassium permanganate in 
order to remove bromuie contingently present More 
over the repeated precipitation of the sodium chlonde 
by akohol would have given decreasuig values for the 
estimated separation of the isotopes if any bromine 
should have been present We think ourselves 
justified therefore in regarding the above mentioned 
results as conclusive 

T N Bronstkd 
G Hpvksy 

Physicochemical Laborntorv of the Polv 
technic Institute of Copenhagen June aq 

A Itovel Ma9wt«*0|rtiMl IffNt 

Prop Euhu Thomson s explanation of the in 
tareating magneto-optical effect which he describes 
in Naturi ofjuna 23, p 520, is supported by some 
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experiments we have made recently on various oxides 
dispersed in au- When the vapour of sine ethyl 
diluted with carbonic acid gas is mixed rapidly witii 
a large volume of air a nne fume is producM the 
partides of which when examined with the ultra- 
microscope exhibit rapid Brownian motion In a 
short tunc the motion becomes slower and the par- 
ticles brighter but fewer in nunber This contmues 
until the fu 1 c has aggregated into a number of 
loose complexes formed of irregular chains or strings 
of particles These chains are flexible and whirl 
and twist about under molecular lombardment m a 
striking manner but fall under gravity at a sur- 
pnsmgTy slow rate In an electrostatic field tha com- 
plexes straighten out and arrange themsehres parallel 
to the lines of force and on reversal of the field rotate 
through 180® 

When caught on a slide and examined with a high- 
power ob^tive the same structure is seen more 
clearly The mdividual particles are not m contact, 
but appear to be held together by invisible threads 
consisting probably of strmg>> of molecules or fine 
molecular aggregates The zinc oxide fume given 
off from a zinc arc in air behaves in a precisely 
similar way When a dense cloud ix produced 
initially the particles agglomerate to large and 
irregular masses Bv transmitted light the connect 
ing hairs irt invisible but hi a str ig beam of 
reflected light of short wave length obtained by smt- 
able screens the particles appear 10 be surrounded by 
a nebulous haze That the particles in these large 
complexes arc really Imked together can be demon 
strated in another way by allowing a drop of im 
mersion oil to flow slowlv across the slide on whidi 
the deposit has been caught the particles as they are 
lifted up by surface tension are seen to be attached U 
constellations of others and drag these with them 
from a considerable distance in front of the advancing 
oil Ihe individual particlrs are about looji/i m 
1 netcr and the complexes aloit Vft Even after 
several hours these clouds always contain a numbw 
of single particles 

The particles in clouds obtained by the arc dis 
charge between electrodes of other metals form com 
plexes of varying structure The tendency to 
'tggtsRRhou seems weakest with the oxides of Pb 
Cu Mn and Cr It is slightly greater with Fe 
whilst the oxides of Mg Al and Sb give similar 
results to zinc oxide The particles of nO show a 
great tendency to aggregate in strings of a remark 
able length which under the microecope look like 
beads strung on a thread Ckuds of this structure 
might be expected to show in a strong electrostatic 
field an optical effect analogous to that described by 
Prof Thomson but so far we have not observed it 
The work is being continued 

R Whwiaw-Ghay 
J B Sprakuan 

Eton College Windsor July 4 

In the former account of this novel effect (Naturx 
June 23 p S2o) it was pointed out that a mio'o- 
scopic examination of the iron arc smitiu depositad 
on a glass surface gave evidence of the existence of 
fine particles of iron compound arranged in short 
cham sections of bead-like relation 

It IS now theught tiiat tiiis peculiar formation may 
have Its origin in the outer envelope of the arc flame 
where the particles are formed and where they are 
lined up around the arc stream by the circular mag- 
netum surrounding the current conducted by the hot 
vapour stream of me arc The particles bung mag- 
netic would tend to form chains or tings surroundmg 
the arc These wcuid not be stable however, but 
would float away as they became shattered by gaa 
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avreots and remain ontjr aa riiort tenntba of partidet 
hdd togathar To throw light on thu poaatbili^ a 
■mall vartiral hollow cylindar of plantar of Para 
open above was arranged with iron elactrodaa (for 
forming an arc) passing through its sidea and meet 
ing in the centra Bv passing the current of a storage 
battery giving about 50 volts through them m con 
tact and separating them an Iron aro could be pro- 
dv ed at will withm the plaster cylinder The dimen 
■lois of the cylinder were such that a microscope 
slide t in by I ui could rest across the open upper 
end of the plaster cylinder only partly closing it the 
slide lying noruontallv above the are electrodes at a 
distance of about 3 a* Sudi a slide could receive 
a layer of smoke on its under surface when the arc 
was formed below it The microscope in that case 
showed only a confused deposit 

When however there was placed above the slide 
a strongly excited electromagnet with its poles rest 
ing on die upper sides of the sUde or dose thereto 
■iKh poles being about 3 cm apart a smoke deposit 
of a remarkable character was produced Even as 
examined by the unaided eye m diffused light there 
was decided evidence of a structure or stnation 
When the microscope was used with even com 
paradvely low powers trf about 300-400 diameters 
there was disclosed a decided stnation seemingly 
oompoeed of brownish part cles m strings extending 
over die slide and hmowing the d rection of the 
field There was noted a surpratng regulanty m 
the distnbution or spacing of the strue as if the 
surface was covered with fibres laid on systMnatically 
side by aide 

«Thera were however cunous objects composed of 
small spheres (evidently globules of iron) strung 
together ui a Ime of two diree four or more such 
stdieres havmg no uniform else Most of these iron 
^ofaule groups lay of course m the field du-ecdon 
and were very large reladveW to the particles m the 
striatum covering most of the surface of the sUdg 
But eadi of these straight settings of globules pos 
■eased a singular appendage generally at one end 
only but somedmes at both ends It consisted of 
a brush like tail composed of the brown filamentous 
chains of particles like those covering the slide as 
noted above Thev gave the appearance of tufts 
suggesting a growth of fine besoM fibres from the 
end^ of the stnng of globules By focussmg these 
tufts or tails could be seen as projecting outward 
(upward) in m inclined directum This means that 
the tufts dul not lie on the slide surface but sprang 
outward from the globule which earned it fhe 
globule at the other end of the short diain (generally 
me largest in the 1 ne) was often to be seen is hav ng 
a convergence upoi t of the usually parallel striae of 
die other parts of the slide indicatmg clearly that the 
globules strung together were acting as small magnets 
with poles at each end towards and from which poles 
the convergence and divergence of the magnetic luies 
were indicated by the fine stnas of particles taking 
dietr direcdon 

The polanscope showed that the striated smoke 
layer caught on the riide has the same property of 
acattering or dtffusmg light (as plane polarised luht) 
that the smoke onenM in die air by a magnetic field 
has but of course the slide preserves the orientation 
and needs to produce the results no magnetic field 
after hs formation or deposition The slide covered 
with the striated smoke film it m fact a polanser 

Examination between crossed Nicol prisms (dark 
fidiQ discloses die fact that the tufts of fine fibres 
carried by the rows of globulee show as lummous 
■pots on the black field cleerW indicadng diet the 
nroupe or tufte have a poUrieug effect u they are 
In proper rdatkin to die reyt pw^g through 
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Ae wae to be expected any hollow vessel or en 
ctoeure capable of retainmg the smoke from an iron 
arc can be used m demonetratmg the original 
luminous phenomenon A glass flask of from % to 
a litres is readily sensitised as it were by bolding 
its mouth over an u-on arc for a ehort time allowing 
■moke from the arc to enter and then corking die 
flask It may then be used to show die effects by 
allowing a beun of light to traverse it while held in 
the field of a current-canyrng coil While this was 
being done it wa nouced by Dr Hollnagel (of the 
laboratory) that when the coil was traversed an 
alternating current of twenty cycles the flask when 
near the coil gave the usual effect of increased 
luminosity of the smoke in its interior When how 
ever the flask was removed from the coil a distance 
of several feet the steady luminosity was replaced by 
a flickering which kept pace not with the alterna 
tions of current in the cwl but with the Qrcles only 
The flidceru^ was as it appeared at die cycUc 
rate This flickering was notra even at a distance 
of IS ft from the coil although the coil was but 
7 in in diameter and about a in m axial direction 
The flickering is a curious effect and it is difficult to 
explam espraally the fact that it appears to keep 
time with the lycles and not with the alternations of 
current It pomts to smne sort of magnetic retention 
or polarisation of the Iron particlea of the smoke 
They may even rotate or oscillate in obedience to the 
feld fluctuations but there is needed much more 
work of investigation as to the cause of the peculiar 
behaviour The expenment clearly shows diat a very 
moderate field intensity suffices for lining up the 
particles in the air and so produemg the luminous 
effect 

Emphasis is again given to the fact of the extremely 
small amount of iron particles suspended in the ak 
capable of giving a domed effect 

Eumi Thomson 

Thomson I aboratory I ynn Mass June 17 


Ths JapwMso Ardflskdiy Mwod Pwri 

Thx subject of artificial pearl induction I venture to 
suggest affords an excellent example of comparative 
pathology Dr Lyster Jameson s d agram in Naturk 
of May a6 p 396 might well pass as an illustration 
of pearls frequentfy found 11 the human body 
Such pearls are commonly seen in papillomata 
of the skin and at muco-cutaneous areas but diey can 
also be demonstrated in the tonsils brain^mvenngs 
thymus and thyroid glands etc fhose which are 
dermal become kerannoid but others of deeper on^ 
are often calcified 

All pearls whether ostreal or human start m 
columnar cells and undergo metaplastic changes 
Those of a wart become homy those of the oyster 
calcified The histological changes in the oyster are 
simply a matter of de^ee and not difference 

TTie diagram fully iilustrates this The blister ” 
if seen m Horizmtal (transverse) section would present 
the same features as sem in the pearl — a con 
centncally lammated core surrounded by a single layer 
of cubical cells embedded in mesoblast if growing 
b It when growth stops the cubicel layer would be no 


Islands or rests of eptffielial elements are 
common m man In the oyster sudi an inclusion may 
become the true pearl and grow nice a wart Artificial 
mductum or grafting merely imitates the natural pro* 
cess and Its Inter hutaiy is sunply a matter of dlght 
change in degree In either case the pearl must bs 
viewed as a mocbld atnicture due to focal Irritatton 
It is held that a wart may bacome malignant, in 
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other wordt. It may grow too fast and eventually kill 
the boat 


Do the pearl elements ever behave so in the induced 
variety?' Should any positive evidence of this be 
availsible, it would throw much valuable light u*>un 
the ontogeny of cancer. 

The vi^ that warts, and even cancers, are trans- 
planUble Is strongly supported by the artificial induc- 
tion of pearls. 

Wyatt Wingravk, 

Consulting Patholo^st, Central London 
Throat and Ear Hospital 
Lyme Regis, Dorset, July 8 


I DIKBCTKD attention in my iqoa paper (Proc Zool 
Soc., March 4, ioo3)to the resimblance between pearls 
and “the structures sometimes found m epidermoid 
tumours and atheroma rvsts ” \ pearl might be 

compaied to the concentrically deposited ball of 
desquamated epithelial cells (haraclenstic, I believe, of 
the latter, except for the fact that the pearl (like the 
normal molluscan shell-substanoe, and unlike the 
outer layer of the skin, and the nails, horns, hair, eti , 



of the mussel; but this species, which is surrounded 
tw a cyst, probably secreted by the wmm itsdf 
(ng. a), and not b> an epidermal sac, does not, in 
my experience, give rise to pearls. Similarly the 
cesto^ larva (Tylocebhalum ludiAcans), which was 
wrongly identified by Herdman, Shipley, and Homdl 
as concerned with pearl formation in the Ceylon pearl 
ovster, is siirrouncM by the oyster with a fibrous con- 





>u 7 A bmal'er (unidentifird) iremalrxlp in lh« 
Httb rpiricrmil connective tiiMie of Mytitu^ 
which m hurmtiDded by a tyst, proiuUj 
8«ctcted by ihc worn itself The molliui 
doc« not •curroiind the worm with an epKiermftl 
spc, and there u do •vtdenoe tbit this s|>et,ics 


nettive tissue capsule (Fig ^), and docs not appear to 
possess the power ot provoking the mollusc to produce 
the epidermal sac in which alone a peaii can be 
formed. 

In the case of the Mikimoto pearls and of the 
pearls artificially produced by AIvcrdes, the special 
“arcumstance ’* is the performance of a particular 
transplantation of tissue. 

One of the f.icts which have favoured the survival 



in mammals) is not composed of cells, but secreted 
at the surface of cells. 

1 cannot agree that the difference between a blister 
and a pearl is one of degree and not of kind, as Dr. 
Wingravo seems to suggest; in spite of the fact that 
the nature of the secreting cells, and of the substance 
they secrete, is identical. The blister is the normal 
response of the outer sheiLsecreting epidermis to the 
mechanical stimulation of any body that comes in con- 
tact with it. In this sense it resembles a com on the 
human foot, or the thickenings of the skin on a navvy's 
hands. On the other hand, recent evidence goes 
to show that the sac, or “island,” of e{ddermls in 
which the pearl is formed arises only in certain quite 
specific circumstances. In the case of the edible 
mussel the “ dreumstnnee ” is probablv the specific 
stimulation (quite likely of a chemical nature) of the 
trematode Gymnophallus dapsiht or G. hursicota. 
These worms normally become surrounded bv such a 
sac in Mytllus (Fig. i), and when the worm dies, or 
leaves the sec, a pearl Is formed jn it A smaller 
trematode, which I have not ' Identified, also 
occurs In the sub-epidermal connective tissue 

> Th«i<«p<'n»»“p«ubr'‘«wtto*“pMriy'‘*rawt«d apithrtoaa b 
■ wryibgrtam. 
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of the theory that the same kind of mechanical stimu- 
lation that produces a blister ran produce a pearl-sac 
and a pearl is the occasional presence in fine pearls of 
grains of sand and other forei^ bodies. I recorded and 
figured several such instances, from Ceylon pearls, in 
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tioa of the preMnce of the<e bodies. One or two 
writers have recorded the occurrence of tace with 
watery contents in different muUuRcs. The most 
notable instance known to me is that of Afodiola 
modiolus, which, in the Barrow Channel, opposite the 
Lancashire and Western Sea Fisheries Labwatory at 
Ptel, frequently contains leathery periostracum pearls 
in the mantle margin, and, associated with these, 
cysts lined with epidermis, containing a-atery or 
mucoid matter. In one of these cysts, some twentj 
years ago, I found what appeared to be the spores of 
a protosoon of some kind, but 1 have not been able to 
r^at this observation, if sacs of this kind, whether 
or parasitic origin or due to some pathological con- 
dition of the oyster not of parasitic origin, occurred in 
the Ceylon pearl o>ster, and either occasionally burst 
or normally dehisced to liberate a parasite or its 
spores, such bodies as small grains of sand, or (as 
in one of the pearls figured by me) a small quantin' 
of mud containing diatoms, etc , might sometimes be 
swept into the sacs b\ the ciliary current and become 
the “nuclei ” of pearls. 

The distribution of pearl-produt ing examples of the 
various species of molluscs points to the conclusion 
that the presence of pearls,— in other words, the de- 
velopment in the tissues of the mollusc of pearl-sacw - 
is associated either with parasites which are pe^liar 
to certain localities, or with pathologiial conditions, 
following upon particular environmental conditions, 
which are strictly local in their occurrence. Thus the 
Cej'lon pearl o) ster, which procluccs pearls abun- 
dantlv in the Gulf of Manat, rarely produces them 
in iVincomaleo Harbour, while the distribution of 
pearl-producing beds of Marganlifera maxima and 
M. margaritifera is still more striking. We find the 
same local distribution of pearl-producing individuals 
in the fresh-water oenri muss'l Nlnrgaritana, and more 
noticeably in Anodonta. 

Personally I am inclined tp anticipate that in many 
of these cases pearl formation will jet be shown to 
be associated with unicellular parasite's. But, whether 
the pearl-sac is of parnsitic origin, or due to some 
(Ascure response of the mollusc to a particular set of 
environmental conditions, it might well prove a highh 
profitable enterprise to transient soune examples, 
partirularlv of such species as Margaritifera maxima 
and M. margaritifera from beds where the per- 
centage of pearl production is low, or where pearls 
are never produc«I, to some of those beds where 
almost every indlrldunl contains pearls. This process, 
if successful, would bring the production of pearls 
into line with the relaving of edible oysters on 
grounds where the conditions arc such as to secure 
that thev will fatten properly for market. 

H. I.vsrFR Javrson. 

•onreM and tMn. 

Mr. Ddv ton's oKpcrlment (Nati'rk. June 23, 
p. 52a) showing attraction between a source and an 
equal sink illustrates forcibly a remark by Mr. A. 
Maliock in the issue for August i<), 1920, p. 777 ; ” In 
most problems relating to the actual phenomena ex- 
hibited by fluids in motion, the simple assumptions on 
which the hydrodynamical theory of text-books rests 
aye Insufficient, and experiments are required.” At 
my suggestion Mr. R. Schlapp has recently been 
making some experiments on the forces between sources 
and sinks. The vertical limb (about flo cm. in length) 
of a T-shaped glass tube dipjied into a tank of water, 
and the horisontal portion rested on V supports. One 
end this horbtoatai part was sealed, the other was 
connected by rubber tubing either to a high-pressure 
water supply or to a water pump, so that the end of 
the tube ui the tank acted as either a source or a sink. 
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Three types of orifice were used : (a) the open end 
of the glass tube (internal diameter o-a cm.)— tlib 
worked well as a *ink, but was unsadsiactory as a 
source; (b) a hollow brass sphere (diameter a cm.) 
with numerous perforations; (c) a short length of 
rubber tube having the lower end plugged and per- 
forations over about 2 cm. On tn« \yn<dc the last 
arrangement proved the most convenient, but care 
had to be taken to ensure that no movement arising 
from luck of symmetry in the sise and spacing of the 
perforations took place when using an isolatea source. 

When a single source was in IIk neighbourhood of 
a fixed vertical wall, attraction was observed. The 
attraction was very distinct at small distances, even 
with a small flow of water. M greater distances and 
with a stronger source the motion was irregular. 
Attraction was found also between a sink and a wall. 

When two sources were employed it appeared as if 
they were under the influence of two forces, one 
attractive ond the other repulsive, the former being 
predominant at distances less than about 2 cm. At 
such small distances the sources were drawn together 
and remained in contact as long as the water ffoweo. 
Additional evidence for the existence of a repulsive 
force was afforded by the observation that a fixed 
source repelled a second tube through which no water 
was flowing with a force which was greater or less 
according as the flow of water was large or small; 
but at small distances the action was attractive. Tw 0 
sinks attracted one another, no repulsive tendency 
being observed. 

.Mthough Mr. Dufton’s evperimmt showing apparent 
allrattion between a source and a sink in a Win- 
chester bottle was repeated surcessfully, experiments 
in an open tank, using the perforated rubber tube 
a source and a similar arrangement or an open 
tube as a sink, showid sluing repulsion Iwtween 
sourie and sink 

It is, of course, obvious that the conditions in 
such experiments differ in seveial respects from tliose 
assumed in the hydrodynamical theory of sources and 
sinks in an infinite mass of fluid. ’ H. S. Amrn. 

The I’niversltv, Edinburgh. 



Mr. Mallock, in his letter in Naturr of June 30, 
p. 553' omits the chief reasons for the non-success of 
helicopters so far. 

The first and, to the engineer, most obvious diffi- 
rulty is the extra weight of moving as compared with 
fixed wings, and this applies to omithopters equally. 

The second, demonstrated conclusively by K)a- 
bouchinsky at the Koutchino laboratory in 1909, and 
recently rediscovered by ourselves, lies in the 
phenomenon of mutual and self-interference of the 
blades of an airscrew, now commonly called the 
cascade effect. 

Each blade blows down the next following in the 
spiral path, then the other black-s in turn, then again 
itself and the others, the effect becoming fMnter as 
the axial distance from the “image” of Itself and 
the others becomes greater. 

In aeroplanes and helicopters, as in all structures 
which are kept gcometricallv similar, the wdght in- 
creases as the cube and the lifting surface os the 
square of the typical dimension, and though some 
fining down of large structures can be made in com- 
parison with small, this physical law limits the sise 
alike of the vulture, the elephant, the whale, and the 
aeroplane. In helicopters the limit comes sooner 
than in the aeroplane, for the two reasons given above. 

If this fundamental relation is ignored, ttie aeru^ 
plane or helicopter will be fortunate if it meets no 
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\^orke fate th»n the ostnth ind mcrelv fails to leavt 
the ground \ R I ou 

The I ibrar> Air Ministrt 
ktngsvi IV \\ C j Jful\ i 


A PrakMtorw OMUHg<ptaM m Norfoic 

CotXBCTOas of Stone age implements arc well 
arquiinted with the calcined flints kno«n as pot 
boiiera, which are found sparselv strewn over the 
site* of most prehistoric settlements As the sun 
baked pottery of the kitchen utensil would not stand 
the fire heated flints were thrown into the vessel to 
briitf the water to the boil 

My attention having been directed by Mr Bildry 
of Cranwichi to a mound in Buckenham lofts Park 
Norfedk where the moles were throwing out a 
remarkable number of these pot boilers with the 
kind permission of the owner Mr Underdown I 
St irted e\c is \ti ms ii the spot in M i\ 1 »st \\ ith the 
view of discover! i|, their crigin 

Owing to numerous springs tiking th u use it i 
somewhat high level in the park the old ih ilk land 
surface has Been c-irveil out by w iter iction into ■» 
srnes of large naturil fi Ids which it first sight might 
ippear artinci’il On one of these white the burnt 
stones are found in gu it profusion wc commenced 
operstions running * trench from the west side u| 
the sl(^ 1 distance >f 06 ft ind inothir ntn 

the starting point it right ingles 1 1 it \b< ut 8 ft 
from the base of the f *ld and in ilosc prosimitv 
to a stream on removing almut i in of surface 
grass and mould we it onie cimc upon a com 
pact mass of potboilers Ihesc continued to a 
depth of al ft resting upon blackened earth which 
when dug through was found to be King on the 
chalk Tracing the calcined stones from the base of 
the mound upwards msnj thousands came to light | 
ever decreasing in numbers as thev approached the 
summit as though thrown out from the spot on 
which they had been used 
The finding of remains of what appeared to be a 
great communal kitchen was extremelv purzling and 
only when 1 got into communication with Mr 
Cantrill of the Jermvn Street Museum did a possible 
clue preaent itself Mr Cantrill had publi^ed in 
Arch Camhrennr accounts of his investigations of 
similar stone-bmling sites in Wales His papers also 
refer to quite a number of these prehistoric cookuig 
places known as deer roasts or giants’ cinders 
in Ireland and I am now informed by Mr Crawford 
that thev are not unknown in Scotland In Eng 
land Mr Cantrill tells me they have never vet been 


Theae accumulations are supposed to have been 
the large cooking hearths where the flMh of ^ red 
deer or other big game was boiled The finding of 
hollowed tree-trunks in some of theae mounds in 
Ireland auggesU that a trough of this kind was some- 
times usMto contam the water Mr Cantrill sug 
gests that another alternative would have been to 
dig a htrfe in the chalk and line it with a raw hid» 
to serve as a cookmg vessel To boil such a great 
amount of water heated stones in large quantities 
would have been ladled into the vessel 
So far no satisfactory evidence as to the date of 
these places appears to have been forth<»ming A 
general opmum however seems to prevaU that thev 
are of Neolithic origin This view mav )x sub 
stanhated by oiur finding among the pot boilers 
quite a numoer of humanlv struck flint flakes show 
kig bulhe of percussion Stdl more interesting wm 
the discovery of what appears to haVe been a small 
drcular pit dsrelling withm a few yards of the heap 
o( potJxHters It measured ii ft in diameter Open 
inC thlf outi we came upon • hearth of quite normal 
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appearance — flints reddened by the fire with a few 
potboilers strewn about and an area of blackened 
earth Here it was evident that some individual had 
sat and fashioned his flmt tools for flakes lay about 
in profusion with spajls and a fine core \ scraper 
of unusual form but strongly reminiscent of some of 
those found at Whitepark Bay, in Ireland la> among 
flint knives and other small tools while an arrow- 
pomt worked on both sides and with one barb 
ilreidy punched out may possibly by its workman- 
ship give the required date to these mysterious sites 
I urther examination of the Buckenham Tofts mound 
will it is hoped be made m the near future under 
Ih auspices of the Pertv bladen Trust 


fls i swss and OWMsatwa 

Mvy 1 venture as a citizen to make an appeal to 
men of science and to urge that the time has come 
w hen thev should no longer stand aside from the social 
md politic vl questions that vex the world’ Science is 
fstif dependent upon favourable social conditions 
thit these conditions cm abruptly cease has been 
dearlv shown in the case of Russia Scientific, 
workers have therefore, the strongest class interest in 
the social condilions under which they live Thev 
have howevei moce than a class interest Science 
his made cvilisation possible for mankind It must 
low jrovidc iivilisatiun with that authority the lack 
>f which IS reusing such waste of human energy to-day 
Men of science alone have llu power they alone are 
abovt suspicion 

This IS noplace for details \n intei notional amal 
,,,amation of existing scientific organisations would 
provide the world wiih an intellectual anstocraev inde 
pendent of the vote which bv the development of 
knowledge and the control of new weapons lethal 
ind industrni would soon acquire the necessary m 
fluence B J Mardbk 

Stodham Pirk I iss Hampthiie June 30 


MMawnmiit af SiMfl ImliMtiuwa 

Titp method of suspending a Icxv of wire in a 
unifoim iltemating magnetic field as used pv 
Fleming and Elihu Thomson for the construction of 
\ C galvanometers can be applied with advantage to 
determine the self inductanct of loops in absolute 
measure and ii would seem that we can go cofl- 
sidcrabU lower m this wav than can lonvenientlv be 
done otherwise Low frequency measurements are 
inaccurate but with a tnode at wireless frequencie* I 
have measured inductances from ao cm to jo 000 cm 
with an average error of ij per cent wthout mecW 
precautions to obtain sensitiveness The detans o* 
the experiment will appear shortly m the PMorophieal 
h B PiDOUCk 


Uafaeme 
Oueen s College Oxford Julv a 


A Mew Aeeuetwal I. 

The phenomenon described by Dr Erakine Murrnv 
in a letter under the above heading in Nature of 
June 16 (p 4qo) is particularly well heard when one is 
stinding near a cliff or rock face and listening to the 
sound of a waterfall or of the waves breaking on the 
seashore The phenomenon » of course familiar to 
physicists but it mav not be so well known that uw 
can be and indeed often is, made of this effect In 
avoiding obstacles when one is walking in the dark 
No doubt blind men consciously or unconsciously 
It in thi« and it must have been so used 

from remotest antiquity bv man and any other mimala 
which happened to have the necessary disenminadng 
pow Ik In hearing O A Shvkespiar 

The Lniversitv Birmingham July 8 
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harge-tCMite Chemittry at the Imperial College of Science and Technology. 


r is now generally realised that a student 
in chemistry who wishes to rise to any posi- 
tion oi prominence in his profession, either in the 
industry or in academic life, must first obtain a 
thorough grounding in his subject by passing 
through a recognisM honours school, and that he 
must then devote one or two years to training in 
the methods of research. It is usually during the 
third year of his honours course that the student 
first comes in contact with the realities of organic 
chemistry, and a considerable portion of his time 
during this period is devoted to a series of pre- 
paratKMis in the organic laboratory. The organic 
laboratory is generally fitted with every type ot 
glass and porcelain apparatus necessary for the 
student’s needs, and he learns here _ the usual 
operations and requirements involved in the pre- 
paration a number of typical 

organic substances. This train- 
ing is undoubtedly of the greatest 
vuue, yet, because someone at 
some time ordained that there 
should be two kinds of chemistry, 
namely, that carried out in glass 
vesaeis and that effected in 
vessels of metal, the unfortunate 
student, who must needs satisfy 
a board of examiners who have 
passed through the same course 
as he, is instructed in the former 
kind of chemistr}', and left 
either to imagine the fundamental 
conditions underlying the latter 
kind or to learn them in sorrow 
and tribulation under the more 
exacting conditions of the fac- 
tory. 

Owing possibly to his early 
training as an engineer, the 
present writer has always felt 


He will learn, moreover, in the small fitting-shop 
attached to the laboratory how to make the neces- 
sary metal connections and to erect plant of 
metal in the same way as he is taught to build up 
apparatus of glass in the small-scale laboratory. 
Knowledge of this kind cannot fail to be of the 
greatest .service both to students intending to 
enter industry and to those who have decided 
to follow an academic life. Indeed, the laboratory 
is not a “ technical laboratory ” in the strict sense 
of this much misused term, but rather the 
logical outcome of any adequate system of train- 
ing in chemistry, and ought, therefore, to find a 
place in the equipment of e\ery chemical school ot 
university standing. 

Again, the advantage to the research student 
will be very great, because he will be able to pre- 
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acutely the anomaly of this 
position, and has sought 
for an opportunity to erect a laboratory which 
should contain, like the ordinary small-scale 
laboratory, types of appliances suitable for all pur- 
poses— r^uc^ replicas of those used on the in- 
dustrial scale, but sufficiently large to render the 
usual industrial oiMrations essential. This oppor- 
tunity has now arisen owing to the generosity of 
an old student of the Imperial College of Science 
and Technology, Mr. -W. G. WhifFen. 

A laborato^ of this kind will serve several pur- 
poses. It will, for example, enable the student, 
and especially the research student, to familiarise 
himsdlf with operations carried out in vessels into 
which he cannot see and the contents of which he 
cannot transport by hand. He will become 
acquainted with factors, such as heat transference, 
cost of production, etc., fundamental In large-scale 
work, but which are of minor importance in 
ordinary laboratory practice and usually ignored. 
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pare his initial material on the large scale, and it 
will be possible for him to carry out, if necessary, 
any new preparation which he may have dis- 
covered on a scale approaching that required for 
its commercial production. 

Two questions have frequently been asked, 
namely : (i) How will it be possible to initiate a 
large number of students into operations such as 
those which it is proposed to carry out in this 
laboratory ? and (a) How can the material prepared 
be disposed of? The answer to the first question . 
is tlwt the third-year students will work in batches 
of six or eight under the direction of one student 
as foreman, and, of course, under the general 
control of the demonstrator in charge of the 
laboratory. Each batch will carry through one 
complete preparation, say nitrobenzene— aniline — 
acetanilide — p-nitroacetanilide — p-nitropbenol, and 
will obtain the pure product. It will be possible. 
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if nece«siiry, for five or six such batches to work 
at the same time, and it ran be arranged that 



m Of evaponi ng pu centr fag« 
labo •(on (bruugh (cneii 

students from the mam 1 iborafor\ w ill during 
their organic course pass for a week it a time 
into the larger scale labor itor\ 

Regarding the second question the operations 
carried out will lend to the produc tion of material 
which can not only be used tor furthtr work on 
the intermediate scale but will also be utilised m 
the small scale laboritors for the ordinary 
students’ picparations It is more however in 
connection with the preparition of initial material 
for lesearch that the new laboratory will be of the 
greatest service from both instructional and 
utilitarian points of view No one who has con 
ducted a school of research containing twenty or 
more research students can have filled to realise 
the waste of time entailed bv having to go back to 
the beginning every time the supply of material 
IS exhausted It is evident that much time will 
be saved if large quantities of the initial material | 
cm be prepared as soon as the conditions for its 
preparation have been ascertained Ihc general 
design of the laboratorv has been worked out in 
conjunction with the late Dr f C Cain after 
consultation with Mr F H C arr then in charge 
of Messrs Boot’s research laboratories at jotting 
ham Tlie general erection of the plant has been 1 
due to the skill and interest of Mr James Robin 
son, of Messrs Mather and Platt I td 

DtsenpUon of the Laboratory 
The laboratory occupies a floor space 50 ft bv 
47 ft , exclusive of the adjoining fittuig-shop and 
research laboratory It is as ft high and is covered 
by an asphalted ferro-concrete roof arranged for semi 
beuig transmitted 
) glass and reflected from | 


of the walls The advintages of this type of lighting 
are well known and in the present instance the 
success of the arrangement is com- 
plete a clear steady light being ob 
timed throughout the diy Ihe 
floor is witer tight ind acid jiroof 
It IS paved with red tiles laid in such 
1 way IS to shed into the two mam 
Inins fFigs I ind 2) which run 
parallel to cich other throughout 
the length of the room With this 
arrangement— 1 most necessary one 
in a laboratory of this kind- it is 1 
simple mattei to give the floor i 
w holesile wish down with fire- 
h >s( s siv of which ire situated at 
vinous convenient points 

Ihe centre of the laboratory is 
xcupied bv 1 platform (Figs i ind 
a) approximately 6 ft by 40 ft 
supported on stanchions , ft ibovt 
the flooi On ind ibove this 
fived on suit vbit stctl structures 
lie types (f ijpiratus such as 
open l(>p tubs which in general 
irc most (onvenientlv imptied 
through 1 bottoi 1 run off by 
gnvity 

MI fixed chemit il ipi intus ev 
t |t that >n the centr il (litforin 
d fcox 1 1 « » IS set in conci etc foundations 

canted to a height ot b in ibovc 
the fl r level whilst the motir nr compressor and 
V icuum pumjs. are tiedded in eownte blxks raised 
t 18 m 1 )\e the floor 


indirect north lighting the light bemg transmitted 
through Mfety (armoured) glass and reflected from | 
the v^lte ceilings and from the white glared surface 
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The power for stirring air compression etc i« 
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tUatad acid-proof motor, and is transmitted by two i 
parallel lines of shafting hung in balUbearings along 
the whole length of the laboratory and in the fitting- I 



i vacuum drjing ovens, which, however, are connected 
in addition to a smalt pump CBpabie of maintaining 
I a vacuum, once established in the ovens, for any 
I length of time 

Steam, gas, and cold water enter the laborator> 

' from without. Hot water is obtained by passing 
water and steam through Mather and natt unit 
heaters, nhich raise the water to the boiling point 
as quickly as the pressure in the mains is able to 
force it through the delivery [apes. 

I The types of apparatus pwmanently fixed in the 
laboratory are intended to render possible on the 
greater scale all ordlnaiy chemical operations. The 
digestors, for example (Figs. 3 and 4), include vessels 
statable for nitration, sutpnonation, fusion with 
alkalis, acid and alkaline reduction, acid and alkaline 
hydrolysis, esterification— in fact, almost every opera- 
tion which in on ordinary laboratorv one assoaates 
with a flask on a sand-bath. Heating under pressure 
is performed in gas-fired heavy mild steel autoclaves 
I The stills include an apparatus for distillatkm in a 
, current of saturated or superheated steam, a gas-fired 
still with a Young’s ctdumn, a vacuum still with an 
arrangement of receivers equivalent in its use to the 
Perkin triangle, and a pan for vacuum evaporation. 
The redwood tubs on the platform are fitted with 
I stirring gear, and arranged suttnbU for such 
) opcr.ttions ns diarotisation and coupling and for 
' Slashing solid precipitates and oils; thev are the 
beakers and separating funnels of the laboratory 
t Apparatus for the three chief methods of filtration, 
under pressure bv filter-presses (on platform. Fig, i), 
bv vacuum in box-filters (Fig. i, left), and by centri- 
fuging (one small and one larger machine appear on 
the left in Fig 2), is instolled, and the principal 
operations invMved in the later treatment of a filter- 
press cake — for instance, squeezing in .1 hydraulic 
press (Fig 3) or in a screw press (Fig. 4, lying on 
floor), drying in evacuated steam-ovens, and grinding 
1 in an edge-runner mill (not shown) — are all provided for. 


shop besond. Resting on the shaft-brackets are the | 1 
main pipes (showing through the Idttkc girder in ( 
Fig. 4) of the seven princip.1l ser- 


Both high- .ind luu -{iressure air 
are obtained from the s.ime com- 
pressor (Fig. 5), which, bi .in .ip- 
proprLite arr.mgement of blow-off 
and reducing valves, delivers into 
two separate receivers at the 
required pressures. From these the 
air Is led through high- and low- 
pressure mains to all parts of the 
iaborntorv, the former main being 
in permanent connection with the 
mild steel (lend lines) liquor re- 
ceivers from which the filter- 
presses are charged, and the latter 
with me>st of the either apparatus In 
the l.sbeir.nteM v ; for it is the low- 
pressure .lir whkh is put to such 
general uses as blowing liquor from 
one vessel to another, stirring 
where tnerhankal stirring is incon- 
venient, blowpipe work, and so on 
The m.un vacuum pump (Fig. 5, 
at baric), which exhausts a 40-gallon 
vacuum chamlier to the vapour ten- 
sion of wntei in abeiut two minutes, 
is used not onlv for “ sucking ” the 
contents of open-top vessels into the liquor tanks, but 1 
also for vacuum distillation and for exhausting the 
NO. 2698, VOL. 107] 



ing in an aperture in the woU. In addition, how- 
ever. a main draught trunk, operated by a separate 
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fan hat been arranged to pick up vent pipes and g «s 
flues from all digesters as ^ell as the exit pipes of 
the counterpoised draught hoods which are pulled 
down over the evaporating pans when ev-ipx-uions 
are in progress 

The surroundings of the labor itory are shown in 
some of the photographs In I ig 3 appears the 
adjoining research laboratory whilst Tig 4 shows a 
comer of the fitting shop and engineering store Ihis 
invaluable adjunct contains a stock of pipes fittings 
and tools some small power-dnven machines includ 
ing a screwcutting lathe and working places for 


carpentering httiig and soldering Ihe chemical 
store whim is arranged to contain casks drums 
and carb>>s as w II as Winches ers does not appear 
in the photographs 

With regard t > the question ot slinking and heaiw 
work generalls the numerous overhead principal 
provide so manv points from which a lifting bwek 
may be hung that it was not considered necessary to 
install a traielling crane Two rubber tvred bogm 
one of whicli has been specially designed suffice for 
the carnage of all the heavier cbjects which we aro 
likeh to haie to handle J F T 


Great British Droughts 

By ClIAS H \RD1NG 


T I IS furtuiiitel} sckluni that such persistent dry 
* yyeather his to be rhronieled as that whieh 
has now eontinued for several mouths \ more 
complete history of the drought will doubtless be 
written when all possible facts have been eolleeted 
Vt Greenwieh Observatory the r eords show 
that the r iinfall has been li ss th in the norm il f r 
nine eonseeutive months from October 19 o to 
June 19.1 ihe tot il measurement for the w holt 
period IS 978 in whieh is 774 in below the 
average lor the too years ending 191 ^ and only 
56 per tent ot the normal Ihis is the driest 
period from October to June in the last 105 
years the next driest corresponding pericxl 
occurred in 1879-80 when the measurement w is 
10 50 in 1 here is only one longer period at 
Greenwich— November 1846 to January 184b 
a period ol fifteen eonseeutive months with the 
rainf'ill below the normal Ihe controlling factors 
of the weather have commonly been a low baro 
meter in the north of the British Isles ind i 
relatively higher barometer with anticvelonie con 
ditions in the South of England 

In addition to the Greenwich observations 
those at Eastbourne have been chosen to 
represent the more southern portion of the king 
dom The drought at I astbourne is scarcely so 
severe since the rainfall for each of the months 
December 1920 and January 1931 was in 
excess of the average for the period of 
thirty-five years ending 191s chosen as the 
normal by the Meteorological Office The 
total rainfall for the nine months from 
October 1930 to June 1931 inclusive is 
1^63 in which is 795 in in defect, and 66 per 
cent of the average fall This is 10 per cent of 
the average more than at Greenwich 

Attempts have been made from time to time to 
detect a weather cycle but so far these have not 
been very successful The favourite cycle with 
meteorologists is that corresponding with the 
pericxiiritv of solar activity but so far as the 
general weather is concerned it does not yield 
satisfactory results Prof BrUckner of Berne has 
discussed the subject of periodic variations and 
changes of climate in detail and^ his discussion 
IS cc^ucted on lines which perhaps might well 
be followed bv others For the fluctuations of 
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rainfall ht has made use of ubM-rvations at 331 
points on thi earth s surface, and of these no 
tower than 198 are in Europe Prof Bruckner deals 
with averages tor five years, ind the period found 
I for the cycle is thirty to thirty hve years Con 
tinuing the cycle to the present time, a 
period of deficiency of rainfall is shown for the 
ytars 19.1 s the previous period ot de 
hciency was 1891-93 Ihe next period of excess 
should occur in 193(1-40 Ihe present deficiency 
ol run seems decidedly a fulfilment of Prof 
Brlickncr s cvclc 

Vn absolute dr ught is retkoned as more than 
fourteen eonsteulivt days wholly without rain, 
ind a partial dr lugl t is i period ol more than 
twenty eight consecutive diys the aggregate rain 
fall of which dies not ixieed 001 in per diem 
No absolute drought has occurred at Greenwich 
this year ind the only partial drought was from 
1 ebruary 1 I ) March 3 a period of thirty three 
days during which the total rainfall was 0-.4 m 
The spring drought of 1893 is probably the most 
severe of recent ytars the absolute drought eon 
tinued for lorty four days whilst the partial 
drought at Uungeness lasted for 137 days, and 
at North Ocktnden Romford Essex for laS 
I d lys The abnorm il summer of 191 1 experienced 
I three absolute droughts at Greenwich April ii 
I to 34 fourteen days July i to 33 twenty three 
' days and August 3 to 18 seventeen days There 
{ was an cxeeptionallv long partial drought con 
' tinuing for fifty days from June 30 to August 18, 
the aggregate measurement of rain during the 
period w IS o 3 3 in \s m inv as three absolute 
droughts occurred in London in the years 1868 
j and 1887 and four in the year 1858 In 1880 
there was an absolute drought for twenty eight 
days — from August 9 to September 3 In the 
year 1716 it is recorded that in consequence of 
a long drought and a south west wind the River 
Thames became so low that thousands of persons 
j passed across on foot under the arches of I ondon 
Bridge 

' Ihere is a great diversity in the periodicity of 
rainfall and two consecutive summers often 
differ widely from e^ch other, as shown by the 
rains in 1930 and 1931 In 1903 a remarkably 
wet year the aggregate measurement of rain at 
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Greenwich for the ux months Apnl to September 
was 2221 in whilst for the following summer 
1904, It was 8 69 in British Rainfall dealing 
with observations from 1736 to 1891 shows that 
during the first forty years the rainfall in only 
nine years reached the averan and from 1738 
to 1763 a period ot twenty five years there is 
only one year above the average this is a more 
persistent drought than has occurred in the nine 
teenth or twentieth century There was a sue 
cession of wet years ending with 1883 and th a 
was followed by a very dry period In the twent> 
years 1883 to 1903 the Greenwich observations 
show an aggregate deficiency of rain amounting 
to more than 40 in Dur ng this period there 
were sixteen years with a deficienci one year 


with the average fall, and three years with an 
excess Each year from 1895 to 190a had a 
I defiaent rainfall the total deficiency in the eight 
years amounting to 35 5 in 
The question of interest is now When will 
the exceptional heat and drought of the present 
year cease? The absence of ram is continuing 
well into July and each week the drought is 
becoming more serious over the whole country 
The increased interest in meteorology, brought 
about by the late war has added much to the 
I staff and efficiency of the Meteorological Office 
F very effort is being made to improve our know 
j ledge of the weather changes and probably in a 
few years it will become possible to predict the 
chief characteristic features of a season 


The Scarcity of Swallows 


By Dr Walier 


F or some years past certain ornithologists ha\e 
directed attention to the decreasing number 
of swallows seen m the British Isles during the 
months from April to September This diminu 
tion was particularly marked in 1918 and 1919 
less so in 1920 but is still more apparent in the 
present ye^r For a time the scarcity was denied 
by many or stated to be only of local occurrence 
but the condition of affairs during the present 
season is sufiSciently well marked to coniince the 
most sceptcal 

The swallow economically is one of our most 
valuable birds its food consisting practcally en 
tirely of insects and any scare ty of these birds 
removes a most important factor in the destruction 
of injurious insects The causes which have led 
to this scarcitv are not at present all known but 
there are some which have been operitinj, for 
considerable time past and their effects re no v 
making themselves felt 

First there is the deplorable mortal ty of 
migrants which takes place around our coasts in 
connection with the lighthouses and lightships 
and as has previously been pointed out a con 
siderable percentage of these birds might be 
saved Something towards minimising th s 
danger has already been done but the swallow s 
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a day migrant and so largely if not entirely 
escapes this danger 

The enormous increase of the house sparrow 
during recent years has undoubtedly had much to 
do with the decrease of the swallow Not only do 
the sparrows take up their abode in the swallows 
nests but they molest and persecute the birds 
during the whole period of ncubation In the 
United States there has of recent years been a 
sery serious decrease in the numMr of house 
martins due to th s cause 

There ire however other causes for the 
present scarcitv shich do not arise in this 
country In 1918 and 1919 the continuous 
waves of June migrants were unobserved or of 
very short duration and during the present season 
they have been still fewer all of which clearh 
indicates a diminishing immigration Moreover 
in 1919 and 1920 the majority of the swallows 
commenced their southern migration early m 
August 

In view of the importance of the swallow 
economically the question is one calling for im 
mediate attention and investigation and until we 
know more about the matter it might be well to 
place this bird and its eggs under stricter pro 
tection 


The King George V Dock, London 


A rU\C 1 ION of speaal interest and import 
-ince in the history of the Port of London 
was performed on Friday last when the King 
visited North Woolwich for the purpose of open 
mg and naming the new dock of the Port of 
Lmidon Authority which has been under construe 
tv smee 1913 

The addition to the enclosed water area of the 
port amounts to 64 acres and as the depth of the 
dock IS 38 ft the new accommodation will prove 
uttemety useful for large ocean going vessels of 
we prCtent day The ^k is entered by a lock 
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800 ft long and 100 ft wide having a depth of 
44 ft over Its sill at high water and so ft less 
St low water The capacity of the chamber can 
be increased to a maximum length of 910 ft by 
placing a cauton in a special recess instead of 
using the innermost pair of gates The dock 
averages 600 ft in width but tapers from east 
to west On the north side there is a concrete 
quay wall of the ordinary type On the south 
side a somewhat novel arrangement has been 
adopted Projecting into the dock, and parallel 
with the quay line at a distance of 54 ft there 
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from, IS a series of seven jetties 22 ft wide 1 
leaving an intervening space of 32 ft in width 
between them and the quay The object of this 
IS to enable barges to pass on the inner side of 
the jetties so that vessels may simultaneously dis 
diaige their cargoes into barges on both sides 
and, at the same time land goods on the quay 
The jetties are equipped with cranes which are 
able to command the vessel s hold the inner 
barges and the quay It should be pointed out 
that a high proportion of the goods brought into 
the docks at london is convescd by barge or 
lighter to their ultimate destination 

The north quay is to be flanked by double story 


I sheds, of which so far only one is constructed 
These are designed in reinforced concrete, with 
brick panelhng On the south side seven single 
story sheds of steel framing with corrugated iron 
covering have alreidy been provided 

At the western end of the new dock is a dry 
dock 750 ft long with an entrance 100 ft wute 
and a depth of wa er over sill of 35 ft 

Connection between the new dock and the 
adjoining Roy si Albert and \ictoria system is 
made by means of a passage 100 ft in width 
The King graciously acceded to the request 
that the new dock should be called the King 
George V Dock and named it accordingly 


Notes. 


The Osins prue of 100 000 francs has been awarded 
by the Academics of the Institute of France to Gen 
Femd C M G Directm General of French Military 
Telegraphs in recognition of his work in the develop 
ment of wireless telegraphy for war purposes Gen 
Ferrifi has been well known as an acknowledged 
authority on wireless matters for many years and as 
the head of the French military wireless telegraph ser 
vices It fell to him to initiate the whole organisation 
of the wireless arrangements in the fighting forces of 
France during a period when greater advances were 
being made than at anv other time in its history 
He was responsible for the ^uipment and working of 
the famous Fiffel Tower station and for the installs 
tion of the powerful station at I yons in 1917 as well 
as for the completion of the still more powerful station 
near Bordeaux com ncnced during the war by the 
Amencan Army Gen Fem6 had much to do with 
reducing the thermionic valve from a laboratory ap- 
pliance to a piece of everyday wireless apparatus and 
in devising wireless equipment for aircraft and in 
earlier days was one of the first successful expcri 
menters with the electrolytic detector In recc^nition 
of his work the he norarv degree of D Sc has been 
conferred upon him by the University of Oxford 
Sir Robert Hadi iflo has expanded his reply to the 
Amencan deputation of engineers who attended in 
I ondon to present him with the John Fritz medal into 
an address of thanks which has just been printed in 
the form of a substantial pamphlet with numerous 
illustrations The address sketches the services ren 
dered by Bntish and American engineers to the Allied 
cause during the war outlines the record of the 
Institution of Civil Engineers and gives an account 
of the members of the American deputation The 
movement which has resulted in the establishment of 
the United Engmeering Society of the United States 
is commended as havuig brought together a large 
number of distinct technical institutions housed them 
in a common building, and provided a common 
library so fumishutg an excellent object lesson in the 
organisation of scientific and technical effort A 
description is then given of Sir Robert's own metal 
lui^ical reseanh work especially in regard to the 
invention of manganese steel the alloy which pos 
NO 2698, VOL 107] 


sesses such an unusual cnnbination of mechiniral 
and magnetic jjroperties and of the allov of iron and 
silicon now so widelv employed under the name of 

low hysteresis steel in the construction of trans 
formers and other electrical appliances The conchid 
ing sections of the address deal with the growth of 
science and the value of research to civilisation the 
subiect being illustrated Iv an account of the history 
of the Royal Society and of some of its more famous 
fellows The present occasion is a good one for 
directing attention to the close bonds which unite 
men of saence and technologists in our own country 
and in the United States and to the advantages which 
are to be derived from an even closer co operation in 
the future 

Thf council of the Royal Society of Arts has 
decided that in future the Colonial section of the 
society shall be known as the Dom nions and 
Colonies Section ’ 

Mr a J Balfour has been elected president of 
the Bntish Academy in succession to Sir Frederic 
Kenvon M Henri Pirenno jiast president of the 
Belgian Academy has been elected a correspondmg 
fellow and Bishop G F Browne formerly Disney 
professor of archaeology in the I niversity of Cam 
bridge an honorary fellow of the acidemv 

Thf following have bee 1 elected as officers and 
members of counc 1 of the North Last Coast Institu 
tion of Engineers and Shipbuilders for the session 
iqai 22 — President Sir Willnm J Noble Bart 
Vice Presidents Mr C W Cairns Mr A Laing 
Mr C D Smith and Mr R Wallis Members of 
Council Mr B C Browne Prof C J Hawkes 
Mr R Hinchhffe Mr H Lauig and Dr J E 
Stead Hon Treasurer Mr R H Wmstanley 

lx accordance with the provisions of section 2 (6) of 
the Dyestuffs (Imjxirt Regulation) Act iqao the 
President of the Board of Trade has appointed a 
Committee to advise the Board with respect to the 
efficient and economical development of the dye- 
makkig uidustry The nwmben of the Comimttee 
are —Mr W J U Wookodc, M P (chauman) Mr 
Percy Ashley CB (Board of Trade) Sir Henry 
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Birchenough Mr W H Dawson Mr G Douglas 
Mr E V Evans Dr M O Forster Mr L B 
Holliday Dr Herbert Levinstein Prof G T 
Morgan Mr J Morton Mr Max Muspratt Mr T 
Taylor Mr N Thomas (Admiralty) and Mr G S 
Witham (War Office) An additional representative 
of dye using mterests is to be appointed shortly 

Thb Royal Asiatic Society has decided to celebrate 
the centenary of the bu-th of the late Sir Richard F 
Burton by the mstitution of an annual memorial lec- 
ture and a medal bearing his effigy Burton was a 
pioneer and an explorer of the first rank who studied 
his fellow men profoundly and by his wonderful 
knowledge of the literature and life of the Arabs did 
much to bndge the gulf between East and West His 
journeys to the forbidden cities of Mecca and Harer 
will long be remembered as exploits as full of dating 
as they were of scientific importance A fund to be 
known as the Burton Memorial Fund has been 
opened and i national appeal for ubscnptions is being 
made The hon secretaries of the memorial fund 
committee are Dr F Grenfell Baker and Mr N M 
Penzer and subscriptions should be dispatched to the 
Manager the National Provincial Union Rank of 
England Union Bank Branch Oxford 

Emphatic corroboration of recent correspondence 
in our columns upon the supply and cost of German 
publications is provided by a letter addressed to the 
Times signed by the Vice-Chancellors of the Universi 
ties of Liverpool Sheffield and Manchester and the 
Pnncipals of Armstrong College Newcastle and 
Birmingham University At each of these institu 
tions the librarians have found it impossible to obtain 
current German scientific hterature by reason of the 
operation of the Reparations Act lliere has been 
a complete stoppage of delivery through the Customs 
of books of Gemian origin while books which have 
been ordered direct from agents m Germany are 
delayed for an indefinite period Even when it has 
been proved that the order was placed before the 
present Act came mto operation and the 50 per cent 
Customs charge has bem paid under protest bot^s 
are still undehvered The wnters of the letter em 
phasise the fact that it cannot be regarded as patriotic 
to cut off from this country all knowledge of scientific 
progress in Germany on the contrary it is to the 
advmtage of our trade and ultimate prosperity to 
know without delay every addition to knowledge 
made in Germany as m other countries German 
journals of science and other publications devoted to 
the idvance of knowledge cannot be regarded as 
entering into competition with British journals and 
books and vigorous protest is made agamst the mter 
pretation of the Act by the Board of Trade to mciude 
such articles 

Thb University of Calcutta has published as the 
first of Its senes of anthropological papers an essay 
by Mr Panchanan Mitra on the prehistoric arts and 
crafts of India Beginning with stone implements 
Mr Mitra traces their development m the Palssolithic 
and Neolithic types Then foUows a diapter on cave 
paintings and carvings containing much information 
j^whkdi will be novel to English readers These are 
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held to indicate an Indo-Australian culture-contact 
from the late Paleolithic up to Neolithic tunes On 
the general question of prehistoric arts and crafts the 
author accepts the view of Dr Coomarswamy that to 
this Mykenean facies belong all the unpleqients of 
wood work weavuig metal work pottery etc to- 
gether with a group of designs mchidmg many of a 
remarkably Mediterranean aspect others more likely 
originating m western Asia The wide extension and 
consistency of this culture throughout Asia m the 
second millennium ac throw important light on 
ancient trade mtercourse at a time when the eastern 
Mediterranean formed the western boundary of the 
civilised world Thus the veil which has hitherto 
concealed the origms of ancient Indian culture is 
being gradually lifted and the University of Cal 
cutta IS to be congratulated on its efforts to extend 
this knowledge by the aid of native scholars like Mr 
Panchanan Mitra 

Thb second part of Mr Rhys Jenkins s paper read 
before the Newcomen Society on The Rise and Fall 
of the Sussex Iron Industry deals at some length 
with the techn cal aspects of the subject although the 
historical material available is somewhat scanty The 
ore most commonly used was a clay ironstone 
occurring in nodules and thin beds towards the bottom 
of the Wadhurst Claj It was worl ed mainly by 
means of bell pits about 6 ft in diameter at the 
top which widened towards the bottom and were 
generally shallow being rarely more than 20 ft deep 
These beds have been worked from Roman times 
onwards Mr Jenkins quotes n full the descrption 
of the process of iron making published by John Ray 
in 1674 From this it is clear that the ironmasters 
always mixed together different k nds of ore The 
roasting process is first described and afterwards the 
method of diarging and operating the blast furnace 
The period of six days was called the Foundav ' 
and about eight Ions of u-on were made in this time 
The methods of working the iron at the forge or 
hammer m the Finery and Chafery are also described 
Mr Jenkins condides that the industry began to 
decline during the Commonwealth period and be 
came extinct about the end of the eighteenth century 
He discusses possible reasons (or this decay and 
concludes that it was due neither to the competition 
of mineral fuel nor to a failure in the supj^ of char 
coal He appears to thmk that it may have been 
connected wiffi the question ol power used for work 
ing the bellows of the blast furnace and the hammer 
of the forge Water power was used for this purpose 
throughout the country and the Weald was inferior 
to for mstance Shropshire as regards both ramfalt 
and the hfad of water which could be utilised The 
author also considers that foreign competition was 
more acutely felt m the Weald than in the northern 
districts 

The June issue of the Dtanud Sdueator a quarterly 
publication of the Decimal Association contains much 
interesting information respecting the progress of the 
metric systnn The introduction of metric weights on 
the Chinese railways aditdi Is now an acoompEsfaed 
fact was effected without trouble and has ^ven ns* 
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to no complaints A notice issued recently by the 
Government of Malta announced that the metric 
system was to come mto force on July i It has been 
made obligatory in deahngs with the Customs Depart 
ment as a preliminary to enforcing its use ui general 
trade in the Island The unsatisfactory manner in 
whidi decimals are taught m the United Kingdom is 
the subject of an instructive article in which it is 
stated that although teachers as a body are supporters 
of the metric system the accepted methods of teaching 
arithmetic place the decimal fraction m an unfavour 
able light by giving unnecessary prommence to con 
version sums and in this way seriously handicap 
decimal reform It u urged that so far as possible 
all reference to vulgar fractions should be (unittto from 
the teachmg of decimals and that the examples neces 
sary to explain the meaning of decimals should be 
drawn from the metric system and decimal coinage 
with an occasional sum involving such British 
measures or coins as are connected by decimal rela 
tions A useful chart illustrates the progress made 
in the adoption of the metric system during the last 
hundred years The consistently upward trend of the 
curve and the particularly sharp rise during the past 
ten years are noteworthy and indicate that as each 
new country joins in tlie competition of international 
trade its national weights and measures are aban 
doned and the metric system adopted in preference 
Thb Nit onal Inst tute of Agr cultural Botin> 
which was organised with the object of improving, 
the seed supply in the United K nf,dom is no 
making arrangements to conduct a comprehensve 
senes of yield and quahty tnals of wheat oats and 
barley to oommenoe during the season 1921 22 Th( 
trials will be earned out on a uniform and scientific 
system in several parts of the country and final re 
ports on which the granting of certificates of mer t 
will be based will be issued after the harvest of 1924 
The tnals will be open to all who can show that 
they have in their exclusive possession new or im 
proved varieties or strains of any of these cereals and 
undertake to refrain from placing them on the 
market previous to the issuing of the final report on 
their ments except with the institute s consent The 
testing fee will be limited to the actual cost of the 
trial Pun particulars of the scheme can be obtained 
from the Semtaty National Institute of Agricultural 
Botany 10 Whitehall Place London S W i 
Nos 1-9 in vol VI (1980) of the Entomological 
Series published by the Agricultural Research Insti 
tute, Pusa are devoted to a senes of papers on the 
Iife 4 iistones of Indian Microlepidoptera by Mr T B 
Fletcher It is mainly within the last fifteen years that 
any serious attempt has been made to acquu-e a know 
ledge of the species of the small moths vriudi occur 
UI India In 1889 only 225 had been enumerated 
while at the present tune 2422 species contained in 
about 4j8 genera are known In spite of this large 
number Mr Fletcher remarks that we are merely 
beghnmg to learn what kinds exist uv the Indian 
Empire where there are still enormous areas abso- 
hitl^ unknown so far as Microlepidoptera are con 
earned In this senes of papers a great deal of scat 
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tered information is brought together m a convenient 
form and short accounts are given of the life histones 
of a very large number of spedes Many of the 
latter together with their larva and pupae are well 
figured in a senes of sixty-eight plates which accom 
panies the letterpress 

Da Marjorix O Connell (Bull Amer Museum 
Nat Hist vol xlii p 643 1920) describes Jurassic 
ammonites from Viflales western Cuba which prove 
the beds containing them to be of Oxfordian age 
Ihe author points out that in a recent paper by Dr 
M S Roig previous descriptions of Mexican species 
have become included as though they came from Cuba 
More may be expected however from Dr Roig s 
extensive collections and Dr O Connell will no doubt 
pursue her stud es in this almost untouched field 

In Bulletin 597 of the U S Geological Survey with 
Its large geological map on the scale of 1 250000 
Mr B K Emerson provides a handbook to The 
Geolc^ of Massachusetts and Rhode Island a region 
associated w th Boston Bay one of the most famous 
nitural gateways of North Amenca Students it 
Hirvard and cit z ns of Prov dence n the drowned 
valley of the Blickstone River or of Pittsfield across 
the picturesque and dissected uplands of Berkshire 
will welcome th s record of the geolog cil history of 
their States Fascinating reproductions of the eirlv 
Dmosaurs of Irassc tfmes are given from models 
ncluding Stegomus known from its armour onlv 
ind the b pedal Anchisaurus The reader requ res 
geological tra n ng but this should not be lacking 
n the abundant secondary schools of Massachusetts 

Special interest attaches to a recently published 
Bulletin of the 1 S Geological Survey on The Iron 
ind Associated Industries of Lornine the Sarre Dls 
tret Luxemburg and Belgium by Messrs Alfred 
H Brooks and Moms F La Croix The bulletin 
gives an exhaustive description of the poaition m 
these districts and of their future possibihties and is 
full of valuable statistical mformatlon most care 
fully collected At the moment the following passage 
written with reference to the Sarre coalfield is per 
haps the most interesting for British readers — It 
has long been recognised m Germany that the Govern 
ment mmes were less efficiently operated than those 
in private hands Evidence of this difference is found 
in the reported cost of production The average cost 
per ton of coal mined in the years 1906 to 1910 'a as 
II 54 francs for the private mines and 13 50 francs 
for the Government mmes This ratio of cost appears 
to have continued for 1913 when the average ji^t 
as reported was a 50 francs per ton for private mmes 
and 2 15 francs per ton for Government mines in 
spite of the fact that the private operators sold their 
coal cheiper than the Government Further 
evidence of the better practice m the private mines 
IS afforded by the annual coal recovery per miner 
which m 1913 was a6i tons for pnvate mmes and 
229 tons for Government mmes ’ 

PxRTHsmRB has been fortunate ui that tm two occa. 
stons when there was a fall of meteorites specimens 
and data of a trustworthy nature have been obtained. 
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In tb* tetMt iMue ni dw TraiiMOtiont and Proowdlngs 
of dm Pcrthahire Socioty of Natural Scvnve ^vol vu 
part a, i9i9>ao) Mr Henry Coataa daacrlbea fully all 
the data regardmc the occurrence of the meteonbc 
fall in Deoember. 1917, and the paper contMns appen- 
dicea regarding the fall of 1830 recotda dutancea 
contained in tabulated form and a report by Mr 
W F Denning on the path of the meteor The 
author haa added eleven illustrationa from photo- 
grapha taken at the time and aome diagrama Thta 
part of the number also contain a short paper on 
the occurrence of the homed pond weed (Zanntehdka 
pohutris Linn ) ui Keltie Loch near Dunnmg by Mr 
J R Matthews 

Accormno to an article ui La Nature for June 35 
the French Navy during the recovery of materials 
from many of the vessels sunk during the war haa 
greatly improved the oxy-acetylene torch of Picard so 
that it can be used under water The addition which 
has rendered this possible is a small bell shaped vessel 
surrounding the oay-acetylene flame which u kept 
supplied with compressed air After the flame is al^t 
and the stream of compressed ar estabUshed the 
torch may be plunged into water without being extm 
guished If by any accident it was extinguished it 
was necessary for the diver to ascend to the air to light 
It again Under the auspices of the French Depart 
ment of Scientific and Industrul Research M Come 
has recently made a further addition to the torch 
which makes it unnecessary to asc«id to relight it A 
tube containing in alkabne metal and an oxidiser is 
attached to the torch and can be moved to the mouth 
of the bell On removing the cap from the end of 
the tube the diemical action of the water on the mix 
ture produces a flame which relights the torch The 
additum has greatly increased the number of under 
water uses to which the torch can be put 

Thx Journal of the Washington Academy of 
Saencea for Apnl 4 contauis two communicaUons 
which deal with the steps taken by the United States 
to acquire a better knowledge of the properties and 
behaviour of the oceans which wash its shores 
Under the auspices of the National Research Council 
a conference of representatives of the nations around 
the Pacific Ocean was held ui Honolulu ui August 
1900 to consider what knowledge with regard to 
that ocean was available and ui what directions there 
was most urgent need of its extension As a result 
It u expected that dunng the present year several 
volumes dealing with the scientific exploration of the 
Pacific will be pubhshed The opportunity afforded 
by the Ice Patrol of the Atlantic in ipao was utilised 
by Mr A L Thuras of the Bureau of Standards 
to test the trustworthiness of the method of deter 
mining the salinity of seawater on board ship by 
meast^g its electncai conductivity It was found 
bodi trustarordiy and convenient and it is proposed 
to set up a eelf-recorduig apparatus based on the 
mediod which will give the temperature density and 
salinity of the water 

In a paper read to the Physical Sooety on June 34 
Mr S Bu tt wrworth dis cu sse s the errors due to 
nsparilj and eddy-current effects in inductometers 
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At tow haquencKS these etrors an ne^iffiUe but 
at telephonic frequencies they have to be oonndend, 
and in radio-tde^phy the cortectioas whidi have to 
be applied an of the sane order as the quantities 
measined Making the assumption that the capaaiy 
effecu in two coils having one end in common can 
be represented by two condensers shunting each coU 
and by another condenser )ommg dieir free ends, the 
author obtams formulas which an in good agreement 
with experiment When the secondary e m f induced 
in a secondary circuit » m exact quadrature with the 
cumnt ui the pnmary the mutual inductance is 
pun This assumption is made in the proof of 
the Heaviside and Carey Foster inductance bndges 
The author works out ll» theory of these bridges on 
the assumption that the mutual inductaqoe is not 
pure but vanes with the frequency Expenmentat 
venfications of the theory are given 
In the Journal of the Frankim Institute for May 
last L W Austin descnbes experunents made to 
determme the du^tions from which the atmoe{dierlc 
disturbances noticed in radio-telegraphy appear to 
come The mam observations were made m the West 
1 idles California and Washmgton The author con 
dudes that on the Atlantic coast of the United States 
the disturbances come either from the direction of 
Mexico or from that of the Allegheny MounU ns On 
the Pacific coast the d sturbances are m ch weaker 
and their direction is more variable They seem to come 
from centres at much shorter distances and generally 
in the direction of mountai is At Bremerton and Astoria 
most of the disturbances come from the direction of 
Mount Ranier a lofty and isolated peak In Porto 
Rico the disturbances were mainly of local origin and 
very diffuse When they came from the sea there was 
generally land at no great dutance in that direction 
When the disturbances mcrease with mcrease of wave 
length IS at Washington they come from distant 
origms when they vary 1 ttle with aave length as at 
San Francisco and San Diego the focus of the dis- 
turbance IS near at hand The migin of the disturb 
ances seems to be in the upper atmosphere probably 
between masses of air at different potentials The 
results obtained indicate that a world-survey these 
static disturbances would lead to important results 
In eloctroculture it is customary for the high 
potential wires to be placed horizontally and parallet 
to one another above the grow ng crop As the 
number of wires is limited the quest on arises as to 
how far the electric force at the ground level is 
uniform In a paper to the Physical Society read 
on June 34 Dr Chree gives simple formuUe show- 
ing how the potential gradient at the surface of aero 
potential (generally the ground level) depends on the 
height and spacing of the wires These formulas will 
be of use in practical work It is probable Biat a 
high potential gradient is uijurious and a tow 
potential gradient benefidal in certain cases It is 
important durefore to obtain uniformity of contidons 
for dlls should at least make it easier to draw con- 
cludons as to the merits of electroculture An tauae- 
diately useful deduetko from dia author’s foroMte 
is diat a very uniform set of conditions can be seeuiad 



JlILT 14, 1931] 


NATURE 


633 


•t crop level if the dittonce between adjacent wires 
does not exceed the height of the wires above the 
crop It has to be remembered however that when 
there is an appreciable excess of ions of one sign m 
the atmosphere the values of the electric fines w II 
be affected 

It is well known that Hooke s law of propor 
tionality of force applied and deformation pi^uced 
holds ^ solids only so long as the deformation is 
not large The same may be said with regard to the 
corresponding law for the deformation of viscous 
liquids In order to discover some more sitisfactory 
form of relation between deformation and force in 
either case Dr P G Nutting has m ide observations 
of the shear of \ariius materials between parallel 
plates S cm by 10 cm in area and oa cm apart 
his results are given in the May issue of the Journal 
of the Franklm Institute He firds that in all 
cases the deformation at 1 given temperature 
IS proportional to a power of the force which 
vanes for different miterials from 074 to 
Further it is projorti nl to n power of the 
time of application ot the force wh ch varies for 
different naternls from o to oqi the low value 
being characteristic of solids and the high one of 
liquids Di Nutting finds tliat the new law is applic 
able m other than mechanical fields In a dielectric 
for example the electrical disj Hcement is propor 
ttonsl to a power of the applied electric field which 
varies from 054 for paper to i 16 for xjlenc and 
also to a power of the time of application of the field 
which vanes from 074 for bakelite to -oa for mica 
For the best technical insulating matenals the power 
of the force is nearly to and the power of the time 
nearly aero 

About si\ months ago Luppo Cramer pubhshed 
his discovery that phenosafranme has the remarkable 
propert y of desensitising photographic plates without 
interfenng with the developable image that has been 
impressed on them as in the course of ordinary 
exposure We have already referred to this and to 
the solution that Messrs Ilford have put upon the 
market that enables the most sensitive plates to be 
developed with no more precaution as to the safety 
of the light than would be necessary if the plates 
were one two hundredth more or less as sensitive as 
they are In the BntMb Journal of Photography for 
June 17 and 24 Messrs A and L Lumiire and A 
Seyewetx give details of experiments they have made 
on this subject They have examined the desensitis- 
ing action a large number of other safranmes and 
find that while several ore comparable in this matter 
to {rfienosafranine none show any a]^ireaable advan 
tags to it, qxcqit that cresosafranme is more easy to 
wash out a gelatine film Many other organic 
bodies 4iow a notable, and even useful degree of 
desensibMng effect, but for general purposes pheno- 
safranine is superior to them all There appears to be 
no well-defined relation between dw constitution of 
dyes and their desensitialng properties Phenosafranme 
doM not act merely as a light filter, for it transmits 
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red and violet for both of which it desensitises But 
if the plate is washed after treatment with the de- 
sensitiser as the dye disappears the original sensi- 
tiveness IS restored It is therefore assumed that 
the dye forms an adsorption complex of mudi lower 
sensitiveness than the original silver bromide and 
that this complex is unstable enough to be gradually 
decomposed by water The authors have also 
examined plates treated with various typical desensi- 
tisers by exposmg them in a spectrograph and esti- 
mating the loss of sensitiveness to light of different 
wave lengths 

Tub summer meeting of the Association of Science 
Teachers was held at Cambridge on July 9 In the 
afternoon Dr Aston gave a lecture at the Cavendish 
1 aboratory on Atoms and Isotopes Larl> ideas of 
the structure of matter leading up to the formulation 
by Dalton of the atonic theory were reviewed and 
It was shown that the progress made m chemistry 
during the nineteenth century which depended on the 
exact work done in the determination of atomic 
weights had been insp red bv D ilton s postulates In 
order ti explain fraction tl atomic weights Crookes 
had suggested that an element might be a mixture of 
atoms of V rjing weight lut this was regarded as 
unlikely until in 1910 Sir Ernest Rutherford s work 
on rad o-activ itv showed thit various forms of lead 
obtained Iv radioactive chuig s had shghtlv different 
atomic weights thtugh their chemical jruptrlies were 
identical To these substances Prof Soddv gave the 
name of isotopes The method of positive ray 
analysis due to Sir J J Thomson was then utilised 
By this means it was found that neon — atomic weight 
JO a — was probably a mixture of two isotopes of 
atomic weights 20 and 22 and after much labour a 
gas was obtained diffcrmg in density bv 07 per cent 
from the original the experimental error being 02 
per cent Thia was not conclusive but more exact 
methods of positive ra> analysis have shown that neon 
IS made up of two constituents of atomic weight ao 
and 22 m the ratio ot about 9 to 1 Similarly chlorine 
has been shown to consist of at least two isotopes of 
weights 35 and 37 and quite recently they have been 
separated The work done shows clearly that the 
unportant property of an element is the atomic 
number or the positive charge on the nucleus of the 
atom and it is this alone which determmes the 
chemical properties of the element 

Thb Journal of the Bntish Science Guild for June 
contauis an article by Sir Richard A S Redmayne 
on the world position in relation to coal Great 
Britain has bem unfortunate m her recent expen- 
encee Pnor to the war she exported about 73,000 ooo 
tons of coal plus 21 500 000 tone shipped as bunker 
coal, making 94 500 000 tons or 3a per cent of her total 
output But in 1919 this total was only 473 inilhon 
tons, 20 6 per cent of the i»x>duction In the present 
year the ^ures will doubtless be still more unsatis- 
factory Other countries have also (xroduced leas 
coal The entry of China as a competitor u the coal 
markets of the West u significant Oil it is stated. 
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cannot become a real menace to the coal trade at | 
the amount available u only one sixteenth of that 
needed to displace coal and much of thu is required 
for other purposes A summary of addresses delivered 
at the annual dinner of the Guild by Field Marshal 
Stf Wilham Rdbertson Col Sir Ronald Ross the 
Very Rev Dean Inge the Right Hon Lord Raylei^ 
and the Right Hon Lord Bledisloe is also included in 
this issue of the Journal Sir William Robertson 
made some illuminatmg compansons between milt 
tary experience of the past and the scientific warfare 
of the present day He remarked that the day of the 
amateur Is past and that those adio asi^ to exercise 
Ministerial control over the destinies of this country 
should attach greater importance to the value of 
science The admmistrative activities of the Guild 
fill a considerable portion of the issue Special import 
anoe attadies to the report of the Committee on the 
Utilisation of Science in Public Departments atten 
tion being directed to the position of scientific research 
workers in regard to tenure of service salary super 


I annuation etc The attitude adopted by the Scientific 
Research Department of the Admiralty towards the 
mdividual unwersity worker whose researches bear on 
Admiralty requuements is spedeen of with approval 

A FAVOURABLX Opportunity of obtaining botdes in 
general literature and on scientific subjecu in new 
condition pt prices considerably below those at which 
they were published Is presented by Messrs W 
Heffer and Sons 1 td Cambridge in their 
Remamdu- catalogue (No soi) which has just 
been issued It contains ^5 titles and is worthy of 
perusal 

Thk most recent catalogue of Mr F Edwards 
83 High Street Marylebone W 1 is No 416 entitled 
Australasia and the South Seas It gives par 
ticulars of tome 813 works relatmg to Austraha 
New Zealand Tasmania New Guinea and the 
islands of the Pacific Some very choice and rare 
volumes are included 


Our Astronomical Column 


Rkcent Mbtpors —Mr Denning wntea — On 
July 5 there were two showers in prominent activity 
supplying large slow noving meteors The radiants 
were at a43‘'+6s® and aa8®+s8® These positions are 
some distance east of the radmt point computed for 
Pens Winnecke & comet but it is possible tnc comet 
and meteors may be associated the discordances 
having been brought about bv perturbations Fire 
balls were otwervM at Bristol on Julv 5 iih 40m 
GMT from radiant a43®+6s® on July q iih S4m 
from radiant a38‘’+i8® and lah 4^ from radiant 
343®+ la® A well defined shower of swift streaking 
meteors was observed from the latter position on the 
night of July 9 


Another Plan of Calendar Reform — Prof Ren£ 
Baire (Dijon) contributes an article to Revue Seten 
Ufique 1931 No 9 m which he pomts out several 
drawbacks (chiefly from a statistical point of view) 
attaching to the woposal to place certain days ut 
eadt year outside the weekly and monthly reckoning 
Hia plan of evadmg the difficulty u bold and novel 
and consists ui shortening the greater number of weeks 
to tAx days A Saturday would occur only on the 
thirty first day of the mondi— ^t is five tunes In die 
year or six times in leap-year The montiia are left 
nearly as at present but the missuig days of February 
are supplied The fdlowtng is the sug^ted table — 
January 30 February 30 Mardi si April 30 May 31 
June 30 July 30 Ai^st 31 September 30 Octo- 
ber 31 November 30 December 31 In leap-year 
July has 31 days 

The 1st 7th 13th 19th and 35* days of ec 
niMth would be Sundays there would thus be sixty 
Sundays in the year instead of the present fifty two or 
fifty tiiree The author seeks to disarm ecclesiasti^ 
ontidsm by pointing to this increased number, he 
also notes that the feasts of January 1 November i 
and December 35 would always occur on Sunday 
while if Easter were fixed to the date April i it would 
be preceded by a Saturday It is proposed that Ae 
additional Sundays should take uie place of the 
pres^ Bank Holidays thus making the number of 
working days in the year much the same as at present 
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While the scheme has son c obvious advantages it 
IS doubtful whether public opinion could be brought 
to sanction such a revolutionarv Jiange 

The Variable Nebula in Corona Alstralis ~Bu1 
letin 30 of the Ilelwan Observitory contains a photo- 
graphiL research by the director H Knox Shaw 
of the variability of this nebula and the neighbouring 
star R Coronas Australis The star magnitudes were 
deduced by comparison with standard fields at the 
same altitude the incidental result bemg derived 
that the graph connecting magnitude with diameter 
of image shows decided curvature in the direction of 
enlargement of the image of the fainter stars There 
are variables in the field besides R Coronae viz 
S and T Coronas C P D -378450® (shown by Mr 
Innes to be an Algol variable wim period just under 
twenty six days a minimum of this star was ob 
served at Heiwan in 1915 August 9) and two other 
stars Except for the Innes star the variations 
appear to be irregular and Mr Knox Shaw con 
jMures that they may be due wholly or in part to 
the absorbing medium which he assumes to covn- the 
whole region as its staiP density is distinctly less 
than that of the neighbouring sky The variability 
of the nebula is next mscussed Its structure is shown 
to be made up of a senes rings and knots which 
apparent remain m s%tu, but alter in relative bright 
ness This is analogous to the bdiaviour of the 
nebulosity round Nova Persei and Mr Knox Shaw 
has examined the results to see if there is am con 
nection between the changes of the star R Coronw 
and those of the nebula There is suspicion that 
the nebular changes follow those of the star at a ten 
day interval but the mterruptions of the senes of 
photographs by moonlight render it difficult to con 
firm this If correct and if it be due to an emana 
tion travelhng from the star with die velocity of 
light the distance of the object would be about 
100 light years It is pointed out that Hind s and 
Hubble s variable nebulse are also near variable stars 
nnd in regions of the sky that give evidence of the 
mtervention of absoridng matter 
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An Interferometer for Testing Camera Lenses^ 


INTERFEROMETERS for the testing and correc 1 ig i and a side clcvatioi in Fig 3 Light front 

tion of prisms and of lenses (for axial pencils) have a suitable source is reflected by a mirror lo into 

been described in the PMosophtcci Magasine the interferometer \ convex spherical muror ooi 

(vol XXXV Jnnuar) 1918 p 49) In its simplest is so disposed that its centre of curvature comcides 



with the focus of the lens 14 which 
IS under test In these circum 
stances a beam the wave front of 
which IS a plane perpendicular to 
the axis of the lens will after pas 
sage through the lens be reflected 
back on its own path b\ the convex 
nirror and if the lens be free from 
pherical aberration the reflected 
beam will after passage through 
the lens once more have a plane 
wave front If it has not then the 
departure from planeness will pro- 
duce interference bands which form 
a contour map of the corrections 
which will have to be applied to the 
lens to make its performance per- 
fect 

An apparatus which will test for 
axial pencils only is of course of 
little use for testing camera lenses 
Ihe modifications essential for the 
latter purpose are (1) means of 
rotating the lens about a Ime at 
right ingles to the axis and passing 
through the second principal point 
and (3; mechanism whereby simul 
tancousl) with the above rotation 
of the lens the convex back reflect 
ing mirr r is automatically moved 
away from the lens in such a way 
that its centre of curvature always 
falls on the plane perpendicular to 
the axis of the It ns on which the 


lens IS desired to form its image 
The rotation of the lens car 


form the instrument resembles the well I nown Michel riagc is effected by means of a bar 105 parallel to 

son interferometer the essential optical difference being the axis of the lens and extending to the outer edge 

that the two interfering beams of light are brought of the interferometer Die second requirement is 

to a focus at the eye of the observer The principles fulfilled by a flexible connection bemg led from the 

of the pnsm mlerferometer have been applied to carriage on which the mirror is adjustobly mounted 




b C D 


Fio s — taMrtsntn** oT* pbeusnph c ku tor u id ud aUiqiM bwau 

photograiffiic lens testing in the camera lens mter- and over a pulley to a weight and by there being 
ferometer recently constructed by Messrs Adam upon the carriage a roller which by the action of 

Hilger Ltd A plan of the instrument is shown in the wel^t is retomed in contact with a cross-bar 

1 AiMtnrtor a paptr iwd bden Dm Optod SocMy M Apni •« by mounted on the axUl bar 105 and at right anf^ 
r TwyiMii to it 
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Adiuftments are provided for tuinging the eecond 
fNrinapal point of the lens under test on to the axis 
about which it u rotated by the bar and also for 
bnnguig the centre of curvature of die mirror exactly 
<M the axis of the roller above-mentioned and on 
the optical axis of the lens The distance from the 
centre of the roller in the axial position to the axis 
of rotation of the lens is measured by a vernier 
When all adjustments haive been made this vernier 
gives the focal length of the lens to an accuracy of 
about oooi in 

The apparatus measures the degree to which the 
wave front impressed by the lens on light from a 
distant pomt source, differs from a spherical wave 
front TTie Indications aie given m aberrations of 
wave front to a scale of wave lengths the aberration 
shown being in every case iwice that present in the 
once transmitted beam whidi normally forms the 
image of a distant pomt The form in which the 
indications are presented Is that of a senes of inter 


ferenn frmges which are lines of equal aberraUon erf 
wave front These interferometer pictures can be 
translated into terms of geometric optics by m ob- 
server who has had a little practice with the mstni- 
ment ihe various types of aberration and their 
chromatic variations produce charactenstic mterfer- 
ence patterns and thus they can be readily differen- 
tiated and measured in terms of wave lenAh By 
mems of the pau of deflectors 01 1 a measuftment of 
the distortion can also be obtained 
With a suiUble source of light and a suitable 
camera the interference patterns can be photdgraphed 
and a complete photo^aphic record can be obtained 
of the performance of anv camera lens hig 3 « 
a photographic reproduction of the interferograms of 
a well known lens of high repute for the green mer 
c«fv radiation (S46/1M) for the axnl beam and for 
obliquities of 5“ 10“ and is® It will be seen that 
even the best photographic lenses— of which this is 
a fair example— are very far indeed from jierfection 


Mutations and Evolution. 


I N the senes of articles by Dr Kuggles Gates 
appeanng under the above title in a New 
PkyioUgut Keprmt (No la) published by Messrs 
Wheldon and Wesley, Ltd we have the most 
recent attempt to present a reasoned and com 
prefaensive statement of the problem of evolution 
As the author tells us his aim has been to 
show that though germmal (by which apparently 
w« may understand chromosomal) changes are of 
nnportance m the evolutionary process they can 
not be considered as all^ufHcmg that only from 
tiw Nao-Lamarckian point of view is it possible 
a» explaia a large dais of organic phenomena From 
tte pomt he sets out to show how the Darwinian 
doctnne and Mendelian conceptions in combination 
may furnish us with a solution lo this end, how 
over, U scarcely seems necessary to maintain as the 
author is at pains to reiterate, that m the application 
of Mendelian pnnaples we are merely putting into 
use a refinement of the theory of natural selecUon 
Nor does any point appear to be gamed by thu insist 
■once on accord since, by the auuior s own showing 
the underlying difference between Darwinism and 
Mendellsm— the difference namely between the idea 
of contmuity and discontimiity — is profound enough 
to have divided biolMists into two opposite camps 
One feels that what is common ground might more 
easily be made apparent if an attempt were made to 
define more strictly, or else to abaniion, terms which 
are used to cover an ever increasing complex of ideas 
It will be obvious, for example, that a fresh analysis 
of evolutionary proi^ses should be couched in terms 
which dearly differentiate the causes (a true factors) to 
which variation is presumably due from the 
mechanism by which vanauons, once having ap 
peared are perpetuated and from conditions whi^ 
permit or limit the occurrence of vanation That the 
author evidently has m mind the necessity for pre> 
anon in this connection appears from die fact that 
ha IS careful to point out that isolation due to gen- 
grMrfucal barriers must be regarded as a condifwn, 
and not as a factor, yet he fails to draw this distinc- 
tion when dealing with natural selection 
The important point which Dr Gates seeks to 
estm>M it that a new diameter may anse in tsso 
difffvant srays (i) as the result of what we have still 
to mod tp en t a n em m nuclear (■karyo g ene d c) muta- 
dons; (s) from a so-called organlsmal dtaage « s a 
change due either to environmental effects on the cyto- 
NO 2698, VOL IO7I 


plasm or to the morphological prinaple known as 
orthogenesis In the first case the mutation is per- 
petuated through the whole cell lineage and the asso- 
ciated character is inhented as a unit In the second 
a localised region or a particular stage m the hfe 
cyde only is usually affected Perpetuation of an 
organismal modification connotes the inheritance of 
aemu-ed charaiters 

Mutations — Ihe more striking observations of 
Morgan and other American workers on Drosophila 
and of de Vries the author and others on CEnotnera, 
which uidicate a direct relation between chromosomal 
behaviour and somatic appearance, are set forth 
Definite zygote characters are shown to be constantly 
associated with definite irregularities in the meiotic 
division, as e g , the lata habit in (Enothera with the 
presence of an extra chromosome The author brings 
forward evidence of independent sporadic appearances 
of this form and a parallel mutation has bew obtained 
in cultures of other GLnotheri qiecies In every case 
the number of chromosomes was found to be 15 
mstead of the typical complement 14 The occasional 
occurrence of an 8-6 instead of a 7 7 separation of 
the chromosomes in another mutant form supplied 
the clue to the mode of origin of these 15-chromosome 
forms In another instance a particular strain of 
Drosophila, indistinguishable in general from the 
normal but showing an aberrant t^ of inheritance, 
led Bridges to infer the duplication of a sexrchromo- 
some— a prediction which later investigation proved 
to be correct These forms with an extra chromosome 
are found seldom, if ever, to breed true Their im- 
portance, according to the author, lies m the support 
which they give to the conception of the origin of a 
ivgotic character from a nuclear mutation rather 
than m their significance in evolution It is hdM to 
be otherwise however, when the whole chromosomal 
equipment is duplicatM (tetraplddy) and associated 
with a characteristic giant habit as m Primula and 
(Enothera 

The separate class of Mendelian mutattons is re 
garded as due also to a nuclear change (in this case 
possibly diemkal) whldi Is presumed however, to 
affect only a pardmlar locus or element in the chromo- 
some. It IS dear, howovei^ from Bridges’s obeerratioa 
cited above, and from Henbert-NUsson^s work on Sallz 
(which the author does not discuss) that on one 
hand duplication of diromosomes need not be accom- 
panied by any gross change In the organism, and, on 




July 24, 1921] 


NATURE 


637 


the other, that a Mendehan mutation (M^uce 
an alterauon m habit as marked as that which charac 
tenses the (Lnothera forms «ith an extra chromo- 
some This bemg so what becomes of the authors 
scheme of classification^ 

OtganunuH Characters —The conception of or 
ganistnal characters has been develop^ primarily 
apparently, to account for the phenomenon known as 
recapitulation, t < the appearance in the indmdunt of 
ancestral structures in a reduced or functionless form 
In his treatment of this part of the subject the author 
is not easy to follow Much of the argument ad 
vanced appears and is admitted to be inconclusive 
The reader is left wondenng why the species cell ' 
concept which has sufficed as a basis of explanation 
for karyogenetic mutations is here abandoned and 
whv physiological considerations are ignored Ihe 
essence of the conception of the species cell is we 
are told that when a new form arises it does so in 
consequence of some antecedent change m a (germ) 
cell unit The individual derived from such a mutated 
germ cell will exhibit the associated chirncter in all 
Its parts The reasoning from this point onwards 
seems to be as follows If organisms were entirely 
composed of such cell units then germinal mutations 
might supply the whole basis for evolution But 
regions or structures occur in the orginisin in which 
the cell unit is ill-dehncd or non existent therefore 
some other tvpe of ci olution must take pHce [ I J It 
does not appear however that it is in these regions 
or structures that the postulated environmental effect 
IS felt Irf^ fact the line of argument now seems 
to lose touch with the cell altogether md to work 
bad wards from tli other end uii s — Rec ipitulation 
occurs therefore at some point a lengthen ng of the 
lifc-cvclc must have taken pi ice This can have conic 
about only through additional cell liv sions taking 
place either at the end or m the course of the original 
cade Having laid it down that a germmal mutation 
is required to produce a new character the author 
Is driven to conclude that this extension of the life 
ejele cannot be due to a change in a cell unit but 
must rather be the result of the organ sm as it were 
overcoming its cell shackles and bv its own energy 

{ not be It noted through an environmental effect as 
ly the definition we are led to espectl producing new 
developments though such novel additions are them 
selves cellular in structure Somewhat earlier in his 
argument the author chides those who desert science 
for obscurantism but what are we to call this? 

Though it mav be that the reader will not feel that 
the author s conceptions of evolutional-} processes 
materiallv advance the position he will nevertheless 
find m these articles a useful collection of pertinent 
data 


Umorersity and Educational Intellisence 

Livfrpooi — Pillowing the recent transfer of the 
port Erin Biological Station lo the Lnivemitv (Depart 
ment of Oceanographv) Mr Herbert C Ch idwick 
who has been curator under the I iverpool Manne 
Biologv Committee for the last twentv four vears has 
now lesigned but remains on the staff of the institu 
non as research assistant Mr J Ronald Bruce has 
been appointed naturalist in charge and official letters 
should be sent to him 

St \nd*ews— The following honorarj degrees 
were conferred at the annu il giaduatiop ceremony on 
July la — 7 L D Prof IV M Bayliss professor 

r ral physicdogv in I niversitv College I-qndcm 
William Henderson chairman of Ehindee Tech 
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meal College Emeritus Prof D MacEwen Dundee , 
and Prof A N Whitehead professor of applied 
mathematics m the Imperial College of Science and 
lecfanology 

Among the bequests of tlie late Dr H Barnes 
vice president and a former president of the British 
Medical Association are his medical books to the 
Royal Society of Medicme and conditionally asooJ 
to Edinburgh University for a scholarship for clinical 
medicine and 1500I to Epsom College loi a similar 
scholarship 

Thb Pal vn I iggis scholarship value 50I for a year 
ind renewable is being off* r d bv the South Eastern 
Vgricultur il Co lege Wye Kent ( andidates must 
be reading for the B Sc (Agnc ) deyec and reside 
outside the counties of Kint Surrev and Sussex 
I he latest date for applicati xis to re ich the Pnncipat 
of the college is Au(,ust 14 

Thf following appointments have been nade at the 
L nivcrsity College of Swansei — Mr h A Cavenagh 
to the chair of education Dr Morence A Mockendge 
leiturer in betany md head of the department of 
biology Mr 1 B Pfeil assistant lecturer in metal 
lurgy Mr A Stuart assistant lecturer in geology, 
and Mr J S Caswell demonstritor in enj^meering 
for one year 

Thr Ellen Richards research prize of 10 >> dollars 
(200I ) IS leing offered by the Association to Aid 
Scicntif c Rese ireh by Women Theses by women 
bised on indepcnlcnt laboratory research are eligible 
for con petition if received by the comn ittec "before 
February 24 1922 Further information and applica 
tion forms ore ol tamable from Dr Lilian Welsh 
Giucher College Baltimore Maryland TJ S \ 

Two Royal School of Mines hrcclieville research 
fellowshifs in iid of reseat ch in cmneclion with 
tuning mining geology metallurgv or the techno 
logv tf oil are being offer d bv the Imperul College 
of Science and Icchnologv South Kensington S W 7 
Ihe ft 11 wsh (IS are of the annual value of 300I 
tenable for one yeir with a possiUe renewal for 
a seiond vear ^pplicalims giving particulars of the 
candidates proj os^ investigation his quahfit ations 
md references uusi le sent to the Secrelarv of the 
college before September i next 

Wu have receivtd from Mr G D Dunkcriey hon 
secretary of the Secondary Scho 1 Teachers War 
Relief Fund the report of the last year s workmg 
Ihe objict of the fund is t) sipplement the pensions 
and allowances of soldiers sailor« nurses and their 
dependents and to secure thit the families of the 
fallen and disibled secondary school teachers shall 
suffer to the least possible extent in matenal iircum- 
stances A t tal of 0874! has b n collected and 
illowances are now be ng made to the extent of 48if 
per annum Thus the present capital fuliv s ifeguards 
the present alk wances and leaves i man. in for addi 
tional help The committee has therefore decided 
to mamtam the payments from capital and interest 
combmed withiut appealing for further funds, the 
capital diminishi ig as the uccessitv for the allowances 
ceases Everv opportun tv vv ill be taken of helping, 
the children of fallen teachers at future st iges in their 
careers and although it has been decided to close the 
subscnption list m its present form the committee 
will gratefully ac^t legacies or donations for this 
special purpose Tn chairman of the committee is 
Mr A A Somerville of Eton College the hon 
treasurer is Mr J Hart Smith of the Countv 
Secondary School l^ttersea and donations should be 
vent to him c/o Barclay t Bank ^35 andsworth 
Road SWR 
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Calendar of Scientific Pioneers. 

My 14. im AHfiKtin Mm rrMMl SM— An 

officer in the Corps det Fonts et Chausstes Fresnel 
during the last twelve >ears of his life devoted him 
self to expenmental and mathematical researches m 
optics Like Young he did much to establish the 
undulatory theory of light 
Mjr 14. IfTS Sir Thsmu Maolser dM— Trained 
as a doctor through Admiral Smyth Maclear took 
up astronomy and from 183') to 1870 was Royal 
Astronomer at the Cape of Com Hope Among otn r 
aork was his extension of Lacaille s -ux of median 
dHly 14. 1M7 8r WWam Henry Psrtan dM — 
The discoverer in 1856 of the first of the inilme dyes 
aniline purple or mauve Perkin established a factory 
for Its manufacture and thus became the founder of 
the great coal tar colour industry His success 
especially with the manufacture of alizarin enabled 
hun in 1874 to retire after ahich he made important 
investigations of questions of chemical constitution 
He was knighted at the jubilee of his great discovery 
did* 17. 1878 Thomu OMhun died After hold 
ing the chau- of geology at Trinity Col eM Dubhn 
OUham in 1850 was appointed by the East India 
Company the first Superintendent of the Geological 
Survey of India 


My 17. 1888 Oharles OravM died— The succes 
sor of McCullagh m the chair of mathematics in 
Trmity College Dubhn Graves contributed mathe 
mabcal memoirs to CreUe s Journal and served as 
president of the Royal Irish Academy 
duly 17. 1812 didM Heiin Pow oi i r d dM— Rom in 
Nancy in 1844 Poincar^ in 1908 nas elected presi 
dent of the Academv of Sciences of Paris by which 
tune he had wntten 1300 books and memoirs relating 
to pure mathematics mathematical physics astro- 
nomy and philosophy 

^ 18, 1658 Mratooh tMiMiar iHed -A member 
of the Society of Jesus and an opponent of the views 
of Copernicus and Galileo Schemer was one of the 
earliest observers of sun spots He taught at Frei 
burg (Baden) Rome and Ingolstadt and was rector 
of a Jesuit college in Silesia 
duly 18, 1818 BartMMiy PwJm do SamtoPc _ 
Md — ^Attracted to natural history bv Buffon Faujas 
de Saint Fond became professor of geology m the 
Jardm des Plantes He travelled much wrote a 
valuable work on extinct volcanoes and was the first 
scientific writer to direct attention to the basalt pillars 
of the Isle of Staffa 

duly 18. 1814 Muttiww pgndwv dM— Known 
for his important survey of the Australian coast 
Flinders made observations on the compass and to 
him we owe the Flinders bar for neutralising a 
ship's magnetism 

18, 1888 Ptorra Lauit DuMg «ad— Dukmg 
was director of studies at the Ecole Polytechnique 
and in 183a became one of the secretaries of the 
Pans Acidemv of Sciences In i8iq with Petit ne 
enunciated the law connecting the atomic weight of 
a substance with its specific heat 
du^ 18, 1882 Praneis MaHlaiid BaHaur dM 
Xil'ed at the age of thirty one when clunbing Mont 
Blanc Balfour had just oeen appointed to a newly 
created chair of animal morphology at Cambndge 
His Comparative Embryology appeared in 1880-81 
duly 26, 1818 dahn Playfijr «ad —An Edmburgh 
professor Play fair s principal contribution to science 
•was his ' Illustrations of the Hu toman Theory of the 
Earth ^ 

1 ^ 28, 1888 Qaarg Priadrioli B end ia i'd fUamaiw 
dM —Successor of Dirichlet m the chair of mathe 
matics at Gdttuigen Riemann was one of the most 
profound n\pthematicians of his time ECS 
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Societies end Aesdemies. 

London 

Oastogical Sadsty June 32 —Mr R D Oldham 

r sident in the chair — Dr C T Ttackwsaa and 
F Spath The Juraiaic of New Zealand The 
Jurassic beds of New Zealand compnse an important 
set of sediments probably 10000 ft in thickness 
exposed at certain pomts extending over the length 
of the North and South Islands They follow the 
fnas with ipparently perfect conformity The afflm 
ties of the fossils from the 1 ower Lias to the Upper 
Jurassic format ons are with those occurring in the 
Jurassic of the Argent ne Andes Western Australia 
the Sula Islands the Spiti Shales of the Himalayas 
and the Turassic depos ts of Kutch Descriptions of 
New Zealand ammonites from the British Museum 
collections notably a small fauna of typically Medi 
terranean aspect wh ch is referred to the Middle Lias 
were given F Dlisy The norite of Sierra 
Leone The norite c f Sierra Leone constitutes a com 
plex of which the oldest and most imjiortant member 
IS an olivine norite The complex forms the moun 
famous mass whidi with a narrow coastal plane of 
Pleistocene sediments makes uo the Sierra Leone 
peninsula The nonte was intruded in the form of 
a huge stock it has no mirginal or basic modifira 
tions while its junction with ol^r rocks is obscured by 
the Pleistocene sediments The complex is probably 
somewhat later than Pre Cambrian in ago The man 
intrusion f norite was invaded in success on bv minor 
intrusions of vounger nontes norite pefrmatite beer 
bachite nonte aplite and d^lerte Features of the 
rfder nor te are well-developed flow banding a senes 
of binary and temirv intcrgrowths of the common 
minerals and metamorph sm due to the minor in 
trusions Iron-ores occur in the nonte as small 
masses narrow schl eren and d sseminited grains 
thev are h ghlv t taniferous Sulphides and other 
economic minerals arc rare or absent 

Edinburgh 

Royal Society July 4 —Prof F O Biwer president, 
in the chair— C T R WUim Recent work on 
lightning and thunderstorms A thundercloud may 
be regarded as a great electncal machine and 
suggests such questions a< the electromotive force 
developed by the machine the current which passes 
through It and the external distnbution of the 
current It is at present mainly from a study of the 
electric force at the ground dunng thunderstorms that 
we obtain infbrmabon on these points Records were 
shown of the dianges in the electric field due to 
thunderstorms at a distance and of the sudden 
changes produced by lightning discharges From the 
results of automatic rwords of this kind it is con 
eluded that in an average hghtning flash a quantity 
of electricity amounbng to abwt ao coulombs 
passes and that the potential difference required to 
cause the discharges is of the order of one thousand 
million volts In addition to lightning discharges 
there may be considerable lonttnuods currents main 
tamed by the thundercloud The electrical energy 
going to waste in a thunderstorm may amount to a 
millKHi horse power A large part of the current ma n 
tamed bv the thundercloud may pass through the 
doud from the ground to the conducting upper atmo- 
sphere or from the upper atmosphere to the ground, 
and produce effects which are of importance in con- 
nection with the atmosohenc electricity of fine 
weather and possibly with terrestrial magnetism — 
Prof H Brig^ The adsorption of gat under pres, 
sure The author describes a senes of experiments 
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with different gases and with different adsorjitive sub 
stances to ascertain the volume of gas adWbed at 
pessures up to too atmosperes The tests show that 
It IS possible to increase the gas capaaty of a cylin 
der holding the gas under compression if the 
cylmder be completely filled with coconut charcoal 
befoce the gas is pumped in The reason for certain 
sudden outbursts of firealamp in coal mines is stated 
to be due to the adsorption of thst gas under pressure 
by the coal In some cases millions of cubic feet of 
fire damp Have been suddenly discharged in mines 
when the rauilibnum was disturbed — Miss Elizabeth 
OUchrlst The utilisation of solid caustic soda and 
the absorption of carbon dioxide The experiments 
aimed at asoertammg the optimum condition for the 
absM-ption of carbon dioxiae by solid caustic soda 
granules especially with the object of improving that 
action in mine rescue apparatus The absorption 
diminishes at temperatures approaching o° L and 
at temperatures exceeding ioo° C The behaviour of 
a caustic granule at or near the optimum condition is 
described it being shown how the granule swells 
gradually eventually becoming n shell of carbonate 
hollow within —Miss Augusta Lsaunt The de 
lelopment of the feathers of the duck during the 
incubstion period The extern il appearance and the 
internal structure of the feather ospill-e arc figured 
and described and special stress is laid on the dis 
tinction between pennaceous and plumaceous feathers 
dunng their earliest stages The work is preliminary 
to further researches — A G Raaug« Note on tlw 
conditions for mirage on the Queensferrv Road T^e 
surface of the road w as remade in the spring of ipiq 
with road metal and liberal supplies of bitumen and 
small pieces of quartz scattered on the top of the 
bitumen the whole being rilled by a steam i oiler 
After this had been done no signs of the mirage so 
common on this road the preyious summer mad< 
their appearance until August and then but faintlv 
During the summers of iqzo and iqzi on bright 
days mirage was again much in evidence showing 
that a newlv made road is not conducive to the appear 
anoe of the m rage phenomenon 


Dual IN 

Royal OabllB Society June 28 -Dr T E Hackett 
in the chair — Prof T Johaooa and Jane G OUaioN 
The occurrence of a Sequoia at Washing Bay Co 
Tyrone The conifer was found in the core of the 
coal bore especially m the zone between 890-030 ft It 
IS rqiresented by wood by shoots showing dimorphic 
foliage by cones and pollen grains The authors find 
It to agTM In all respects with 9 Couttstae Heer 
fioim the upper Oligocene of Bovei Tracey Devon 
shire Thw have also examined Baily s type material 
of ^ du Noyen and refer it to S Couttnae as a 
possible variety They desenbe one specimen showing 
the two types of foliage on the same shoot The 
paper also contains an account of the distnbution and 
characters of the stomata in Sequoias recent and 
fossil — P A Marpfey The sources of infection of 
potato tubers with the blight fungus Phytophthora 
mfesfant The results of field exoenments in Canada 
and Ireland on the decay caused by the blight fungus 
in potato tubers with oarticular reference to the rot 
ahirh Mts in after disanne are detailed When 
blight rot IS found m auantitv In the pits tn wmter 
it does not owe Its origin to the spreading of the 
disease from a few initially infected tubers Many 
tubers not visibly diseased carry the infection adth 
them to the pits The source of Infection has been 
traced to contact of the tubers at digging time with 
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blighted but portialU living foliage and with con- 
taminated surface siil Ihe conidii live in the soil 
for at least two week after the death of the tops 
and such soil mav be a d ngeroi s source of infection 

Paris 

Acadsiay ot 2klcaceS| June 20 — M Georges Lemoine 
in the chair — H AMoycr The direct demonstration 
of a theorem of fisscrand relating to the development 
of the perturbation function — E Hoag The tec 
tonic ot the coast region between Samt Cyr and 
Hy6res— C Rlehet Mile Eudome Baekracb and H 
Cardot The alternations between tolerance and 

anaphyltxy Studies on the lactic ferment Succes 
sive generations of the bacillus show at first a decrease 
m activity by small proportims of mercuric chloride 
in the culture media tnen get accustomed and in 
crease m activity (measured by the lactic acid formed) 
but lose this tolerance later become sensitive and 
arc killed With smaller doses of the poison there » 
at first an acceleration then an anaphylactic phase 
nd finally death of thu organism — ^ Doyiret and 
M Selignae The Sahalian of northern Tunis —M 
de Spam The yield of turbines working with a 
variable head— W KlUan and F Blaacfirt The 
presence of a sub alluvi il sheet of ther nal or mineralised 
water in the bed of the Durance at Serre Ponton 
[ fhese hot springs were discovered m the course of 
I work carried out in connection with the construction 
of a hydroelectric power station Ihe water was 
saline temperature 47“ to aq® C — B Gambler The 
deformation of surfaces and the Laplace eouation - 
I L Daaoyer The crmplcte chi onophotogi apnic deter 
I mmation of trajectories The method is based on the 
simultaneous photography frou two determined posi 
tions of the path of a luminous projectile A 
Saalearcbe The absorption of the oxides of nitrogm 
by sulphuric and nitric acids L Onlllet and M 
Batlay Critical points due to hardenint. caused by 
wire-drawing The hardened wire has a part an 
nealed and the electrical resistances of the annealed 
and unanncalcd jortions are compared at various 
temperatures the results are recM-ded on a diffeien 
tial curve This electrical method is superior to the 
dilatometric and other methods in use — ^A C Year 
aazM A new magnesian hydraulic cement A 
description of the preparation and properties of some 
cements produced trom magnesia (magnesite calcined 
at a low temperature) and powderw pumice or silica 
— M BalOe BarreUe Contribution to the study of 
the ci^mg of Saar coals —A Mallb# The catalytic 
decomposiuon of the polyhalogen derivatives of the 
paraffins A study ot the reduction of tetrachloro- 
acetylene tetrabromoacetylene chlorodtbromopro- 
pane dichlorodibromoacetylene and trichloro- 
dibromoacetylene bv hydrogen in presence of 
reduced mwel and barium chloride as catalysts 
The product is always a halogen substituted 
ethylene When there are different halogens the 
bromme la first removed by the hydrogen — J B 
Seodereas and J Abwdeac The catalytic decomposition 
of the bromoacetic acids and of mixtures of bromine 
and acetic acid — J Saverata Observations on the 
Palseoeoic of Rabat Morocco— P Baaaat Meso- 
cretaceous volcanic eruptions and ffieir relations with 
the distribution of the facies in the Caucasian geo> 
syncimals — J CvIlU River platforms and erosion 
steps— Mile Y Boisse 4s Blaeh The frane' of 
the C4re Valley —A Trsalimzdt Some new measure- 
ments of the density of the air at Gene\a Some 
results of measurements earned out ui 1917 The 
deviations observed are larger than the experimental 
error and the vahiee below the average (1 29369) were 
obtained when the barometric pressure was above the 



640 


NATURE 


[July 14, 19s i 


nie«n prenure for Geneva— E ■elM T Batiieea* 
and M Payi : The density of the air at Madrid and 
its small variations The results of thirty senes of 
measurements are given each senes com^ismg two 
or three observations The mean is i M303 and the 
* ■ uUide the < 


deviations are regarded as being ouUii 


expert 


mental error In agreement with the Loomis-Morl^ 
hypothesis the minuna of density correspond with 
the maximum of atmospheric pressure and conversety 
— L BtariaglMai The pollen of flax and the de 
generescence of the varieties cultivated for die fibre 
The study of the quality of the pcdlen of isolated 
pedigrees followed durmg several generations is 
recommended for the selection of flaitjjrown for the 
fibre — C PsKksr and A ChsvalUsr The distnbution 
of the salme substances and the nimeral elements m 
milk— W Msstrsxat and Mile S ledeM The com 
pensating rdle of chlorides in its relations with the 
diemical composition of the body fluids — P ChalUty 
•art R Fi^ and J P Laaglels The second 
wmd of runners Experiments are given showing 
that the second wind is brought about by a 
diminution m the respiratory exchanges and that this 
diminution the work remaining constant is the result 
of a better adaptation of the subject an improvement 
in the yield of the human machine — H PMrsa The 
importance of the periphenl phase in the margm of 
the variation of the times of sensorial latent as a 
function of the intensities of stimulation — A vasdel 
The question of cellular specificity in Polycelts eor 
nuta — F Fleard The determination of egg produc 
tion in Ptmpla tnshgator Experiments proving that 
the sight plays no part in tl e act of depositing the 
egg — P Sessy The action of tne vapours of chloro- 
plmn on Argat reftexus This parasite of the pigeon 
has proved to be extremely difficult to destroy oy the 
ordinary insecticides it is now proved to be destroyed 
by the vapours of chloropicnn the amounts required 
being smsll enough for practical use — ^A Qerls and 
A Observations on the culture of the pyocyanic 

bacillus on artificially defined media E Sergsat 
and M B4gaet The mycosic nature of a new disease 
of the date p ilm threatening the Morocco oases 


Sydnbv 

LlnsMa Socisty ef New Seatii Wales Miv 21; Mr 

G \ Waterhouse president in the chau- — ^T G 
Sleoae Revisional notes on Australian Carabidse 
pt vi T he tribe Bembid ini is reviewed so far as 
the Australian fauna is concerned The synonymy is 
given and seven speciea of Tachvs are described as 
new The tribe ae represented in Australia consists 
of five genira of which only Illaphonus is peculiar 
to Australia the five genera comprise fifty-eight 
species —Dr A J Taraer Revision of Australian 
Lepidoptera — Hypsidse Anthelidte Six genera one 
of which IS new and fourteen species of Hypsidse 
and seien genera and forty seven species (twelve new) 
of Anthehdis are described — ^T S*e« Ulnite a con 
stituent of black sandstone A black friable sand 
dlone which utcrops frequently on the coast of New 
South Wales consists of sand grains with a thin 
dark-coloured coating This coating is identical with 
humus extracted from soil — W P Htern A new 
epeons and a new vane^ of Diospyros A new 
■pecies IS described from Vew Caledonia and a new 
variety of D samoiwTts from Apia Samoa 
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Editorial communicationi to the Editor. 

Talatraphie Addrcti. PHUSIS, LONDON 
Talephona Number GERRARD 88 ) 0.2 

The Tuberculosis Problem. 

T he torthcominfr international conference on 
tuberculosis, which is to be held in London 
on July 36-38, is likely to provide some consider- 
able additions to our knowledge of this chief of 
sliseases, and may, it is hoped, serve also to give 
heart to those engaged in the preventive ftnd cura- 
tive work which has stood the test of trial. The 
president of the International L^nion against 
Tuberculosis is the eminent French jurist and 
statesman, M. LAin Bourgeois, and it is 
significant of the double r6Je of the conference 
that Prof. A. Calmette, of Lille, will open a dis- 
cussion on the modes of diffusion of tuberculosis 
throughout the races of the world, while an 
English physician, Sir II. Rolleston, will open 
another discussion on the duty — too much 
neglected — of the medical profession in the pre- 
vention of tuberculosis. 

On the first subject much additional light has 
been thrown by the investigations of Metchnikoff 
and of Prof. Calmette himself, and by the further 
evidence marshalled, a few months ago, in an 
interesting contribution by Prof. Cumming, of 
the University of Wales, to the International 
Journal of Hygiene, In a recent volume on “The 
Epidemiology of Pulmonary Tuberculosis,” 
Col. Bushnell, of the U.S, Army Medical 
Service, who will take part in the London con- 
ference^ has collected a mass of evidence on the 
racial incidence of tuberculosis, whidh enables us 
to approach to a definite understanding of the 
remarkable differences in the death-rate from 
NO. 2699, VOL. 107] 


tuberculosis in different races. Briefly and, there- 
fore, imperfectly summarised, the general trend 
of facts indicates that the differences displayed 
between different races are largely, if not entirely, 
explicable by consideration of the age at which 
exposure to infection by tubercle bacilli first 
occurs, by the d>isage of infection which is re- 
ceived, and by the social and sanitary circum- 
stances in which populations arc infected. There 
may be — and it is not improbable that there 
are — true racial differences in susceptibility to 
infection, due to the fact that certain races have 
not experienced the selective effect of exposure 
during many generations to infection. Neverthe- 
less, although this factor cannot be excluded by any 
dirertly available csidcncc, it is scarcely consistent 
with its operation on a large scale that there exist 
remarkable differences in respect of mortality 
from tuberculosis between persons in \arious 
social strata and industrial occupations and be- 
tween communities the members of which have 
all been exposed for many generations to the 
I ravages of this disease. 

Whatever view is taken of the selecthe in- 
I fluence of exposure to tuberculosis in successive 
generations, epidemiological facts show ilrarly 
I that the amount of tuberculosis 111 adult negroes, 
for instance, is determined in large measure by 
their past individual experience in respect of ex- 
posure to the infection of this disease. In Army 
experience, negroes who have previously lived 
under urban conditions have had little more 
tuberculosis than white men under similar con- 
ditions. In the past much error has arisen from 
not comparing white and colouicd populations of 
corresponding social status. Negroes commonly 
live in overcrowded houses, arc badly fed, and are 
extremely dirty in their habits ; comparison should 
therefore be between them and the occupants of 
common lodging-houses, rather than between 
them and the average white population. 

When, however, negroes vtho have previously 
lived in remote parts where tuberculosis is not 
prevalent are exposed to infection, they suffer to 
an extraordinary extent. The same remarks 
apply to Red Indians and other races having a 
similar antecedent experience. This difference 
between persons not exposed in early life to in- 
fection and others who have been so exposed holds 
good, as is well known in .Army experience, for 
measles. Adults, whether coloured or white, who 
have not previously been exposed to measles 
suffer much more severely from this di.seBse than 
the average adult. In this instance, also, the 
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operation of natural selection is conceivable, but 
It may be that the differentia between the two 
classes lies in the acquired immunity due to 
attacks in early life, or to the vaccinal inBuence 
of small repeated doses of the specific contagium 
1 here is little doubt, however, that at the forth 
coming conference Prof Calmette and others will 
marshal the evidence bearing on this and allied 
disputed points 

It IS too little known that, even in a country 
like Lngland, in which tuberculosis has long been 
endemic, the highest death rate from this disease 
occurs during the first five years of life In the 
first year after birth one death out of every 
twenty sis. from all causes is certified to be due 
to tuberculosis, the real proportion is much 
higher, many deaths returned as due to pneu 
monia or bronchitis being cases of acute tuber 
culosis Landou7y has stated that 27 per cent 
of the deaths in the first two years of life arc 
caused b> tuberculosis The practical lesson from 
these facts is that in childhood in every race then 
IS but little resistance to the infection of this 
disease If, therefore, the total human death 
roll at all ages from tuberculosis is I0 be lowered 
It IS of supreme import-incc to pi event children 
from being exposed to infection during the first 
fisc jears, and csperiallj during the first two of 
these jears 

I he heavy child mortalitv from tuberculosis is 
followed by a lull in the incidence of the disease 
Then there occurs a second peik of heavy mor 
talitj from tuberculosis in its pulmonary form, 
which 111 some communities is as high as, or even 
higher than, that in childhood Dr Brownlee 
has made some ingenious suggestions as to the 
reasons for the different ages at which this second 
peak reaches its maximum in various sections of 
the country, and it is to be hoped that this subject 
will receive adequate discussion at the fortlicom- 
ing conference Dr Brow nice s suggestion that 
male adult tuberculosis has a different origin, 
according to the shape of the curve, must be 
tesUd bv the construction of similar curves of 
fcmnle mortality Moreover, it remains to be 
shown that the varying age -incidence of maximum 
mortality from tuberculosis in different areas is not 
the result of varying exposure to infection and to 
circumstances calling latent tuberculosis into 
activitv, rather than of a different etiology 

The double age curve of tuberculosis mortality 
Ui civilised urban communities throws hght on 
the excessive mortality from tuberculosis among 
native races In this country children who have 
MO, 2699, 'OL 107] 


received (and possibly continue to receive) small 
doses of infection not competent to produce active 
disease acquire a relative immunity, which is over- 
come only when irritating dust, excessive fatigue, 
alcoholism, or an acute illness lowers personal 
resistance to a dangerous point There was 
ample experience of these causes of excessive 
tuberculosis during the Great War If native 
races arc not thus ‘ salted’* in early life, they 
suffer excessively when exposed to tuberculosis 
m later life Hence, as already indicated, the 
importance of safeguarding young children 
against protracted exposure to infection, and m 
later life of the segregation of bedridden cases 
of tuberculosis and of other patients living in 
unhygienic circumstances In addition there are 
general measures of hygiene and improved nutri- 
tion the value of which in reducing tuberculosis 
IS bevond question 

The practical aspect of special tuberculosis work 
will doubtless be discussed from many points of 
view at the London conference It is common 
ground that the notification of tuberculosis to the 
Medical Officer of Health is an indispensable link 
in the chain of preventive measures Unfor 
tunatolv It is well known that notification is 
imperfeitlv earned out by a lirge proportion of 
medical practitioners, who often do not notify 
cases (pr several months after they have come 
under their care I hus the possibility of the 
more active preventive measures necessary is 
dclavcd 

The general relationship of the private prac- 
titioner to the prevention of disease is of funda- 
mental importance if rapid progress is to be made 
How to haincss him to public health work is 
perhaps the most difficult, as well as the most 
important, problem of State medicine At present 
he IS often a hinderer of progress, though in 
other instances he is the most valuable of State 
servants This subject also will doubtless be dis- 
cussed at|thc forthcoming conference 

It cannot be said that the medical machinery of 
the National Health Insurance Act has helped 
When we recall the fact that, even in present cir- 
cumstances, a panel doctor may sometimes have 
as many as 3000 insured persons on his list, for 
whom he receives the annual payment of 1650I , 
while he is also allowed to take other private 
patients, It cannot be expected that the adequate 
examination of all suspected cases of tuberculosis 
and their early treatment can be satisfactorily 
undertaken 

The essential point to be realised in practice — 
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and we are far from this at present — is that uc 
cannot expect complete success in ^nti tuberculosis 
uork until we are in a position to sa> that we 
are exercising complete siiper\ision o\er and 
making provision for, the whole of the sick life 
of the consumptive ^\hLther he is trending to 
tvards complete reco\ery or to^vards death 
There is not a single communitj in (irnt Britnin 
concerning \\hich that statement can be lihrmcd 
The nearest approach to it is what is known ss 
the 1 ramingham experiment witch has been 
going on for four or h\e ye irs in s small town in 
Alsssschusetts and of which i \shiablc account 
has been published by the Amtric in iubcrrulosis 
Association It is to be. hoped that » full inoiiil 
of this experiment and the results whi h hue I 
been obtained will form part of the proceedings 
ol the forthcoming conference in London I 

The Foundations of Physics 

r/iysiti I he Ilements Uv Dr Norm in k ^ 
Campbell Pp ix + s6s imbridgt \1 th« ^ 
Lmversit) Press, 19-0) 4M nit 

D r C \MPBFI I his itUmpted with gieat 
courage 1 very ambitious t isk th it of 
discussing eritieall) the fundament il eunnptions 
propositions and methods of the science of 
phvsics A rough idi i of the nature of his work 
may be given bv saving th it he attempts to do 
for the foundations of phvsics whit Peiiu 
Whitehead Russell and others of the modem 
critical school have done for the lentral principles 
of mathematics The spirit however rather than 
the exact method of these mathematical philo 
sophers is what he emulates for ippuently, one 
of the factors which determined him to write this 
book was a lively dissatisfaction caused bv the 
fact that hitherto all inquiry of this nature in 
physics has been carried out bv mathematicians 
rather than by experimenters Mach, of course, in 
spite of Dr Campbell s implication w as an e\ 
perimenter of note, as well as i mathematician 
and philosopher, but our author aspires to a some 
whit more complete ind general discussion than 
that carried out by Mach for certain branches ol 
physics ind wishes to include recent develop 
ments \gaiii he is more anxious to win the 
confidence of the man in the laboratorj (who, as 
he says is often not merely uninterested in 
fundamental criticism, but positivelv hostile to 
It ’), while at the same time desiring to meet the 
logicians on their own ground, if not with their 
own weapons Prom a window in* his studj he 
looks down with sympathy upon the laboratory, 
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and writes with one lyc on the bust of Mr 
Bertrand Russell serene above the conflict and 
with the other on the working physicist, who is 
cursing iltcrnately his electrometer and the 
theorv of errors 

Dr Campbell realises clearly that the ph}sicist 
IS not necessarily either logical or eonsistcnt when 
Ik is most cthcici t Ihis rcalisition is an im 
portaiit feature of the book and distinguishes the 
author from his predecessors It is undoubted 
he savs that we can stiidv science with perfect 
satistaction to ourselves although we commit 
the heinous offence of using ambiguous terms 
And this fact is simply in indication that we do 
not use ill the course of oui studv any processes 
which require words to be unambiguous ’ 11 

logical IS not synonymous with erronejiis 
Again he insists more strongly upon the fiinda 
mental import ince of analogy than do most 
writers oi the principles of science contending 
that analogies are not so much aids to the estab 
lishmcnl of theories— the usu il view— as cssenti il 
pirts of the the rics Ihc theories are svstcmitic 
expressions of imlogics Here we think he 
will nit only interest all physiiists but also carry 
them With him On the other hand his dis 
tussion of such points as how we can define siv 
silvei and his conclusion that all logical difh 
culties cm be avoided bv stating silver exists 
will not possibly appeal to the cxperimeitcr 
Ihc experimenter has never felt the need f i 
I firmil difinition of his miteriils Dr Campbell 
agrees but 1 ibours the point at consider iblc 
length where is the question of modern conctp 
tions of isomers ind isotopes which will 
bear muih discussion uicivcs little itteitien 

The book before us (the pref ice informs us th it 
further volumes havi been contemplated) is 
divided into two parts one de ding with the pro 
positions of science ind the other with measure 
ment Ihc first consists in them nil of i discussion 
of the nature of laws hvpothescs ind the ones of 
what is meant in phvsics by thisc terms, ind of 
the possibility of obt lining mori or less formal 
definitions of them Dr ( ampbcll s deb iting 
often tends to sh iw tht difl ultv of arriving at 
conclusions rather thin to Icid us to convincing 
coulusions — a fact ittributablc to the difficultv of 
the subject 1 or instance he suggests that the 
decision as to whether a given proposition is or 
IS not a law has to be left to the judgment of 
serious students of scitnce vvhiih is sound but 
not sensation il Throughout the book the w ord 
‘important ’ plays a large part ind obviously 
to reduce a question to teims of relative import 
ance IS to raise fresh points The discussion of 
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companof m it does, in partt^ular, the every poaelbte comoieBt that be raiaad aiwl 
•ervicea of nwchaoioal tad natbematical theonee* hence to labour pointa which are auAoeatly otm- 


la of great mtereat The aspect of a theory 
brought out eo stroogly by MeodeUeff’s words, 
“By a theory I mean a conclusipa drawn from 
the accumulated facts we now possess which en- 
ables us to foresee new facta which we do not 
yet know, might, perhaps, have been more 
emphasised 

Of Mih's canons of inductioa our author dis 
poses m a very workmanlike manner The cluster 

on chance sind probabihty seems to us to con 
tarn some very sound and valuable remarks on 
the fundament^ assumptions of this difficult study 
An example m this chapter has already drawn 
down the wrath of an eminent mathematician, 
this example, which deals with the drawing of a 
given ace from a piquet and a whist pack side 
by side, at first sight appears to be made the 
ground of a somewhat perverse comment on 
ordinary reasoning, since it is admitted that the 
ordinary estimate of the probability is right”, 
but actually it leads up to a point of some import 
ance fhe usual assumption is that the choice of 
either pack in the first instance is equally prob 
able, but this does not follow from first principles 
unless further conditions as to blindfolding, and 
so on, are introduced Actually, the chooser 
might well be considerably influent m his choice 
by the relative sixe of the packs, and what is 
realty the probability of drawing a given ace is a 
matter for experiment under conditions rigorously 
specified The point brought out, though perhaps 
not that on which most stress is laid, is that 
the given conditions are often not stated preosely ‘ 
enough m problems of this nature 

The discussion on probabihty is oontmued in 
the second part, where the subject of errors of 
measurement is investigated llie criticism here 
IS searching, but is not hkely to be accepted m 
Its entirety without debate the suggestion Aat 
the physicist will more frequently find distnbu 
tions m his notebooks which give a curve like the 
letter “A ” with its top removed than a Gaussian 
curve will scarcely be accepted No doubt his 
afgumeqts will receive more detailed oonsidermtian 
from the experts than is possible here 

The diopter on umts and dunenstoos deserves 
particular attention It contains valuable obeerva 
boas on no dimensional magnitudes and formal 
constants, as well as some starthng soggestiona, 
lododing what seems to be an imidication tbat- 
tfae arraagemedt of the terms in a dtmensjonal 
equation is dF dnportance 

Or Camidmll wntes with enthusiasm and 
enaeeka the cqiabet where it is thickest The Chief 
fault of hts style arises from a detue to deal with 
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ous. There is a certam lack of ooordinadcm^ 
which he acknowledges, in feet, one of the thnqp 
which render it an ungractoua task to criticise m 
that the author is keenly ahve to deficiencies m 
the book, and is always anxious to point thmn out 
himself fhe work gives the impression of brU- 
lisnt tad informed table talk on the basis of 
physics carried on evenuig after evening, the 
amount of thought devoted to any particular point 
depending largely on the mood cd the moment. 
There is httle doubt that most t^ders will find 
Dr Campbell provocative in parts, but, whatever 
else he may provoke, he provokes thought 
Finally, it is a great feat to have assembled so 
mudi interesting matter, and to have put to- 
gether a book containing so much fresh thought 
on a subject of fundamental interest. It is to 
be hoped that the interest taken m this book wiD 
prove amply suflScient to encourage the author 
to bring out the contemplated remainder of the 
treatise E N da C Andradk 


Mind and Brain. 

In Search of the Soul and the Mechantsm of 
Thought Emotion, and Conduct By Dr B 
Hollander Vol 1 1 he History of PhUoso^hy 

and Science front Ancient Times to the Present 
Day Pp X + S16 Vol u The Ongtn of 
the Mental Capacities and Duposttsons of Mam 
and thetr Normal, Abnormal, and Supernormal 
Mamfestations Pp vii + 361 (London) 
Kegan Paul, 1 rench, Trubner and Co , Ltd , 
New York E P Dutton and Co , n d ) 
si 9 S net two vols 

T hat the psychological phenomena loosely 
grouped together under the term ‘ muxt’^ 
are m some way correlated with the physiak^;ical 
activities of the brain la a proposition whid) may 
be regarded as having been generally accepted for 
more than a century past, the question, however^ 
as to what is the nature of that correlation stA 
remains unsolved The fact that thu particular 
question must be allowed to be in abeyance <kie» 
not nuhtate against the very l^tunafe attepapt to 
locate differentiated mental functions in rdatton to 
the various structural parts of the brara, and Mk* 
matter of course many observers have sought to 
produce a psydto-physiolagy of die bram. 

The human bram is chiefly rmnarkable, froto 
dm point of view of comparative aoatcmiy, for die 
extnundinary develofunent of the cerebral heti(i}<» 
tphe*«s» which cmmeal pracUcafly afl the odwr 
portions of die brain They oontitute yirkMAyr 
a great pall oonsisdagof a grey surface or coring 
composed of mspy layers of iaqoiheni^ 
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Ctlts, and a white medulla or btalk, composed of 
mdlMMU of ner\ e-fibres which connect the cortical 
cells with one another, with other structures m 
the brain, and with the body tissues generally 
Conceive this mantle with 1 surface divided up b> 
a very constant pattern of grooves and elevations 
the marvellously complex and unique structure of 
which had just come to light then bearing in 
mind the faculty ’ psychology which was gene 
rally held a century ago it is easy to comprehend 
the high hopes entertained and the attempts that 
were made to parcel out the faculties on to the 
surface so naturally prepared From these 
attempts to localise the higher mental functions 
before the nature of cerebral physiology was -it 
all understood arose the cult of phrenology and 
all the charlatanism to which it gave rise 

To the serious student phrenology, the lore of 
telling the character from the prominences of the 
skull, became quickly discredited because ft was 
obvuius that as the thickness of the skull bones 
varied irregularly the external configuration of 
the skull bore no definite relation to the surface 
of the brain underneath This circumstance did 
not interfere with the followers of the mental 
localisation theory, but they themselves soon 
began to experience difhcultics of their own To 
obtain any agreement on the matter of localise 
tion, It was flist of all necessarv that each 
observer should hold prectselv the same views as 
to the division of the mind into faculties and this 
essential preliminary give rise to much difficulty 
because very few persons w ere agreed on the sub 
ject Many schemes were propounded and much 
argument took place until it was seen that from 
the purely psychologicil point of view, the 
“ faculty conception of psychologry was unten 
able Friun regardmg, for mstance the quality 
of aggressiveness as a separate entity, the opinion 
wraa formed that it was a trend of the personality 
as a whole Moreover, the independent experi- 
ments of the physiologists and the observations 
of the neurologists began to take definite shape, 
quite apart from the speculations of the phUo- 
sopbical psychologists 

A great deal of knowledge has now accumu- 
lated and modem opuuon, which is supported by 
the vast amount of detail derived from the many 
eases of head injury in the war, is very defimtely 
against any possible cortioal localisation of sepa- 
rate mental faculties The modern theory is em 
braced by the broad statement that the cortex is to 
be considered as a vast associational mechanism 
fttwfjttaniag as a whole, the chief purpose of whidi 
m One of mhibition of the lower aetivitiea of the 
amrvous system , 16 other words, it u the metiban- 
^ wherry a ooomdemd intellectual activity Is 
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substituted for an emobonal reflexive type of 
reaction to environment The cortex contains the 
termini of the various sensory streams of nerve 
fibres arising in all parts of the body, and also 
the origin of the motor nerve fibres going out to 
the muscles of the body Apart from these con- 
nections, which h'lve now been mapped with fair 
accuracy and are termed the sensory and 
motor areas respectively, there is no question of 
there being any real mental locahsation If 
the cortex be injured outside one of these areas, 
the individual becomes generally irritable or 
lacks control and at the same time loMS to a 
certain extent the capacity for intellectual thought 

Dr Hollander so one gathers from his b^k, 
does not agree with modern opinions He pre- 
fers to stand by the old faculty psychology 
and the corresponding physiological ideas and he 
has produced a monumental work m support of 
his views In the very interesting first volume of 
his book he takes the reader right from the 
beginning of recorded philosophical speculation 
up to present day knowledge of the mind and 
brain extracts being given from and personal 
references made to practically every writer on the 
subjects under discussion This mass of informs 
tion collated with a care that the reader will 
appreciate, must have involved a tremendous 
literary research and labour It is only marred 
by the fact that the author stresses or belittles 
the facts to so great an extent m the effort to 
establish his point His defence of the physiolo- 
gist Gall, who was one of the first to take up the 
matter of cerebral localisation, is masterly so 
much so that one sighs that such energy in 
genuity, and thought should have been expended 
in the resuscitation of a bygone stage of know- 
ledge when there is so much new ground to be 
explored 

The second volume is disappointing Here we 
have Dr Hollander s views on many things , too 
many things really to be included within the 
same cover A considerable portion of this 
volume IS devoted to the development of his ail- 
ment on behalf of the cerebral localisation of 
mental function, and to this end he lays down his 
psychology, which is of the faculty type and 
singularly lacking in reference to the most recent 
developments e g there is no mention of such 
illuminating conceptions as that of the defence 
mechanisms or of the influence of the sympathetic 
and endocrine systems upon the mind His treat- 
ment of the question fA msamty is in the style of 
a very commonplace abridged text-book not at 
all w^t one would base expected in a book of 
this kmd, while some of bis statements though 
they may safely be left to the judgment cl ^ 
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professional reader, require a little criticism for 
the benefit of the layman in these matters 
Dr Hollander, hke all enthusiasts, is m 
dined to lay the onus of failure of vision on 
those who do not agree with him He disposes of 
his opponents on the ground that they do not 
follow out his system but he must reahse that 
some of the greatest intellects m science have 
been busy on these problems, and that they cannot 
all be wrong and only he be right He must give 
a little credit to the labours of such men as Sir 
Frederick Mott, Sir Victor Horsley, and 
many others one might mention Again, the difii 
culty the physicians of our mental hospitals have 
to face IS not the fact that they are not allowed to 
fulfil their duty — ^they have every opportuitity to 
do that in the very efficient and well equipped 
modern mental hospital — but the attitude of the 
friends and relatives of the mental patient who 
for sentimental reasons, oppose any effort to place 
the patient under proper care m the early stages 
of the disorder As r^ards the question of treat 
ment of course everyone is entitled to whatever 
opinion he chooses, but it may be as well to point 
out that the consensus of modern opinion is that 
the day has not yet dawned when mental 
disorder can be treated by the surgeon In 
a few cases of very definite brain injury 
an operation might be considered, but, even so, 
It IS often found that the patient s last state is no 
better than the first 

Spacp does not permit of any detailed criticism 
of Ae remaining chapters of the book it must 
suffice to say that the author passes on from 
criminology to thought reading and allied sub 
jects and ends upon a metaphysical note 
The book is well written and well arranged 
every credit must be given for the truly im 
mense labour involved m its compilation but 
it IS to be feared that it is too much out of joint 
with the times to exercise much effect on the 
opmion of the day on these matters 

Mineralogy for Students 

(1) Economic Mineralogy A Practical Gtade to 
the Study of Useful Minerals By T Crook 
Pp XI +492 (London Longmans, Green, and 
Co , iqai ) a5s net 

(a) Mineralogy An Introduction to the Study of 
Minerals and Crystals By Prof E H Kraus 
and Dr W F Hunt Pp xiv + 561 (New 
York and London McGraw Hill Book Co , 
Inc • iqao ) ays 

'Pp ACH of these books is mtended both as a 
text 4 }ook for students and as a work of 
re^rence lor practical men 
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(i) In Mr Crook s case the reader has the 
advantage of his lifelong employment on the 
economic investigation of mmerals, while his ex 
penenee as a lecturer enables him to appreciate 
the difficulties of the b^pmner He carefully 
avoids unnecessary excursions into theoretical con 
siderations, but his explanations, so far as they 
extend, are exceptionally clear and simple He 
gives considerable attention to the opticid exam- 
ination of crystals, on account of its value in 
recognising minerals, and there is a helpful 
chapter on the use of the blowpipe and chemical 
methods generally Another chapter is concerned 
with the physical analysis of crushed rocks and 
loose detntal sediments a subject that the author 
has mvde peculiarly his own and the short 
account of tiie geolc^ of mineral deposits should 
be of use to the prospector 
The greater portion of the book is, however, 
devoted to a detailed description of the minerals of 
practical importance The arrangement and treat 
ment are frankly based on economic considcra 
tions, which should be a recommendation to all 
who arc engaged in the commercial development 
of mineral resources Moreover, Mr Crook does 
not confine his attention to minerals in the strictly 
saentific meaning of the word, but includes all that 
IS covered by the legal and technical definition of 
the term — everything which is mined for its 
economic value — so that coal, asphalt, and 
petroleum find their place in his survey He also 
deals briefly wi(h building materials and toad 
metal Ihe volume egneiudes with some useful 
determinative tables, which are set out in such 
a manner that it is possible to glance rapidly 
I through them in search of the information re- 
i quired The text is illustrated by clear diagrams, 
and by excellent photographs of minerals taken by 
! the author himself 

I (2) Prof Kraus and Dr Hunt present us with a 
treatise of a somewhat more elaborate character, 
largely compiled from previous pubhcations of 
one or both of the authors Considerable atten- 
tion IS devoted to crystallography, and there are 
detailed tables for determining minerals In the 
general description of the commoner minerals 
they are arranged according to the usual 
chemical classification, but there is a separate 
chapter on gem stones, and another m whi^ the 
minerals are classified according to the elements 
to which they owe their economic value Monaxite, 
however, appears in this section under cerium, 
which, although present in considerable amount, is 
of little commercial importance^ instead of under 
thorium, for which it n almost exclusively 
worked The use of tetra- (instead of tetarto-) 
in refemng to a quarter^^yramid m the triohmc 
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mytttm should be corrected in another edition, as 
ahould also a few misprints (especially on p. 319). 
These are, however, matters of minor importance. 

Taken as a whole, the book appears to be care* 
fully and attractively written, and is illustrated 
by photographs of both minerals and crystal 
models, though' it is doubtful whether the latter 
are really more effective than the line drawings 
that accompany them. There are also photo- 
graphs of distinguished mineralogists, past and 
present, but a caveat must be entered to the 
claim that Werner was the first to place 
mineralogy on a scientific basis. The credit of 
the foundation of the science must be shared by 
some of his predecessors, such as Cronstedt, as 
•well as by contemporaries like Kirwan. 

John W. Evans. 


Our Bookshelf. 

Elements of the Mathematical Theory of Elec- 
tricity and Magnetism. By Sir J. J. Thomson. 

Fifth edition. Pp. viii + 410. (Cambridge: 

At the University Press, 19a i.) 305. net. 
Earlier editions of this botdc were fully reviewed 
in Nature, but the alterations and improvements 
in the present edition deserve special notice. One 
change — that in the treatment of hysteresis — 
makes the subject of energy dissipated in the mag- 
netic field much clearer to the student. A piece 
of iron is put through a magnetic cycle and it is 
imagined as being displaced from one position in 
the field to another. The thing emphasised is the 
work done in effecting a dispUcement of a mag- 
netic element in the fidd, which is lalBH, where H 
is the field intensity, I the intensity of magnetisa- 
tion, and la the vtdume of the element. Ibe 
former way of putting the matter puzzled the 
thoughtful student, while the thoughUess person 
accepted it without analysis of its meaning. It 
was said that “ the diminution in the potential 
energy when the magnet moves into the stronger 
field is lalBH." The change in potential energy 
was not this, but la(IBH + HBI), and the thinker 
naturally wondered what had bmme of the term 
launi. 

The most natural and convincing method of 
considering this matter is that due to the late 
Dr. John Hopkinson,'and given when an attempt 
was made (not in this book) to demonstrate the 
hysteresis formula by juggling with the terms of 
the variation of a perfect diffuentiaL This 
method of Hopkinson’s is to be found on p. 339. 
It considers the work thrown into the field mm 
the batterv when the magnetisation is changed by 
a magnetising current. 

An interesting discussion of a gas the molecules 
cf which are small magnets has also been added. 

On the Whole this edition of a sound and popular 
book is brought wdl up to date. AH the altera- 
tions win be thoroughly appreciated hy the 
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student except that in the price, which has made a 
prodigious leap. It is a difficult time, as every- 
one knows, but many a student who would have 
willingly added this book to his own little stock 
of standard works will have to content himself 
with borrowing it. A. Gray. 

MetaboUsm and Growth from Birth to Puberty, 
By F. G. Benedict and F. B. Talbot. (PuUica- 
tion No. 303.; Pp. vi + 313. (Washington: 
The Carnegie Institution of Washington, 1931.) 
Benedict and Talbot's work on the “Metabolism 
and Growth from Birth to Puberty” of ^ildren 
of both sexes aged from one week up to fifteen 
years is a continuation of that on new-born infanta 
published six years ago. The children were all 
physiologically normal, and some of the data are 
from the same children at different ages. 
Measurements of the weight, height, pulse-rate, 
and body-temperature are recorded, as well as the 
basal metabolism figures — >.«. the heat evolved in 
twenty-four hours m the subject at quiet repose 
and m the post-absorptive condition. Ibese con- 
ditions were not easy to attain in the case of in- 
fants; there was not usually quiet repose unless 
some food was in the alimentary tract, but occa- 
sionally measurements were made as long as nine 
hours after a meal. The data are thus rather 
above the real basal figures than below. The 
basal metabolism is referred to age, weight, 
height, and body surface in a senes of curves. 
The b^y surface was calculated by the Du Bois 
formula from actual measurements. Weight and 
heipfht run parallel with age, and the basal meta- 
bolism increased from approximately 150 to 
1100 Calories. In comparison with body surface 
the basal metabolism rose rapidly during the first 
year, after this age there was a continual de- 
crease. There was no marked^ difference between 
the sexes, but after reaching the weight of ii kilo- 
grams boys had a slightly higher metabolism than 
girls. All the data fur basal metabolism are lower 
than those recorded by previous invest^fators. 
The publication is a valuable contribution to 
physiological literature. 

•Chemistry. By G. H. J. Adlam. (" Science for 
All” Series.) Pp. x+a38. (London: John 
Murray, 1921.) 3s. bd. net. 

The book under notice is intended for a begmner 
who is ” guided and inspired by a competent 
teacher.” Many recent discoveries are included 
and the material is, on the whole, presented in an 
accurate and readable form. Several minor errors 
are, however, noticeable. Glaziers* ” diamonds *’ 
are not ” sjilinters ” (p. no); oxygen is not used 
in determining the fiash-point of an oil (p. 119); 
the experiment described on p. 157 seems unlikdy 
to succeed; the recovery of sulphur from alkali- 
waste is not without value (p. 170); and the 
carbon arc is not used in the fixation of nitrogen 
(p. 184). The atomic theory is explained only at 
the end of the book, althou^ the method of count- 
ing the o-partides expeDed from radium is refef^ 
to no p. 10. * 
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Utten to tlie SMttor. 

ptuiti hr h» MfTMMMidmtM Nit^r 
r«(itr« ortte^ttfcmd rt«wH»w« of r»J#rt«4 «•«•• 
•e^ totMNM /or <ki* M «My «A»r /«r» •/ Natuu 
lf« mMc* M ta*«i of momymout eommumtaiiont 1 

Mrtiw fTMi tlM OmDmi Art 
An application of Merton and Nkdiolaon a form of 
the weqge method hae been made to the atudy 
at dw intenait; dfotrlhution in typical itellar apectra 
In the late type apectra (including d»e •««) which are 
aufdckently bright at the red end the energy curvea 
ghre a mariced dnreaaton from oso-o^l«— a reauh 
not obtained by other obaervera Aa the apectrum of 
the carbon arc aaaumed to radiate aaw black body 
at a temperature of 3750® Aba la used to remove the 
colour curve of the ]wte a possible cause of this 
d^ession which la common to all stellar apectra 
that have been observed m the red would lie ui an 
intensitv distribution in the carbon arc differing from 
that assumed 


on dieMitfomiahedavary aenartlvetestof unffonbltn 
and by the USB ^ this method aa arraagament or 
apparafut waa aecured whhdi gave uniformity 
UlamfauitiBn wIAui the tmita of foe acddental errors 
of the wedge mefoad 

When the mibal difficulties had been o v erc om e a 
senee of eiffot spectra of the acetylene flame waa 
obtained on Ilford panchromatic plates At the same 
Ume five spectra ot the poettWe crater of the carbon 
arc were secured cored carbone beuig used w^pi a 
current of 57 amperes The heights of these wedge 
spectra wen meaWed to two dlffMcnt densities at 
vanoua wave4engths by meana of a simple form of 
microphotoaieter davisM for that purpose The ta» 
series of measures diflered by less than 3 per cent 
The final mean absolute intensities of the carbon arc 
for various wave lengths are shown in Fig t by Mack 
circles The mean probable error of these mteniittee 
IS 1 7 per cent the mem probable error of a single 
plate being 5 7 per cent Thei>e mean probable errors 
would be considerably reduced if the mtensitv at 
0675^ wen not used the intensity at this point 


In order to determine the mtensiW distribution 
the spectrum of the positive crater of f 


the carbon arc it w 
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changing colour-cirve of the plate 
" be noticed thnt the obaenred mtensides 
depart considerably from the intensi 
I es computed on the assumption of 
black body radiation at a temperature 
of 371(0® Abs (shown by the dotted 
curve) The use of the observed 
values of the mtensity distribution 
j»ives results for stellir spectra more 
1 accord with those obtained by pre 
vous observers Ihere is still out 
stand ng however in the case of the 
sun a depression requuring fu^er 


the acetylene flame was used as a standard The 
intenai^ distribution in a CTllndncal flame of specified 
dtmensfons burning acetywne generated from com 
merdal ealuum caroide has been carefully determined 
^ Coblentr with the bolometei (Bureau of Standards 
Scientific Papers No 379 1916 and No sfis 1930) 
To reproduce os closely as possible the conditions em 
ployeu ^ Coblenta a burner was used givuig a cyUn 
drloil flame of the epectfied dunenaions and tbd 
acetylene used was obtakied from thrse dUferwit 
sohrees two cytmdsrs containing acetylene com 
pressed ui acetone and a almpls gasorncter which 
gjmerated gaa fiw commercial oakium carbide 
rronv 040-060^ the mtennty distributions In the 
flames from these three sources were in good agree 


a range m 8 per eent due pralMb^ *0 

the vafying quahty of the acetylana In mis part of 
the assetrum h^bm intensities were used as mviftg 
the emsest approbmetlen to Coblenta s condiflons 
Some initial eapsrimental ffifflculties ware enomintered 
owing to non uniform iQumlnatlon of foe wedge by 
foe mune wfcidi couM not be detected by foe umal 
methods h was found that reversal of the svedge 
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the observed intensity 
distribution — 

(1) Ihe carbon arc radiates as a 
black bodv at a temperature of 3750® 
Abs but there is an absorption bmd 
with Its centre at 050a due possibly 
to the uicandescent carbon particles in 
the arc flame Coblenta haa shown 
thit at 3360® Abs these carbon par 
tieies have an absorption band with 
centre at 060a (Bureau of Standards 
”®* Scientiflc Paper No 156 loii) At 

the temperature of the arc flame this 
absorption band «outd suffer a shift to the viOlet 
bringing its centre approai nately in the observed place 
The advantage of this hypothesis is that it it m accord 
with previous determiaaoona of the are temperature by 
such various methods as (a) the calorunetnc msfood 
used b) VioUe (b) the wave length of maxknian 
energy used by Lununer and Pringfoeun (c) Fdry s 
determination from the total radiation and (a) vanoua 
determmationi by optical pyrometers ualng an ap- 
proximmely monochromatle band to foe red Tma 
nypotfaests is represented graphically in Fig x by foe 
darted curve sbowuig foe mtensity diatntodian of a 


o b star w d vahm front o 6 oo-o 6 fjfi 
(a) The caiboo ere rafoafos aa a btodt body at 0 
temperature of Maj;® Aba This hypofosMS k repre* 
•ented by the xml curve m ^ i» whbfo flto ^ 
obsesved vahns fairly weU. It can be brougl^t into 
accord wtfo prevuus work oully supposa^ fold 
foe Gommerae) cored carbons usadfinmad at a kwpr 
tem p en fo ge {torn foeae opbons uaed by Other krtee* 
tigttorf Watuier haa fwiid ffifferanoes ot otO^ 
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It WifvidHit if the cafiwn arc u to b« uaed aa a 
ttaad^ra of latensuy dutnbution for (^lotogra^uc 
H W rtro p l i o tqHiatry— and it it a very convenieat 
•tandardr-tbat ita intenaity distribution should be 
vaiir carefiiOy determined against a laboratory black 
bo 4 H H Plasiott 

Domin • - • ■ — 


minion Astro^ysical Observatory 
Victona B.C June 18. 


Tk* Pfaaovaar of 


Lorn Qnrtiit# li nrt awiai rt a of 
OM la^ Pato ialiiWa Typoo to 


TmouOH the kindness of Mr E J Waytand ot 
the Geological Department Entebbe Uganda 1 have 
become acquainted with an important discovery ma^ 


he puU forward From the numerous drawings ot 
unplemenU which have been sept to me I have 
selected five which while being representative of the 
majority of the lm{dements figured will 1 think 
enable me to fulfil Mr WaylMnde request that I 
should demonstrate the relationship of the Uganda 
spectmens to the sub 43 rag rostro-cannutes of East 

The implement illustrated in Figs a and aa is 
without any question sun lar to many which have 
been found in the sub Crag detntushod and eahihits 
the characteristics of a br^ low rostro-cannato of 
pnraibve form ui which the keel or canna does not 
extend far back towards the posterior region of the 
specimen (Fig as) and the dorsal surface (Fig 1) Is 
fo nposed of unflnked cortex F gs 1 and 3A illus 


"•ynsrr msus 

•M»JW teiTTw „ 
”*'*•*• *e*t nsM 


M OK susfAct 
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F o —Roush due imiat c mc o f (not d swn o e* •) hiough Uw M Suifo Bty Bndd Ustn ■ 


by turn UI Uganda of a cons derable nu nber of large 
quartxite unplements of rostro-carinate and Early 


PalsBohtbic types Mr Wayland has asked me 
‘ ‘ y opinion of the cultural relationsh p of 

of which he sends me drawings to the 


beak shaped im^ements found beneath the Red Crag 
of East Anglia and I may say at once that there 
would seem to be little doubt that the latter though 
poasibly more ancent are clearly related to the 
East Afncan artefacU 

The exact locahties where these new disoovenes 
have been made are (a) on the sloprs and upon the 
summit of Msoa HtU Sango Bay Buddu Uganda 
and (b) at Risiba Tanganyika Territory The accom 
panying diagrammatic cross section (F g i) copied 
from me drawing sent to me by Mr Wayland will 
make dear the poaitions in which the quartzite imple 
ments of Msoa HiS are found and explain their 
diaooverera newt aa to the geological aM of the 
specimens As will be teen from an examination of 
lag I there are deposits of ipavel on the slopes of 
Mson Hin ( QiMrtsrte HiH of dmgram) containing 
water worn impkmenH On the summ t of the hilT 
howaver no gravel occure but Mr Wayland finds 
upon the eurfaoe and scattered through about 3 ft 
of the aofl which there covers the bedrock a 
number of specunens (of the same typee aa diose 
found in die graven whtdt are not water worn He 
obeervee fdrtherf tnat the eurfaoe of Lake Victotia 
(ehown to the i^t in FU 1) now resta at 
mpfoximatety 300 ft lower than the tevel at wfaic) 
the unrotied implements occur and he draws the 
oondueion that when the people lived who fkahiotied 
tfte im^ments be fiaa found Lake Victoria was 
30D ft above its present altitude a stite of things 
whidt accordlhg to my showing olMaitied during the 
PUatoocae dadal period It Is thus cisar tha^ 

antfoidt# a concfdslon wfrlvh in niv juc&akisut. 
ai^ears to be aound and w accord widi tba 
NO 2699, VOL 107] 


trate a n ivu ve spec it en — weigh ng approximately 
7f lb— which 18 sonewhat similar m form to the 




implement just desenbed As will be noticed the 
more or less flat ventral surface together with the 



profile of the roetro«annate form (ffg ja), b re 
tained bpt the*d0ml surfaae (Fig 3) is composed 
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almost ondrely of flake-tcarti while the keel, or 
Carina, is not a very marked feature. 

The implement illustrated in Figs. 4 and 4A is quite 
comparable, in its general outline and form, with that 
shown in Figs. 3 and 3A. Both these spedmenb, 
made from " chunks ” of quartzite strudt from still 
laiger masses, are of great Interest and importance 
as showing a transitional stage between the tyj^cal 
rostro-caiinate form, with its prominent and funo 
tional keel, and the “batiform ” Palseolithic Imple. 
ment, in which, while the simple triangular section is 
retained, the keel has become “depressed *• and 
almost obliterated, thus ceasing to have any functional 
purpose. I have already described how, by the 
gradual “ depression ’’ of the enrina, the rostro- 



carinate developed into the “ batiform ’’ implement 
of Early PaUeollthlc tlnws (Phil. Trans., series B, 
vol, o^,, igao). 

The spedmen illustrated in Figs. « and JA repfc- 
sents another form of the rostro-cinnate, in which 
the keel extends, continuously, and approximately, in 
the middle line, from the anterior to the posterior 
region of the dorsal surface I have suggested in 
my Phil, Trans, paper that such specimens might 
have been used as ‘‘side-choppers,’’ the more or less 
flat ventral area resting against the palm of the hand, 
while the prepared keel would be utilised as a cutting 
edge. It IS, of course, possible that, in addition to 
suSi use, implements of the type shown in Figs. 5 and 
SA might be used as picks Figs 6, 6 a, and 6 b illus- 
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Tm I and — QuartnU iniplamant uf miro ' 


Ilk which th» kMl •xund, o»«r < 


Icnslh of the dor^ lurihu 


trate a specimen of well-known Early PaUeoUthic 
type, to which, at the suggestion of Sir I^y 
Lviluster, I have given the descriptive name 
“piatessiform.’’ In this form of imi^ement, in which 
the keel of tl|p rostro-carinate becomes one of the 
cutting edges, while the more or less flat ventral sur- 
face is flaked awav to form another cutting edge 
opposite to the keel (Phil Trans., series B, vol. cclx., 
19m), the method of manufacture is entirely different 
from that adopted in the making of a " batiform *' 
implement. In the former the specimen it, as was 
pointed out by Sir Ray Lankester, to to speak. 
compressed from side to side, and the keel retainen 
as a leading feature in its development, while 
in the latter the implement is, as it were, da- 
passed— from above downwards— and the keel be- 
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comes functionleas. The specimen illustrated (Figs. 6, 
6a, and 6b) is of interest as showing, as do so many 
Early Clipllean implements of similar form found in 
this country, the retention of portions of the original 
striking platforms (C and D in Figs. 6a and 6b), the 
dorsal and ventral surfaces of the ancestral rostro- 
carinate form. 

From the above description it will be seen that I 
am of opinion that the specimens found by Mr. 
Wayland in Uganda are “related’’ to the rostro- 
carinate Implements found beneath the Red Crag of 
East Anglia It is clear, also, that the method of 
manufarturc adopted in the case of these Uganda 
weeimens is the same as was followed 1 ^ the Early 
Chellean people living in this part of the world, and 
described by me in the Phil Trans, paper quoted 
above. 

The large collection made by Mr Wayland in 
Uganda comprises certain well-made hand-axes, 
scrapers, and other forms of Implements, of which, 
no doubt, a detailed description will appear in due 
course. But the majority of the relics found are, it 
seems, massive examples of Early Palaeolithic arte- 
facts, which appear to me to be v^ similar, in their 
forms, size, and technique, to those recently found 
bv me at Cromer (Naiurb, February 10, iqzi) Mr. 
Wayland Is to DC warmly congratulated upon the 



A, am) 611 -^11 irlnie iniplemeiiiufl arly 
ilithtc plaifwir^m ijjefrom Umnda, 
nrtlufiq of the one nal linking plot 
id J> in Fig^ 6A and 


important discovery he has made, which throws a 
new and welcome light upon the antinuity of man 
in Uganda. The outlines of the implements figured 
are not drawn to any special scale, but the approxi- 
mate dimensions are indicated by the side of each 
drawing. J. Rmd Mow. 

One House, Ipswich. 


h HVi Powers of tha MlereoeBpo. 

Under a high power it is extremely troublesome 
to move the object so that one of its boundaries 
coincides exactly with a diviskm of the micrometer- 
scale. But when the object is small this very grratly 
increases the accuracy j otherwise two estimated 
fractions of a division may constitute the greater pert 
of the length measured. 

Coincidence may be effected easily and with great 
exactaess by gentle lateral pressure from the tip of 
the finger on the tube of the microscope ; in this way 
the boundary of a well-defined image can easily be 
made to bls^ a black line on the micrometer. If a 
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micrometer with lines 60/1 apart be used over a 2-inm. 
objective with No. 8 eyepiece, each division rcpresenti, 
o-7/(, and a fifth part of a division correspond), to only 
i/i7S,oooth of an inch on tlie slide, which is there- 
fore at the tube’s centre the extent of the necessaiy 
distortion for bracket and bearing. The original posi- 
tion is recovered completely when pressure is removed. 
Probably everyone who uses hiai powers of wide 
angle has acquired the habit of effecting similarly 
extremely fine adjustments of focus by pressure on 
the stage. 

With a lower power it is often helpful to press 
slightly on the no^iece instead of moving the slide. 
For quick, rough measurements in the course of 
other work Prof. Dixon’s "ghost micrometer’’ 
is very valuable ^my friend Dr. W. R. G. Atkins 
introduced me to it) When the light is taken from 
a window the image of a piece of wii e-gauze leaning 
against the pane can be brought on the object by .1 
turn of the miiror, and removal again without losing 
sight of the object. 

It may be worth adding that in measuring a dis- 
tance in the line of sight (thickness) by the scale on 
the fine adjustment, one notch of the milling on the 
fine-adjustment head corresponds in my Zeiss to 
I /loth of a division, or to i/i (15/1 with a dry objec- 
tive). The notches can be read opposite the pointer 
through a lens, with a probable total error of 04/t 
for the single ine.isurcmont of thickness. 

In measuring the width or thickness of a calcite 
spicule the optic .i\is of which is paiallel to the plane 
of the slide, 01 in csnmining an object a^ve or below 
the spicule, greater accuracy can be obtained by plac- 
ing on the oiulnr a Nicol with the plane of polarisa- 
tion .it tight .ingles to the optic asis of the spicule, so 
that the high refr.iction of the ordinary ray is 
abolished F.bncr (S' B, Ak TVtts , V'ienna, vol. xcv., 
p. 7i) recommended to spongologists the use of the 
single Nicol for determining the direction of the optic 
a\is of spicules. 

Inter jet ence^ohuT^ between Ntcoh. The measure- 
ii'ent of thickness in these sponge-spicuks is very 
difficult, and I hope to substitute for it the 
mere rending of the spicule’s colour between Nicols 
Kmpiric.illy, the colour of all but the two “limbs" 
of the cv Under ap|»ears to be c'osely that of a 
calcite plate of equal tliiikness, and to be iiiespec- 
livc of the angular aperture of the obicetive (020 to 
I 40) and of the presrnce or absence of an Abbe con- 
denser between the polarlser and the object. These 
are, to me, unexpected results in view of the much 
longer path in the spicule token by the ordinary ray 
as compared with the almost unrefracted extra- 
ordinary ray. As it is difficult to exclude a 5 per 
cent, error from determinations of either the thickness 
or the retardation, and as it has been disputed 
whether the carbonate of lime in a spicule be wholly 
calcite, I shall be very grateful if a physicist will 
supply the theory of the co'our of a cylinder (elliptical 
or cii^lar) of calcite in Canada balsam, ^e dia- 
meter of the cylinder ranges upwards from a wave- 
length of light to io/< or so; the lowest ^ 1 have 
determined accurately is 1^14/1/1 for the middle band 
of a spicule, which is a rifflit cylinder since its optic 
axis is parallel to its length, and the width of which 
is 8to±40Aiju. Geo. P. Bidder. 

Cambridge, July 10. 

OOMII TMm. 

In the letter in Nature of May 26 (p. 393) under the 
above heading, by Mr. H> A. Manner, of the U.S. 
Coast and Gaelic Survey, it h pointed out that tidal 
observations would be greatly enhanced in value If 
permanent bench-marks were established in connection 
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with them, not only for the con elation of any future 
tidal observation!, at the same places, but also for the 
determination of the rate of elevation or subsidence of 
the land relatively to the sea. 

It may be of interest lo note tliat this question was 
taken up some fifteen years ago by tlie Academy of 
Sciences of Paris, when a prize was offered for the 
best determinations of mean sca-Icvcl from tidal ob- 
!,ervations in any country bordering on the North 
Atlantic as a basis for such rHl.qtive (hange in eleva- 
tion on its coast line. This prize was awarded to the 
present writer as superintendent of the Survey of 
Tides and Currents in Canada, as it was found that 
we had already tidal data available for this purpose, 
because referied to peim.inent bench-marks, on an 
extent of eight degrees of iatitiidc fiom southern Nova 
Scotia to Belle Isle Stiait. 

Although this survey was primal ill organised in the 
interests of navigation, its practice of establishing 
local bench-marks ftom the outset in iSqa is also 
bearing fruit in other direitions. It has afforded to 
the Geodetic Survey of Canad.a, more recently 
organised, determinations of mean sea-lcvel on both 
Atlantic and Pacific coasts as a basis ready to hand 
for cxtendetl levelling throughout Canada. Our 
Geological Survey also refeis its contoured maps to 
mean sea-level, and in sevei.sl legions it has been 
possible to give that survey an independent sUrting- 
point for these contours from tidal observations 
already obtained at a locality in the region, as they 
were referred to a local bench-mark 

As it is not often that the same supei infendent 
remains in charge of a survey for so long .as twen^- 
M'ven years, it mav be .allow able to give these examples 
in our experience of the advantages of the practice 
recommended bv Mr. Marmcr which mav accrue ye.ars 
iifterwaids W Bfh Daw'sos. 

Ottawa, Canada, June 22 


American and Britiih Suparannuatimi Syatenw. 

Thf writer of the le.iding article on this subject in 
Nature of June 30 m.iy have misled vour readers bv 
the last paragraph but one in bis article, because .— 

(1) No money can go into the pockets of shares 
holders of mutual insurance companies; there are no 
shareholders 

(2) If an endowment nssuiantc is taken under the 
FHerated Si stem the benefits are increased by the 
share of profits, which, in the case of a mutual com- 
pany, means a full share of all profits made. 

(3) Ihe expenses of the selected insurance com- 
anies arc probably little more than those necessitated 
y a separate “association ’’ when we bear in mind 

that the ptemiums charged under the Federated 
System allow for the sav’mg of "commission to 
agents ’’ by those offices that usually employ agents. 

(4) The Federated .System obtains the advantage of 
the experience of insurance companies in investing 
money expeditiously on a large scale. 

The objection quoted as having been made by Mr. 
Fisher on the second reading of the School Teachers 
(Superannuation) Bill, iqi8, to the effect that public 
money would go in “ dividends to the shareholders *' 
is met by (t) and (2) above. The real difficulty of 
placing his pension arrangements in the hands of 
insurance companies is that they cannot assess the 
invalidity risk or the future salaries on which the 
pensions in the Bill depend. The invalidity risk, the 
future salary scale, and the longevity of pen- 
sioners have necessitated far heavier contributions to 
pension funds than had been expected when the funds 
were started, and the difficulty of keeping private 
pension funds in a solvent condition is so well known 
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to utuanes who have practical experience of them 
that the writer of the article may have thought It 
100 obvima for reference It u however an important 
aapect of the problem of providing pensions which 
oi^t not to be overlooked 

W PaI in Ei DkRTON 

Mansion Houc street EC July 4 

[fm insurmce companies selected by the council 
of the Federated Superannuation System are not all 
mutual compan es and in consequence there are 
<>hareh(dders and dividends to be taken into account I 
Apart from this even among mutual comjpanies sudi 
matters as directors fees palatial buildings and 
highly paid ofticia s are not unknown not to speak 
Of expenses often heavy of advertising If Mr 
Elderton wishes to maintain the position that insur 
ance companies are purely philanthropic it siitutions 
»o fear he has iikei on ai impossible task Ed] 

Oup and Rtag Marlunga I 

MaV 1 query Mr Carus Wilson s opinions ui his • 
letter m Natobk of June (p ss-j)’ I have alas! 
seen only one case (at llkley) of these markings but 
have long been interested in the peculiar wcathenng 
of mortar which is conmon on the north side of old 
buildmgs near the sea My view is that it is quite 
distinct from the cup ana rings The change in 
mortar is I suspect one of adsorptive precipitation 
so well explained by Mr S C Bradford in Nature 
of March )i 0 and elsewhere 






After saturation by raui when drying takes place 
the lime forms mto parallel hnes with intermraiate 
maces and those sand>grains whidi are thus robbed 
of then* cement are speedily removed by the wmd 
The accompanying photograph (big 1) is of an old 
stable wall built of local sandstones and limestones 
at the Mibtary Arms Inn The Nothe W^mouth and 
was taken in 1904 The scale is i/io I presume 
the crodu etc in oM oil paintings are also quite 
unhke either of the above Oeorok Abbott 

June a6 

A New Aaows W sal Ph iMoaiBii M 

With regard to Dr Erskme Murray s observation 
of die buiavtour of aeroplane sounds ^aturv 
J une 16 p 490) attention may be directed to the 
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fact that any combination of confused noises will 
behave in the same manna- such for example as 
the noise of rustling leaves escaping steam a 
showa of ram on trees or tm roots or of a 
distant tram m motion If one stoops towards 
the road a approaches a reflecting wall while any 
of these noises are gomg on the pitch of the sound 
rises and when one is in the act of standmg up at 
of withdrawmg from the wail it descends The 
graUng of camage>wheels on the road or ratha 
the noises reflected downwards from the body of the 
carnage have a like effect when the observa la 
standmg perfectly still In this case howeva fa 
some reason not clear to the writa careful hstening 
shows that the pitch falls as the vehicle nears the 
observa and nses as it recedes from him If the 
sound IS a smgle continuous note such as that of a 
whistle blown by a bicyclist riding past the observa 
beats are heard as the whistle advances and alM> as 
It recedes these being due to mtaference between 
the direct sound waves and those reflected from the 
road The occurrence of beats in such cuvumstances 
IS pahaps not genaally recognised 

F M West 

II Downshire Square Reading July la 

MagiwtitiH aad AIBiihb Stnwtur* 

On the cubical atom theory developed by Lewis 
and I angmuu- it appears that the molecules of CO, 
and N ,0 have aliiost identical electron configure 
tions A O Rankme has shown from viscosity dam 
that each electron system is equivalent to that of 
three adioi im(, neon items m line The wnta is not 
aware that attention has been directed to the fact 
that the specific susceptibilities of giseous CO and 
N ,0 are 0433x10 * and osaqxio '(TakdSon^ 
Science Reports Tdhoku vcfl viii p 163 1919 and 
Pra Phvs and Math Sa Japan vol u p ^ 
1930) and their molecular s icptibilities 186x10 * 
and |S8xiO“* respectively 

The leclron systems of the two molecules are 
appareniK identical but the net positive diarges on 
the atomic nuclei are 8 6 8 fa CO and 787 
fa N ,0 H thwefwe atomic nuclei possess rota 
tions and are a source of ma(,netic noment it must 
be assumed that the redistnbutio 1 of the positive 
charges in the manner indicited involves no change 
of angular momentum A fc Oxlkv 

Shirley I istitutr Didsbury Manchester 
July 14 



With reference to the lettas m Naturk of June 9 
and July 7 by Dr G B Mathews Dr H C Pock 
Imgton anQ the Rev J Cullen on the polynomials 
Y(x) Z(x) satisfying the identity 

Y(r)> ( )f 1) (x i) 

may I point out that Y(x) Z(x) are tabulated as far 
as paioi in Dr Hermann Teege s inaugural dis 
satation Ueba die gltedngen Gaussiscben 

Paioden (Kiel Petas 1900)? Connated with 
these pirfynomials there is a fuiTha point which so 
far as 1 am aware has not yet been settled When 
and ^=1 (mod 4) Y(x)=py Z(x)*s and 
py‘ »* 4 

I have vaified from Dr Teege s results that (y a) is 
the primitive solution of ^«*-P=4 and consequently 
i(a+y*^p) the primitive unit of the quadratic fidd 
as fa as ^siot but the question whetha this 
unit IS always primitive needs furtha investigation 
W E H Berwick 

The University Leeds 
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The Air and its Ways.' 

H\ SiK Napifr Sii\w, F R.S 


T HJC ph>!>K'al problems ol the weather map ha\e 
not been solved, for the subject is inherently 
difikult. In the first place, the atmosphere is on 
such an immense scale that its beh.iviour is not 
to be brought under the principles of physiis 
without much trouble, and, I may add, many mis- 
takes. The most confident theories of the past 
are flatly contradicted by facts which have come 
to light since the investigation of the atmosphere 
was extended to the upper air by balloons, kites, 
kite-balloons, and more recently b^ airships and 
aeroplanes. We have now man\ faits about the 
atmosphere up to ;!o kilometres at our disposal. 
They are, of course, not necessars for the forma- 
tion of a correct theory, because no new principles 
are involved, but thev are in\aluable for the 
purpose of the verification or contradiction In 
whic'h hypotheses get moulded into c-onsistcmt 
theori 

'The behaviour of air in bulk is so entirelv dif- 
ferent from that of the laboratory sample that the 
ways of the air are, indeed, as peculiar as those 
of “the heathen Chinee ” The air as we know it 
in the laboratory is a verv mobile fluid, vet in the 
atmosphere it manages to take on a suflieienev 
of the character of an elastic solid It does not 
go in the way it is pushed; pushed north it goes 
east, and pushed cast it goes south The con 
dition for getting it to go north is that it should 
be pushed west If you blow a jet of air straight 
upward you may find that part of the effec-t is a 
vortex whirling around you In front of its fire 
- the sun -the air will vctv likelv get colder in- 
stead of warmer: losing hc-at bv exposure to the 
clear skv on a cold night, it mav gel warmer In 
spite of all that is taught in the lahoratorv .about 
the levitating effect of warmth, cold air floats 
above us with warmer air beneath If you tell 
the air that warm air rises, it winks an eve and 
interjects an “if” and a “when." If the Olympian 
gods felt cold and thought to make themselves 
warmer bv stirring up their chillv air with the 
warmer air enjoved by mortals down below them, 
thev would he disappointed. Stirring would make 
them colder and us warmer .Shake air up violentlv , 
water falls out of it; and if the shaking went on 
long enough the air would Ivecome intolerably drv, 
verv cold at the top and verv w arm at the bottom 
\ot only has the air the innate capacitv for these 
conjuring tricks, but it nev er, or scarcely ever, fails 
to use them 

The (I'enerci/ Problem of the Sacme of Meteor- 
ology. 

Vet, underlying the work that is done in 
meteorologv officially or unofficially, there is, and 
has bc'en all the time, a definite purpose to bring 
our knowledge of the air into relation with the 
laws of physics as established in the laboratory, 

I Abrldftd rnmi th* RmU t aeiDrt M Canbridc* on Inna 9. 
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.ind, therefore, particularly with the laws of 
energv . 

The Fundiimintal Fact\ 

Ihcn- art two sidts to the study of the air and 
its ways which can Im pursued by different people 
who may never meet each other. One is the 
observation and culki tiun ol the facts about the 
weather from every part of the world; the other 
IS the interpretation of facts by dynamical and 
physical reasoning Nothing at least nothing 
uselul can 1 m‘ done without real t.icts, but real 
facts do not, as a rule, explain themselves. The 
composition of air at different levels has been 
computed, and the results for one* hundred kilo- 
metres arc different according to Humphreys, 
\\ egener, and Ch.ipman Ilelow the level of 
20 km we are not tiouhlcd with changes of com- 
position except those in the- amount of water- 
vapour. The meteorological facts may be ex- 
pressed by maps showing coast lines and oro- 
graphic le.itures, surl.ic'i--temperatiire in Januarv 
incl (ulv and its discontinuities at the coast 
lines, water vapour at the surface in July, cloud, 
rainfall over llie land, winds over the sea, and 
pressure over the globe in the same month . 

Winds and tempt ratlin s in the upjter air can 
be illustrated by models in c.irdlioard That for 
temperature shows the* gi neral run of the iso- 
therm,nl suifaces and the modifit .itions caused by 
the introduc'tion of loc'al cvc'loncs .ind anticvclones 

I he Almo^l>here ii Great Sfenm hngtne 

We are all agreed that the atmosphere is in 
realitv a great engine, portly an air engine, but 
more effectively a steam engine, or at least a 
moist-air engine. Now the essential parfs of a 
steam engine are a Imiler to supply it with heat, 
a 1'ondi‘nsei at a lower temperature to absorb the 
surplus heat, .ind a flv -wheel to maintain the con- 
timiitv and uniformity of its action. We describe 
the .11 turn of the engine as taking a supply of 
ficat from the boiler, giving out heat to the con- 
denser, and c'onverting into work, useful or othei- 
wise, the diflerencx: between the heat taken in and 
that given out. 

Can we rightlv use such language about the 
atmosphere and u.sefullv contemplate the ways of 
the air from that point of view? I think we can, 
though the analysis of the phenomena from that 
point of view is difficult The boiler is certainly 
there*; 1 have shown it to you in the distribution 
of temperature with the great warmth of the equa- 
torial regions. In the map of the distribution of 
water-vapour I have shown you where the steam 
IS raised The condenser is there also, partly in 
the shape of the vast cooling surfaces of the high 
lands of the arctic and antarctic regions, and of 
snow-covered mountains generally; but perhaps 
more effectively in the upper air, particularly in 
I the stratosphere, which at a temperature of 
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190a. to a4oa. (>,«. from 6o to 150 Fahren- 
heit degrees below freezing point) is cer« 
tainly cold enough for the purpose, and, for 
certain reasons which I will not now expound, 
must be regarded as an effecti\e means of ^tting 
rid of heat by radiating it into space. 

The Fly-wheel of the Atmospheric Engine. 

And what of the fly-wheel and the work done 
by the engine? Surely the winds, whether of the 
general circulation or of the local circulation of 
cyclonic deprc>>sions, are a fair represcntaJion of 
the fly-wheel. At the risk of laying myself open 
to the unpardonable sin of punning, I will point 
out that the fly-wheel is of enormous importance 
to flying, because the flyer can cither attach him- 
self to it and he carried along with it, or he maj 
have to labour to make headway against it. The 
choice of these alternatives depends upon the air- 
man’s knowledge of its habits and behaviour — of 
its ways, in fact. The constituent parts of the 
fly-wheel at any time are the natural air-ways of 
the world. It was by hanging on to one part of 
the fly-wheel in the fifteenth century that 
Columbus discovered America, and by the aid of 
another portion, just two years ago (June 14, 
1919), Sir John Alcock crossed the Atlantic in 
hours, and on July 13 of the same year Air 
Commodore Maitland landed R.34 at Pulham after 
a journey from New York in 3 days and 3 hours. 
Its total energy is tremendous, of the order of 
too billion hor.se-power-hours 

’I he Polar atid Equatorial ('irculatiom in the 
Upper Air as Parts of the Fly-wheel. 

One of the immediate results of the thermal 
operations is to maintain the great fly-wheel or 
to start new sections of it in the form of local 
cyclonic circulations. Omitting these for the 
moment, I want to put before you some informa- 
tion about that part of the fly-wheel which is ex- 
pressed by the general circulation. We can do 
so bv distinguishing and ultimately isolating those 
portions of the atmosphere which represent per- 
manent parts of the general circulation Our best 
method of procedure is by way of pressure. We 
can compute the distribution of pressure for suc- 
cessive levels and verify the computation by the 
occasional observations of pressure at the various 
points af observation. We can thence calculate 
winds to correspond therewith in accordance with 
the general principle of the relation of pressure 
to wind, to which reference has already been 
made, and which finds partial expression in Buys 
Ballot’s law. 

A glass model expresses the results most 
clearly. It is made to show simultaneously on 
concentric hemispherical glass shades maps of 
pressure for 2000, 6000, and 10,000 metres. They 
disclose an enormous body of air extending at 
the higher levels from the pole or thereabout to 
latitude 40®, with a protubmnee to the equator 
in the lower levels of the monsoon region. The 
air circulates about thfc polar axis in curves not 
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exactly coincident with circles of latitude, but not 
very different therefrom. This mass of moving 
air constitutes a very considerable fly-wheel. 

The maps also disclose a collection of anti- 
cyclonic circulations in the intertropical region 
lying between a stream of westward-moving air 
at the equator and a stream of eastward-moving 
air at about latitude 35®. Thus the margins of 
the anticyclones form a sort of chain-drive pulling 
the air from east to west on the equatorial side 
and pushing the polar circulation eastward. These 
vast local areas of high pressure are interesting in 
relation to the tracks of hurricanes, the normal 
path of which for this part of the year is marked 
thereon, 'fhe lines which separate the high- 
pressure areas are at the coast lines, and empha- 
sise the meteorological importance of those lines; 
with one of them the hurricane track is evidently 
associated. 

Local Cyclonic Cirtulations as Parts of the 
Fly-wheel. 

Among the products of the working of the aerial 
engine we have included the energy of the circula- 
tion of local cyclonic depressions, whether they 
take the form of the hurricanes of tropical coun- 
tries or of the milder depressions of our own lati- 
tudes. I anticipate no objection to the suggestion 
that these phenomena are part of the working of 
the general atmospheric engine , but there is so far 
no general agreement as to the precise way in 
which the engine operates to produce these results. 

I have recently suggested that the development 
of a vortex of revolving fluid may be due to the 
“injector-effect,” or, as I prefer to call it, the 
“eviction-effect,” of rising air or falling rain or 
both combined, and I have put together an ap- 
paratus designed to test the effect of the various 
possible causes in producing a cyclonic vortex 
when the conditions of relative motion are favour- 
able. I have come to the conclusion that the air 
is murh more easily moved to take up cyclonic 
circulation than has hitherto been supposed, and, 
in fact, cyclonic circulation is the natural expres- 
sion of a part of the kinetic energy of rising air 
or falling rain, requiring only favourable local 
conditions for its obvious manifestation. Perhaps 
I may add that on that ground a volcano in ex- 
plosive eruption ought naturally to cause a local 
tornado The energy of cyclonic motion can 
theri'fore be added to the other parts of the atmo- 
sphere’s fly-wheel with some confidence that it is in 
accordance with natural fact. 

4n Indicator Diagram for the Atmospheric 
Engine. 

If this view of the atmosphere is a reasonable 
one, then we ought to be able to refer the opera- 
tions of the air to what Maxwell calls an indicator 
diagram, expressing by the area of a closed figure 
the work done by the air in the course of a cycle 
of operations represented by the outline of the 
I figure. During the jiast forty years I have been 
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tryinff to get that diagram in conUnuation of the 
work that 1 ubed to do with a class at the Caven 
dish Laboratory, and now 1 believe 1 have sue 
ceeded, with the assistance of Mr L V Newn 
ham, of the Mctcorologie il Ofliet Ihe result is 
not exact!} in the form whieli is familiar to 
readers of Maxuell, but in the form of an entropy 
temperature diagram such as Sir Alfred Lwing 
uses in his work on the steim engine With the 
diagram it ought to be possible to make a reason 
able diagnosis of the w a) s by whi< h iir can 
ascend from thi surfatc, ind descend igun to be 
prepired for a repetition of its t}ele We should 
then riplirt b\ rtasun th( giussworl which has 


hitherto done duty for it 1 urther, recording to 
the diagram the best which you can expect from 
the steam laden air of the equatorial region, work 
ing between the surface and the stratosphere under 
favourable conditions, is a brske horse power 
eifanrnev of 25 per rent Operations londucted 
elsewhere will have less clhcienry than that On 
the whole it is not very high but the energy 
aviilablt as indicated by the equivalent of the 
amount of rain which falls is so enormous that 
there is no reason to doubt the capacity of the 
iir IS a steam engine to develop and muntain 
the effects which are included in ill our varied 
expcrieiiee of the air and ts w lys 


Congress of the Universities of the Empire 


r llL second Congiess i I thi I nivirsities ef llu 
1 mpire whieti met in Oxford on Jiilv 5-8 
was as siueesslul is the L tigress of lyi- Higher 
tiibuU lould not hi pud to the skill of those win 
were responsible lor its orgmisation thirty 
seven oversets uiuveisitus win reprisented bv 
ninety four deleg ites ind twenty two representa 
tives, of whom the very large majority hid tome 
to 1 ngland for the express purpose of attending 
the Congress Ihe totil number of members 
including Oxford residents wts ilxiut 600 In 
the printed list we find amongst the dt legates the 
ehincellor of New Zeal ind the ex vice chancel 
lor of C all utt 1 the presidents of Mberta British 
Columbn Dilhousic, McGill, Queens, Kingston 
Saskatchewan ind loronto the vice presidents of 
Montreal and St 1 raneis Xavur ind the prinei 
pals of the l^niversity Colleges of Pretoria and 
Johannesburg iiid of sevtril Indian colleges 
When the present cost of ocean travel is taken 
into eonside ration, these figures bear eloquent 
testimony to the behef of the universities of the 
Empire in their essential unity snd to their f nth 
in their common mission 

In one respect the Congress of 1921 tar sur 
passed thit of igi2 in ittr'utiveness ind 
probablv in value also With the greitest 
generositv the members of the I’nivcrsity of 
Oxford offered the hospitality of their colleges 
and their homes to all members of the Congress 
Ihe meeting together in common rooms and in 
the houses of their hosts gave great pleasure to 
the men and women who had come from the most 
distant parts of the King s Dominions Ihe 
opportunities thus afforded of intercourse and of 
informal discussion are likely to produce results 
more important m their bearing upon the prirtice 
of teaching and admmistntio 1 than the speeches 
made in 5 ie South Hall of the Examination 
Schools 

Opportunities of consultation and of the com 
partson of ixperience are being further enlarged 
bv the application of a scheme of visits which 
was tried on a smaller scale and in a somewhat 
tentative way in 191a For a month all dele 
gates from overseas are the guests of the home 
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universities Before Congress met they were 
given the choice of visiting Reading, Bristol tnd 
Caidift or Dublin ind Hcllast Returning to 
1 ondon is the guests ot the L iiiversity they 
Msiied Its schools ind colleges on June 30 and 
July 1 iiui 2 On July 4 the Government enter 
tamed them together with the deleg ites of the 
home universities at 1 luncheon over which Mr 
\ J Balfoui presided On the following morning 
they travelled by speei il train to Oxlord where 
the congress was opened by the chancellor of the 
University I ord Curzon i rom Oxford the dele 
gates from overseis proceeded to Cambridge and 
thence to either 1 dinburgh ind St Andrews, or 
Ghsgow ind Aberdeen they will return in three 
parties Via Durham Newcastle or Shefheld to 
Minehister or Liverpool and will end their tour 
eithei in Birmingham or in Leeds 

As the proceedings of Congress havi been re 
ported in the duly Press, it will suHiic here to 
mention only some points of speci,il interest to 
men of science As was fitting at a meeting in 
Oxford the first session was devoted to the con 
sideration of thi bihncc of studies the place of 
the huminitics in the edue ili in of men of science, 
ind of the physic il ind nstural sciences in 
general edue ition M my wise things were said 
b> the chsmpions of a literary education Prof 
Deseh and Prof Whitehc id spoke for those con 
cerned with the cducition of students of science 
Prof Deseh urged the necessity of including a 
large missure of hum'inistie instruction and study 
in the training of men of science but proposed 
thit It should taki s novel form In place of 
balancing the specialised courses in science by a 
certain number of equally specialised courses in 
the humanities he would endeavour to bring the 
two into closer relitionship bv making the teach- 
ing of science historical literary, and sociological 
If scientifically trained men are to take their 
proper position in the community thev must 
have ‘a vision of knowledge in its true proper 
tions and perspective " ' The most important 

safeguard against a limited vision is to be found 
in the historical spirit ” Teachers should show 
to their students how their sciences grew should 
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interest them ui the liveb ot thetr tounderh and 
chief exponents, and, in favourable cases, m their 
original writings In pure science the student 
should be shown how each discovery was related 
to the Slate of intellectual development at the 
time when it arose , in technology the opportunity 
should be taken of bringing discoveries and in 
ventions into relation with the events ol history 
and with the condition of society at different 
periods Ihe training of a scientihc man could 
not, as a rule, include the study of dead Ian 
guages, but modern scientihc thought has its 
roots in anuent Greece 

Prof Whitehead dealt with the preparation of 
schoolboys for scientihc study at the umversity 

The mam structure of successful education is 
formed out of the accurate accomplishment of a 
succession ui detailed tasks Ihis must la ever 
kept in mind, since the enthusiasm of reformers 
so naturally dwells on the rhetoric ol cduc ition 
The cyme is apt to proclaim that it does not make 
much difference what the detailed tasks may be 
the one important thing is to get children into the 
habit of concentrating their thoughts and ot doing 
what they are told On the contrary the 
wise selection of the detailed tasks is of 
prime importance Lv cry subject in the 
preliminary training must be so conceived 

and shaped as yielding, during th it period 
general aptitude, gcneril ideas, and knowledge ot 
special facts which, taken in conjunction form 
a body of acquirement essential to educated 
people 1 urthermorc it must be shown that the 
valuable part of thit body of acquirement could 
not be more easily and quickl> gained in some 
other wav by some other combination of subjects 
The hard cle nii nt m a scientihc currie ulum con 
sists in the attainment of ex ict knowledge based 
on first h end observation Ihc soft element tom 
pnses two factors of which the more important 
IS browsing with the very slightest external 
direction and mainly dependent on the wayw ird 
impulses of a student s inward springs of interest 
The second factor should consist of descriptive 
lectures designed for the purpose of exciting 
general interest in the various sciences 

Ihe afternoon sessiem on July 6 was devoted to 
the consideration of The Universities ind lech 
nological Pducation Lord Crewe the chairman 
sounded the keynote of the discussion No longer 
IS It a question as to whether the universities 
should or should not provide training of the type 
dchned as technological but as to now far they 
should go in promoting studies which lead men 
and women on to employment in the fields of in 
dustry and commerce or engage them in con- 
tinued scientific research The universities exist 
because they satisfy the needs of the country- 
moral, intellectual, and practical — and the nature 
of the teaching they supply is conditioned by those 
needs When therefore the conductors of an in 
creasing number of industries assert that their 
methods depend for development and practical 
success upon scientific knowledge, and that it is 
onlv from the appropriate departments of different 
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universities that such knowledge is forthcoming at 
Its best, the universities have no choice Lord 
Crewe directed attention to the outstanding sue 
cess ot the schools of agriculture of the two 
ancient universities 

Sir Arthur Currie gave an account ot the highly 
organised courses for engineers at McGill ihesc 
lourses extend over four sessions and include 
economics, hnance and industrial law During 
the three intervening summers students obtain 
practical experience in works In virtue of their 
superior education, they are htud, when they go 
into the active practice of thtir profession, to rise 
I to positions in which they will lead ind direct 
\dvanctd courses in which students are taught 
how to conduct investigations are also arranged 
the Canadian (lovernment providing forty hvc 
scholarships lor graduates who show aptitude for 
research 

In thi coiiisc ot in iblc pijHr I’rof 
Smithclis said 1 hue ilw lys thought 
that oui difficulties with technology hive arisen 
chieflv from the belated and stinted cultiv ition ol 
natunl science in the inucnt universities If 
natural science as it arose h id hi i n gntht ri d to 
the older studies ind had tlowid in its nituril 
courses the mech inic il irts 11 d those w ho follow 
them would surely have been brought long since 
into i very different relation with the academn 
world It would be excusable perhaps to 
make this the occasion to pre n h the urgi ncy c I 
technology But that is not mv intention 1 iin 
I ir more inxious to nisc mv voice against its 
unbridled pursuit to direct attention to the re 
str lints under which it shi uld be fostcrid and 
to plead lor what seems indispensable to its 
worth Ol thi Department ol Scientihc ind In 
dustrial Research his cspentnie ltd him to say 
1 hope 1 exhibit some capability of seeing what 
IS goi^ in this new btate Department Of what 
ippears not good 1 will only say this thit there 
stems most room for anxiety in the creation of 
isolated institutes for tichnolugical research 
which may detach from universities a most valu 
able type of studies and of men that will them 
selves suffer Irom their isolation 

Mr J C Maxwell Garnett contended that the 
provision of the highest technological education 
by universities instead of by separate institutions, 
tends also to benefft the industries by harmonising 
the ideals and purposes of leaders of the peopw 
in many different walks of life bv widening th( 
interests of the future captains of industrv and by 
accustoming them to an atmosphere of scientific 
inquiry so that in due course they will encourage 
research, well understanding that research is some 
thing more than experimental tests —more even 
than attempts to discover immediate industrial 
apphcations of established facts ’ 

Prof W W Watts, after sketching the pur 
pose of tcchnolc^ical education and the aims of 
the universities and other institutions which set 
themselves to prepare men for industrial life, said 
‘ The scheme of education that will be evolved 
will not greatlv differ in its method from the older 
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forms of literary or scicntihc learnin^r, nor \\ ill its 
value be less as an instrument for iquipping the ^ 
intellect and training the mind." On the subjeti , 
of touch with indiistrj, hr runtmued . " L nlil 
the student knows some of the features oi 
the industry in which he will be engaged, 
he finds it difhcult to realist the significance 
^ many parts ut his training. . In my 

<^aion, the advantages of early touch outweigh its 
disihlvantages." “ The type of men which it should 
be the^st^m of the unnersities to turn out . . must 
be willingyp study all the conditions ot their prub 
lems beforththey are sufliciently satisfierl with their 
solutions to narrv them into effect These lon- 
ditions require, not a solution, but the solution 
which can be brought into operation with the least 
possible disturbanre of the things that are, with- 
out needless change of raw material, machinery, 
or personnel, but with the adsantage of diminished 
cost, enlarged prodiK tion, and nureased \alue or I 
efficiency.’’ 

Presiding oxer the morning session on July 8 , 
which was devoted to the consideration ol “'I he 
Universities and Research,” laird Robert (’etil 
spoke of his friendship with Lord Raxleigh and of 
his astonishment at the freshiuss with which he 
retained until the last daxs of his life his mteiest 
in the advance of knowledge. 

After a paper bv Sir Frederic Kent on on 
humanistic research, and one by Prof Firth on 
historical reseaich and university leathmg. Prof 
Joly spoke on scientific research He rec.dled 


the fact tliat it was in Oxford that the Royal 
Society, the greatest ol research societies, had 
Its origin 111 the endeavours ut such diverse spirits 
as Wilkins, Boyle, V\'ren, Seth Ward, and Wallis. 
"The argument for research in universities rests 
upon the broad basis ot the value ut the intel- 
lectual progress ut mankind 1 think I am correct 
111 saying that most men who have adopted a life 
of research, or have made ri search the object ol 
their special interest, have acquired their intcl- 
IcHtual ideals in the days of their college 
lite ’’ If his teachers arc without interest 
in research, the enthusiasm to create new 
knowledge is not implanted in the student. 
“ Perhaps the most striking ti ature ol Ameri- 
can universities, as viewed hv the British 
visitor, IS the prevalence ol research, and the 
lavish provision made for its prosecution. It ex- 
tends into every branch of university work." 
“The \merican recognises to the full the value 
of the mental attitude iiuhued by research, and 
this recognition is not confined to the university 
professor, from whom it max hi expected, but 
extends, so far as 1 could gather, everywhere 
throughout the Stales ’’ 

Ihe dis. ussions of the Congress, which were 
cairied on with great vigoui, are likely to prove 
Iruitful in the minds of those who heard them. 
Ihe permanent, and perhaps more important, out- 
come will be the full Report of the Proceedings of 
the Congress, which will be published hv Messrs 
G Bell and Sons in the autumn 


Gold Medal of the Royal Society of Medicine. 


AwAKI) lU SlK .\lMKUllt W’RtC.111. 

A 'i the recent annual meeting of tin fellows of 
the Royal .Society of Medicine the president. 
Sir Jojiii Bland-Sntton, annoum ed that the re- 
cently founded gold medal of the so< letv had been 
awarded to Sii Almruth W'right in recognition of 
the value of his important con- 
tnbutionb to medical .science, 
and particularly of those made 
during the war. Unfortunately . 

Sir Almroth W'right, who had 
been compelled to go abroad, 
was unable to be present, but 
had written very cxirdially 
thanking the council of the 
society and expressing- his 
great appreciation of the 
honour bestowed upon him. 

In his absence, the medal was 
handed to his brother, Dr 
Hagberg W’right. 

The council of the society 
was enabled to institute the 


{October i 8 ) to a scientilic worket, man or 
woman, who has made valuable contributions to 
the science and art of medicine. It was specially 
provided that the first award should, it possible, 
be made for original or other work in con- 
nection with miht.irv medicine and surgery 



gold medal by the generosity of the late 1 
Dr. Robert Murray Leslie, who transferred 
to the society investments jn perpetual trust for i 
the purpose. The trust deed provides that the 
med^ is to be awarded every three years, and is 
hereafter to be presented oi .St. Luke’s Day ’ 
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which had proved of value during the Great 
War. 

The council of the society felt that for such an 
award an effort should be made to produce a medal 
which, in art and symbolism, should lie worthy of 
'be occasion, and upon the advice of Mr. G. F. 
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Hill, keeper of the medals in the British Museum, 
the work was entrusted to Mr. Carter Preston, 
who has produced the beautiful design shown in 
the accompanying reproductions of photographs. 

The obverse shows Hygieia, daughter of 


^sculapius, plactng a wreath upon a ^[ure 
kneeling before her holding a lamp, signifying 
Research. The reverse shows the centaur Chiron 
instructing the young ^sculapius in the elements 
of medicine. 


Obituary. 


Henry Rondel Le Sueur. 

H enry- rondel le SUEUR was bom on 
January i, iSya, the son of F. C. Le Sueur, 
of Trinity, Jersey. He attended a private schotil 
until 1887, and then fur two years was in the 
laboratory of a Jersey analyst, Mr. F. W. Thoms. 
Thence in 1889 he proceeded to University Col- 
lege, London, taking the B.Sc. degree of the 
University of J.ondon (Honours in Chemistrj) in 
1893, and the D.Sc. degree in 1901. 

1^ Sueur's teaching experience wa's entirely 
connected with one institution — namely, the 
Medical School of St. Thomas's Hospital, where 
he was appointed demonstrator in 1894, 
turer in 1904, a post which he was holding at the 
time of his death on July 9. There was but one 
break in his connection with the hospital — namely, 
that caused by the war. In July, 1915, he was 
commissioned major in the Royal Engineers, and 
ordered to Gallipoli to advise on chemical warfare 
problems, and the complaint which he contracted 
there was probably in no small degree responsible 
for his final illness. On his return to England he 
was one of those originally appointed to the Gas 
Warfare Experimental Station at Porton, Wilts., 
where he remained until the end of 1917, when he 
was ordered to the United States to assist in the 
preparation of the American fias Warfare Ex- 
perimental Station. 

l.e Sueur was one of the secretaries of the 
Chemical Society, and most of his original papers 
are to be found in the society’s journal. He was 
a most capable experimenter, who found it neces- 
sary to satisfy himself on the minutest detail. This 
probably accounts for the fact that the number of 
his communications (twenty-four) was not large, 
but they are characterised by a , thoroughness 
which can be rightly appreciated only by those who 
knew his methods of work. It was, however, as 
a teacher that Le Sueur shone as a particularly 
bright star. His capacity for imparting know- 
ledge to others was most pronounced and quite 
exceptional, and among his students in the labora- 
tory he was at his best. 

Le Sueur’s most marked characteristic as a man 
was his unfailing loyalty, whether to the science 
of his adoption, to his colleagues and students, 
or to his friends. Certainly de island of Joraey 
never possessed a more loyal or truer son. His 
efforts to mask a natural shyness and reserve of 
manner did not always meet with the success 
which would allow strangers to recognise the true 
qualities of the man himself, hut those who knew 
him intimately realise that by his untimelv death 
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the science of chemistry has lost a devoted 
servant, and they have lost a true and loving 
• riend, A. C. 

Wt notice with much regret the announcement 
in the British Medical Journal for July t6 of the 
death of Sir Gfokge Swage on July 5 at the age 
of seventy-eight years. Sir George was educated 
at Brighton and (Juy’s Hospital, where he won 
the trea.surer’s gold medal. He received the 
degree of M.D. (Load.) in 1867, and in 1878 he 
was elected to a fellowship of the Royal College 
of Physicians. For seventeen years — ^from 187a 
to 1889 — he was connected with the Bethlem 
Royal Hospital, and it was during this period that 
his reputation as a psychiatrist was established. 
In 18^ he was president of the Medico-Psycho- 
logical Association, and in succeeding years he 
presided over the Neurological Society and the 
section of psychiatry of the Royal Society of 
Medicine when this section was founded in 1913. 
In the same year he received his knighthood, 
h'or a number of years he was co-editor with 
Dr. D. Hack Tuke of the Journal of Mental 
Science, In 1907 he was elected Lumleian lec- 
turer of the Royal College of Physicians, and 
two years later he became Harveian orator, taking 
as his subject experimental psychology and hyp- 
notism. Sir George published one text-book, " In- 
sanity and Allied Neuroses,” which has berome a 
standard work, in addition to numerous papers 
contributed to both English and \merican medical 
journals. 

We record with regret the death of Sir Herbert 
Babington Rowell, which occurred suddenly on 
June 33. Sir Herbert, we learn from Engineering 
for July I, was born in i860, and finished his pro- 
fessional education at Glasgow University, where 
he studied naval architecture under Profs. Elgar 
and Jenkins After experience with various ship- 
building firms, he became manager of the Hebbum 
shipyard of Messrs. R. and W. Hawthorn, Leslie, 
and Co., Ltd., and in 1916 became managing 
director of this firm. Sir Herbert was the first 
lecturer in naval architecture at Armstrong Cd- 
iege, Newcastle. He was also a mepiber of the 
council of the Institution of Naval Architects, 
and a member of the Institution of Civil 
Engineers. From 1913 to 1914 he was president 
of the Shipbuilding Employers’ Federation, and 
fiom 1915 to 1917 president of the North-East 
Coast Institution of Engineers and Shipbuilders. 
In addition he was a member of Lloyd’s Tech- 
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ni(^ Committee, and filled many other public ap- 
pointmentb. He received the honour of kniffht- 
hood in igi8. 

Jt is with ffrtat regret that we learn of ihe 
death of Pkop. Gabriel Liphmann', Foreign 
Member of the Royal Society, on July 14 on 
board the liner La France while on his way from 
Canada, where he had formed part of the French 
Mission under Marshal Fayolle. Prof. Lippmann 
was born in 1845 and educated in Paris His 
work there was concerned mainly with the rela- 
tion between electrical and capillary phenomena, 
the outcome of which was his capillary electro- 
meter and other instruments. His prm'ess of 
colour photography, announced in ifkji, is wideh 


059 


known. In igo8 he was awarded the Nobel prize 
for physics, and in 191Z became president of the 
Pans .Xcademy of Sciences. 

We announie with much regret the death, on 
June 1, at the age of seventy -nine years, of Mr. 
Chaklls Pilkkkim. Howditih, associate of the 
Peabody Museum of \meriian .Xrchaeology and 
Kthnology, Cambridge, Mass. Mr. Bowditch was 
well known lor his work on Mexican and Maya 
codites and insiiiptions 

We regret to announce the death of Pkoi J. A. 
Mlvzh-s, professor of physiology at Durham Uni- 
\ersit\ Sihnol of Medicine, Newcastle-upon-Tyne. 


. NATURE 


Notes. 


Thk Civil List {x-nsions gr.inled during the star 
ended March 31, .smounted to laind., and in- 

clude the following Mrs Frederkk Enock, in 
recognition of hia" huslxind's services to n.itur.'il science 
and entomology (September 7, io*o), lool. ; Mr. 
Edward Giecnly, in recognition of his services in the 
geological survey of Anglesey (September 7, loao), 
80I. ! Mrs. J. A. McClelland, in recc^nition of her 
husband’s distinguished services as an investig.itor in 
physical science (September 7, u)2o), io<iJ. ; Mrs. and 
Miss Sharman, in recognition of Mr tosirge Shar- 
man’s valuable services in pal3eontologic<d science 
(September 7, igao), 80I. , Mr John Nugent Fitch, in 
recognition of his long services to the cause of botany, 
horticulture, and natural history (September 15, igxo), 
75!. : Mr. W. K, Ilodgkinson, in recognition of his 
valuable scientilic work in the public service (Miurch 
igai), tool., and Mr. Herbeit Tomlinson, in recogni- 
tion of his services as a teacher, and of his valuable 
and distinguished contributions to phtsical science 
(March 34, 192 1), tool 

_Thii, popular fallacy that explosions can preiipil.ite 
rainfall found expression in the question asked by 
Major Morrison-Bell in tlie House of Commons on 
July 13 as to whether the Govcinment would be jire- 
pared to initiate experiments which might possibly 
have the result of precipitating a downpsmr of rain. 
The answer given was to the effect that from 
past experiments meteoroiogisis were of opinion that 
explosions would not Induce a fall of rain, and rightly 
so; for experiments were conducted on a vast scale, 
not, it is true, with^ that particular end in view, on* 
the Western Front during the Great War. ITie col- 
lation of statistics of rainfall with the gunfire failed 
ro show any certain connection. The only way in 
which the water-vapour in the atmosphere can be 
condensed into rainclouds is by coining. Unless an 
explosion can produce a cold current, or cause to any 
appreciable extent such a disturbance in the atmo- 
sphere as will bring about the mixture of a stratum 
bearing a cold current with that carrying a warmer 
current, It cannot produce rain.. The compression in* 
the air produced by a burstbg shell is propngated as 
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,1 siHiiid-Waxt. I he ampiifude iif the motion, tlicre- 
fore, diminishes ,is tin* squ.ire of (lie distant e frtim 
Ihe origin, s<i th.it .it the distanci* of a ini.iiter of .1 
mtle It would piohablv be no greater than i/io,oooth 
of an inch In i<m7 M. \ngot, Direclor of the 
French Melt oro ogic.it Oflite, showed that in the 
extreme c.ise of two tqu.il masses of saluiated .iir, 
one .it <1° C and the other .it 30° C , it would be 
iKCtssart, in ordir to prodiici r.iin of iven so small 
,m .imouni ns 1 iiim (004 in ), for the tw<i masses 
rapidly .tnd thoioughly to mix Ihrixigliout an atmo- 
spheric laytr of (1850 metres (.diout 4 miles) in thick- 
ness. Nor are dust p.\rticlrs ,ind ions, which form 
the nuclei of raindro|)s, sufficient of the mst Ives to 
cause precipitation unless there lie a concomitant 
reduction of lcm|)crature. 

Bv .1 resolution of Ihe Swedish Kiksd.ig passed 
on May 18 last, it h.is been derided to establish aii 
institute for the invtsligalion of the prolilems of r.ncial 
biology To .Sweden, Iherefon, falls llu honour of 
being the first lountry to establish a State-supported 
institute of this kind llu history of ih" movement 
which hd up to this dicision is iri.'itMl in a pamphlet, 
written in English, entitled ‘ Ihe Swedish Stale 
Institute for Race Biologiral Investigation,” which 
has just been published by Di Iljalmar .XnderKon. 
The success of the movement has Ixcn due largely 
to the indefaligfiblc exertions of one man. Dr. Her- 
man Lundborg, who was the first to direct attention in 
Swericn to tlu* national Importance of the study of 
eugenics in a lecture which he delivered to the 
Upsala Physician!’ Society in 1904 -After much strenu- 
ous advocacy on the part of Dr Lundborg and other 
prominent men of science, the question was brought 
to the notice of the Riksdag, and a report was called 
for. .\s a result of the opinions then expressed, the 
Government took up the matter, and Dr. B Bergvist, 
the Minister of Education, drew up a recommenda- 
tiiMi. which received the Royal sanction, in which 
it was proposed to found an institute with an annual 
appropriation of 8o,ouo crowns. In the meantime Dr. 
LundWg, with a self-sacrifice worthy of all praise, 
had rejectetl an alternative proposal to establish a 
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choir for him in Upoala l'nlvmity» on the ground 
that a subsidy grant^ to on individual gave no oMur- 
ancc for the continued study of the subject in the 
future. The Riksdag, therefore, although unable to 
adopt the full recommendation as to the appropriation 
in view of the present finandal situation, decided, ao 
alread) stated, to estaUish a Stale institute, of which 
Dr, Lundborg will be the director. 

In u idler referring to the leading .irticle wi “ Inter- 
nationalism ” in NaruRE for July 7, p. 577, a corre- 
spondent writes to urge the necessity for a deeper and 
wider investigation of this complex question. In this 
connection attention inav l>e directed to a little book 
recently published by Prof H. J Fleure, entitled 
“The Treaty Settlement of Europe ” (Oxford Univer- 
sitv Press, as. 6d.), in which the author examines Iht' 
provisions of the settlement from the ethnographic nnd 
geographical aspects. In his introductory chapter, 
after an admirable survey of the historical devdop- 
mont of the conditions of life in Europe, Prof. Fleure 
points out that the treaties, using a framework which 
is largely linguistic, have attempted to apply to 
Europe the idea of the sovereign nation-State as it 
has arisen in the West; whereas, he holds, the coinci- 
dince of notion and State has been by no means close 
east of the Rhine. His chief and most weighty criti- 
cism of the treaties is that they tend to perpetuate 
ronditlnns, and in particular the linear frontier, which 
have too often led to hostilities and disputes He 
maintains that fiontiers are reallv broad /ones, and, 
furthei, that our politicians have faik'd to realise fully 
and to work out the implications of the fact that “in 
Europe we can onlv have unity in diversity ” Prof. 
Fleure is perhaps in« lined to attach too little weight 
to racial and nationalist feelings in the jxxipies of 
eastern Europe. The racial spirit of the Serb and 
the nalionalism of the Greik arc intCTse and deep- 
rooted, while in th( moie stolid Bulgar both senti- 
menls ,ire strong, if less dcinonstrative. Further east, 
in the Caucasus, which is bevonil Prof Fleure’s pro- 
vince, in tlic rase of the three republics which rcsultrsl 
finm the Trent! of Brest-Litovsk, two, n.amely, 
(reoigiii and Eriv.in (.Armenia), were the expression of 
a popular desire for a national existence which lent 
support to the political ambitions of their leaders. 

In a letter to the Ttmn of July la Mr. Robert 
Donald suggests that a corporation organised on com- 
mercial lines should be fonnfd to conduct a general 
inter-Empire scheme for radio communication, the 
shareholders being the Governments of the States of the 
Empire, each represented in proportion to the capital 
It subscribes. TTie corporation ^ould be directed by 
a small executive committee consisting of business 
men nnd engineers. The chain of radio stations could 
be built under contract, the corporation retaining 
Ownership. The working of the system, however, 
should be leased to a company on attractive terms. 
In addition to directors appointed by the Govern- 
ments, the British Radio Corporation should have on 
its board representatives of the Admiralty, War Office, 
Air Ministry, and Post Office. The advantages of 
Biis scheme are State osvnership of an indispensable 
public service and private ente^se without mono- 
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ptgistic control. A company can also enter into inter* 
national trade much more readily than can a union of 
States. The capital required for a few high-power 
stations with a working range of 6000 miles and low- 
power stations with a continuous working range of 
aooo miles would not lie great. The Coinpagnie Radio 
France has been constituted on somewhat similar 
lines. As the scheme is commercially feasible we 
hope that the Governiin-nt will seriously consider it. 

.\n interesting ceremony took place a few days ago 
at Lacock Abbey, near Bath, when, on behalf of Miss 
M, Talbot, a granddaughter of the late W, H. Fox Talbot 
and the present owner of I-acock Abbey, a large and 
historical collection of photograjdiic apparatus was 
formally handed to Dr. G. II Rodman, president of 
the Royal Photographic Society, for preservation in 
the Miciety’s museum .it 15 Russell Square, W.C. It 
was Miss Talbot’s desire that the coliection should 
be placed in the e.rre of the Royal Photographic 
Society, where it will be fittingly conserved with the 
important Hurter and Driffield collection and other 
photographic apparatus of national interest. The 
debt which modem photography owes to Fox Talbot, 
the brilliant scientific investigator, is not acknow- 
ledged so universally as it deserves, and although the 
credit for the discovery of photography may justly be 
attributed to the French pioneers, Niepce and 
Daguerre, Fov Talbot’s discovery a short time after- 
wards revolutionised their process and made photo- 
graphy as it is jiractised to-da\ possible The French 
process was comi^etely different, and practically died 
out when wet plates were introduced. Fox Talbot 
was the first to produce positives from negatives, and 
as the inventor of the “Calotype ” process he earned 
a title to undving fame. The ctJ’ection of historical 
photographic apparatus wiiicli has now been entrusted 
to the care of the Roy'nl Photographic .Society includes 
a camera Iucid.-\, a sketching camera, and other 
scientific instruments which Fox T.ilbot used in his 
experiments, .and will be specially shown during the 
approaching annual exhibition of the siicietv, w'hich 
will be opened to the public on Septeinlier U) next. 

Some urgent appeals on behalf of Russian men of 
science have been received recently in Finland, and 
the University of Helsingforh has appointed a com- 
mittee, which is endeavouring to give much-needed 
assistance. The frontier lietween Finland and Russia 
having been partially reopened, some Finns liavc been 
able to visit Petrograd and verify the accounts re- 
ceived. Already several wagon-loads of foodstuffs 
have been dispatched for distribution in Petrograd 
among men of science and their families, hut it is 
feared that the present grave food shortage in Russian 
towns will become more acute in the immediate 
future. Supplies will therefore be required for some 
months, and the committee fears that the resources 
of Finland ni.ay not be equal to the task. In con- 
sequence, an appeal for help in this work is made to 
men of science throughout the world, and the com- 
mittee has offered to act as an intermediary in con- 
veying supplies to their destination. Gifta of food, 
clothing, and books are urgently needed, and tlw com- 
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mittee at Helsingfora guarantees that all packages 
entrufted to its care, which should be addressed to 
Prof. Mikkcria, University of Helsingfors, will be 
delivered to the men for whom they are intended. 

A DISPATCH from Col. Howard-Bury, leadrr of the 
Mount Everest Expedition, published in the Tmie<t, 
describes the course of the party from Kampa Dzong 
to Tingri Dzong, where they arrived on June 23 
The illness of Mr. H. Raeburn, following on the 
death of Dr. A. M. Kellas, is a blow to the expedi- 
tion. Mr. Raeburn was sent back to I.achen, in 
Sikkim, where his speedy recovery is anticipated 
The march westward from Kampa Dzong docs not 
appear to have been difficult except at times for trans- 
port troubles. The inhabitants were generally help- 
ful. C<d. Bury describes the ascent of the easy Tlnki 
Pass leading to the wide valley of the Yaru, a tribu- 
tary of the Arun. After fording the Yaru some diffi- 
■culty was experienced in crossing an area of quick- 
sands during a vident sandstorm, but no accident ^ 
occurred. At Tingri Dzong the expedition was within 
50 miles of Mount Everest and on the verge of the 
real work of exploration. 

At the annual autumn meeting of the Institute of 
Metals to be held in Birmingham on September 21-23, 
a number of papers dealing n.ith the constitution and 
properties of metals and their alloys will be presented. 
The morning sessions will be devoted to the reading 
and discussion of papers, and the afternoon sessions 
will be spent in visits to works and factories of interest 
In the neighbourhood. The coming meeting svill be 
the first visit paid by the institute to its old home, 
and the present membership of more than 1300 is 
significant of the great progress made by the institute 
-since its foundation thirteen years ago, when its 
membership was aoo. A ballot for the election of 
members desirous of attending the Birmingham meet- 
ing is being arranged, and full particulars can be 
obtained from Oie Secretary, 36 Victoria Street, 
London, S.W.i. 

Wx have receive 4 from the National Council of 
Public Morals (Rhondda House, 60 Gower Street, 
’W.C.i) a pamphlet entitled “To Save the British 
Race,” in whiiffi an outline of the activities of the 
council is given. The Birth-Rate Commission, n 
Special Committee on Venereal Diseases, an Adiriescent 
Inquiry, and an Education Committee in relation to 
the kinematograph are some of the inquiries under* 
^en by the council, and valuable reports have 
already been published respecting some of these. 

An advisory body, the Scientific Research Com- 
-mittee, has recently been instituted by the Sudan 
Cktvernment for the collection and distribution of 
scientific information of local interest, which will be 
published in Sudan Notes and Records. In vol. iv., 
Na I, of this publication Mr. R. E. Massey has a 
-note on the maintenance of quality of cotton grown 
In the Sudan, showing that therp has bem no 
idstorioration over a period of years ; while Mr. H. H. 
King discusses means for the contced of the Spanish 
aparrow, whidi has become a pest in Dongola 
Province. 
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M. V. Gamppe, who is well known for his papers 
on micro-organisms, recently claimed {Comptes rendus, 
voi. clxxl., p. 754, October 18, tqzo) that “micro- 
zymas et badlles ovoldcs,” endowed w'ith movement, 
could be found In powdered fossils, even aft«- treat- 
ment of the fragment vised with a Bunsen flame and 
sterilised liquid reagents. No movement, however, 
was observed in i< rruginous fossils. In co-operation 
with Mmc, G. Souffland, M Galippe now finds 
(Compter rendus, vol. clxxii., p. 1252, Ma> 17, 1921) 
that the same lesults may be obtained from meteorites 
and from a vancty ot igneous loeks, including those 
erupted bv Mont Pol^ I he nuthois arc, of course, 
aware of the difficulties impoitcd into their observa 
tions by the phenomenon of Blow nun movement; but 
they slate that their ovoid organisms move, while 
mineral particles of finer giain remain at rest. They 
believe that organic tissue and water are lost during 
fossilisation of the organisms, but that these are 
recovered duiing the experiments. 'Ihe jirocosses 
adopted will seem to most woikers distinctly 
adverse to resurrection. The authors conclude 
that, if all living things were swept away from 
the surface of 'he earth, life would revive, thanks 
to the existence of the organisms entombed in every 
kind of rock. It is to be feared that few workers 
with the microscope will trouble to repeat these ex- 
periments, remembering Dr. llann’s observations on 
the structure of meteorites, and Mr. R. Kirkpatrick's 
more recent essay on “The Nummulosphere ” 
(Naiurb, vol. xci., p. 92, 1913); \et it is possible that 
the work of M. Galippe may lead to further study 
of Brownian movement among mineral particles, 

Thb results of investigations on the froghopper* 
blight of sug.ir-cane in Trinidad are given in a 
memoir of the Dcpaitment of Agriculture of Trinidad 
and Tobago by .Mr. C. D Williams. The causative 
insect, Tomaspts saciharina, its life-history, and 
the nature of the damage done aio described, and a 
section is devoted to the relation of the froghopper 
to its natural enemies The sugar-cane is the second 
important agricultural crop in the island, and during 
1917-18 it suffered a loss owing to blight of 300,000!. 
'Die causes accounting for the heavy outbreak of blight 
are due to a complicated Interworking of many 
factors The introduction ol the mongoose to the 
Island would not appear to be an important oontribu 
tory cause. The prcluninary conclusions arrived at 
open up a wide field of fundamental research on the 
relation between the outbreak of blight and rainfall, 
the geological contour of certain districts, soil condi- 
tions, temperature, rainfall, drainage, manurial treat- 
ment, tillage methods, and the relaHve resistance of 
varieties of sugar-canes. Direct control is also dis- 
cussed. The author is to be congratulated on the way 
in whldi the results of his investigations are presented. 
It is highly desirable that sections of the report should 
be extended by further experimental research. 

Mxiioia 122 of the Canadian Geological Survey has 
recently reached us, and it contains a comprehensive 
BCGOMUt of the Sheep River gM* and oU-field .of 
Alborta, situated about 50 miles south of Calgary. 
Prior to 1915 a great deal of development work had 
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already been carried out by aeveral companiea, but 
Owing to a variety of drcumetancee, iargeiy influenced 
by the war, operation! practically ceased in that year, 
though production has dnce been maintained inter> 
mittently by a few companies. The geology of the 
area is essentially Cretaceous, and the structures are 
typical of the eastern foothill ranges of the Rocky 
Mountains, consisting of sharp folds broken by power- 
ful faulting consequent on long-continued earth stress. 
The main tectonic feature is that of the Turner Valley 
anticline, from which the hulk of the oil and gas has 
been obtained; this involves the Kootenay-Dakota, 
Benton, and Belly River series (in ascending order); 
petroliferous horizons are principally confined to the 
older rocks, four distinct oil-sands being recognised. 
Water-bearing beds were not penetrated by any of 
the wells put down, although two of these reached 
a depth of 3000 ft. The yield of gas is as much as 
5,000,000 cub. ft. per day in some cases, while 
the best oil well (South Alberta Oil Co., No. i) pro- 
duces 30 barrels per day. The gas has an average 
composition of 70 per cent, of methane, the rest 
being ethane and nitrogen; the cdl has a specific 
gravity of 0736 (example from the second oil-sand), 
and is described as a high-grade <gl; the yield of 
petrol, however, varies considerably. As a technical 
publication this memoir maintains the high standard 
of excellence characteristic of Canadian official 
literature. 

Mbtsorolocical results for iqao at the Falmouth 
Observatory, a station which is financially assisted by 
the Meteorological Office, show that bright sun- 
shine was registered for 1508 hours, or 245 hours 
fewer than the avoiage for the past forty years. A 
deficiency of sunshine occurred in each month except 
December. Bright sunshine was registered on 308 days, 
a figure which is four days above the mean. The mean 
temperature for the year was 514® F., or 07® above 
the average. The absolute maximum for the year was 
70 I® F. in August, which is the lowest annual maxi- 
mum since observations were started fifty years 
ago. Rainfall was 208 in. above the average for 
the last fifty rears. The relative distribution of 
the wind was in good agreement wdth the normal. 
A fifty years' average, 1871-1920, is given for atmo- 
spheric pressure, air temperature, rainfall, humidity, 
and direction of wind for each month and for the 
year; these add much to the valuabie work which is 
being done at the station. 

In the July issue of the Philosophical Magawine Mr. 
E. C. Kemble, of Harvard University, reviews the 
evidence now available for testing the various sugges- 
tions which have been made as to the constitution of 
the helium atom. Bcdir’s hypothesis that it contains 
two electrons revolving in a common circular orbit is 
not b keeping with the known value of the ionisation 
potential. The models of Landd and of Franck and 
Reiche involve an outer and an inner electron each 
with its own orbit. Such an outer electron would, on 
the theories of Langmuir and of Sir Joseph Thomson, 
determine the chemical behaviour of the atom, and it 
would be difficult to reconcile the chemical properties of 
helium with those of the alkali metals. These models 
a]soj|ve wrong values for the ionisation potential, and 
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do not harmonise with the spectroscopic <d>servations 
of Fricke and Lyman. In all the models the average 
angular momentum of an electron is taken to be an 
integral multiple of the unit, and, according to Bohr's 
prbciple, an electron on changbg its orbit emiU one 
or more units of radiation. Mr. Kemble shows that 
the principle cannot be applied in all cases without 
leadbg to bconsistencies, and comes to the conclusion 
that it must be abandoned. 

In Science for May 20 Dr. S. J. Barnett, of the 
Terrestrial Magnetism Department of the Carnegie 
Institution, Washington, reviews recent progress in 
the theory of magneiism and its simplest applications. 
He shows how the Wcber-I.angcvln theory, according 
to which the magnetic element contains a permanent 
whirl of electricity with a definite magnetic moment, 
is incapable of expbining the known facts of dia-, 
para-, and ferro-magnetlsm, and that the magnetic 
element, or magneton, must be taken as having an 
angular vi^tocity of its own about some axis which 
may or may not be an axis of figure. In these cir- 
cumstances the magneton will behave as a gyrostat, 
and a rotation impressed on the body of which the 
magneton forms part will tend to make the magneton 
set its axis more in the direction of that of rotation of 
the body, and thus impart to it a magnetisation along 
the axis of rotation. The gyrostatic magneton in the 
hands of Ganz and of Honda and Okuba has yielded 
results which follow very closely the experimental 
facts, the theory of Ganz covering a wide range of 
cases, and in particular reproducing accurately the 
behavbur of dense paramagnetic bodies at low tem- 
peratures. 

Sir William Aonev's career as a scientific photo- 
grapher forms the subject of a memorial lecture de- 
livered by Mr. Chapman Jones before the Roval 
Photograi^ic Society, and published in the Photo- 
graphic Journal for July. From his youth Sir William 
Abney had more than a liking for scientific subjects, 
but photography was his first choice. At that time the 
spectroscope was beginning to take its proper place 
as an instrument of investigation, and be was one of 
the first to enter this new field and to apply the spec- 
troscope to the elucidation of (diotographic problems. 
He to^ advantage of the fact that the exposure effect 
In a chromated gelatine film, if merely started by 
light, will continue to grow, and showed how the 
bugbear of the carbon printers could be turned to 
useful account. In 1871, if not earlier, Abney de- 
voted his attention to the preparation of photographic 
emulsions and sensitive films, and later on obtained 
results from which the modern P.O.P. ori^nated. 
During about twenty-four years he Investigated the 
nature of the devek^ble image and the course of 
development. By 1880 he had worked out various 
method for printing by development. He made a 
series of eiqieriments on developing agents, and intro- 
duced the use of hydroquinone and the ferrous-dtro- 
oxalate developer, which need no restralner. One of 
Abney’s most important discoveries he called “the 
failure of a photo^{ditc law.” He proved tiut the 
time of exposure did not vary exactly inversely to the 
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Intensity of light It was not until 1893 after the 
subject had been considered for twenty two years, that 
he gave details of his investigation of it He made 
many successful experiments on photography in natural 
■colours, but his greatest self contained achievement 
was his photography of the infra-red The normal 
spectrum as photographed on his plates was more than 
five times the length of the visible spectrum for they 
were sensitive to the ultra violet right away through 
the visible spectrum to a wive length of 2200/tji 
Abney was accustomed to quantitative work from the 
first and perhaps the most important service he ren 
dered was the introduction of methods of measurement 
mto scientific photography 

Tub Comptes rendus of the Pins Academy of 
Sciences for June 20 contains n note by M Bailie 
Barrclle on the production of coke from Sarre coil 
By the usual method of coking this coal is well known I 
to give 1 poor colce but M Biille Barrclle shows that 
by a specnl mode of heiting Sarre coal cm be made 
to Meld a coke companblc with the finest cokes from 
Ruhr coal The experiments were made on 1 semi 
industrnl scale (chirge of 500 kg ) and preliminiry 
wm'k on the extension to 1 full commercial scale his 
been commenced The coal is first miintained at a 
temperature of 320“ C for some time , then the tern 


perature is slowly raised uniformly to a final tem- 
periture of 750® C or about 200° C below the usual 
coking temperature Figures for the resistance to 
crushing ind shaking are given It is also claimed 
that the by products obtained are superior to those 
given by the ordiniry coke oven ind in investig ition 
into their nature is in progress The yield of am 
monia was unexpectedly high about double that ob- 
tained when the il is coked in the ordiniry way, 

. owing to the lower temperature a reduced quiniity of 
I iminonii was anticipated It is probible that the 
I actual quantity of immonia produced was less and 
that the mcreased yield was due to the lessened 
amount decomposed into nitrogen ind hydrogen If 
the process is successful on the large stale iht Lor- 
raine iron mdustry will be freed from thr necessity 
of using Ruhr coke 

Imk National Physical laboratory his issued a 
pamphlet dealing with Tests on Volumetric Glass 
w ire Used in Dairy Chemistry single copies of 
. which may be obtained free of charge on application 
I to the Diiector Metrology (Glass lesting) Depart 
ment National Physical I iboratory Teddington 
The pamphlet contains specifications as to size and 
construction of butyrometers test bottles and pipettes 
which can be icccpted for lest by the Laboiit m 


Our Astronomtcftl Column 


AuRORiC AT A Hmghi oi' joo KM Ihc c irefuI 
auroral observations made in Noiwiy and Swtden 
have established the remarkahlc fact that some of the 
streamers extend to the height of 500 km above the 
earth’s surface This presumably implies that there 
IS a certam amount of atmosphere at that height . 
which 18 a conclusion of cosmical import ince 
Ceofystske Pubhkationcr vol 11 No tontams an 
investigation by Dr Carl Stunner of the height of 
streamers durmg the brilliant aurora of March 22-23 
1920 Ihere were seven photographic stations at 
work in Norway on this occasion and telephonic com 
munication enabled simultaneous exposures to be 
made, the cameras being directed to the same stars 
The mvestigation is based on simultaneous photo 
graphs taken at ChnsUania and Kongsberg which 
are 6e 7 km apart The streamers photographed had 
well-defined edges and crossed the constellation 
Cassiopeia, the brighter stars being visible on the 
plates The heights of seven iwinls m the streamers 
ore determined as 597 sso ^ 5^ ^>8 485 and 
(19 km respectively Two pairs of plates are repro 
duim, on whidi the streamers and the stars are 
clearly visible The author notes that it is only the 
extremities of the long rays that attain these ^eat 
heights The bases may be as low as 85 to 90 km j 
Tmt Minor Planet Pros— This planet will make 
one of its near approaches to the earth early in 1931, 
when there will doubtless be another solar parallax 1 
campaign A parallax still more accurate however 
than that obtained by direct measures will probably 
be determined by the very large perturbations pro- 
duced by the earth on the planet’s motion For this | 
purpose it IS desirable to obtam accurate observations 
at every opposition The planet will next be in 1 
opposition in mid September in N decl 14®, magni- ' 
hide about loi Mr F E Seagravs has computed 1 
an ei^emeris for Greenwich midni^t, a jxirtion of > 
whum IS given be'ow Corrections due to G Stracke 1 
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JvjpiTKRs Four Great SatkllItls — The Annals of 
Leyden Observatory (vol xii parts 1 and 2) consist 
of researches on these sdtellites by Prof W de Sitter 
and Dr A J Letkic respectively These paits were 
published in ipig and 191J they are therefore quite 
independent or Prof Sampson s theory which only 
appeared in print in 1971 One point of Prof de 
Sitter s method is the use of a new intermediary 
orbit instead of using the Keplerian ellipse he sub- 
stitutes for the eccentricity the greit periodic in- 
equalities This IS analogous to the use by Dm Hill 
and Brown of the variation oval as intermediarv orbit 
in the lunar theory instead of th Keplenan dlipee 
Prof de Sitter finds for the masses of the satel- 
lites m terms of that of Jupiter 1796 2541, 8aoi, and 
4523 (units of the 8th decimal) In terms of the 
moon’s mass these are 0985 0659 2128, and 

1 173 Using the diameters m the satellites found 
by the interferometer (mean of Hamy’s and Michel- 
MXi’s results) viz 100* 0905*, 1325*, and 131" at 
distance 5 units the densities become 0853 0788 
0811, and 0462 m terms of that of the moon 
Prof de Sitter’s final values of the mean dailv 
motions of I II and III referred to First Pomt of 
Anes are 20348899286®, 10137476180®, and 

5031764630® These have been adjusted to fit the 
relation ti -3n,+an,i*o 
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Quality of Pcotein ia Nutritioa.* 

By Dr. R. H. A. 1 


every c 

mtial for the nutinteAenee of hfe and health. 


(1) Protdns, conplex nitrogeneiu eubatances found 
in meat, milk, cgge, cereals, and plant Ussuee. 

(3) Carhohydrates, such as starch in cereals, sugars 
in fraits, mine, etc. 

(3) Fats, such as butter, lard, suet, and vegetable 

(4) SalU, or the mineral constituents in meat, milk, 
cer^s, vegetables, ete. 

(5) Vitamin A, contained in butter, cod-liver oil, 
eggs, green vegetables, etc. 

Vitamin 6, contained in yee^, germ of cereals, 
meat, «gg$, etc. 

(7) Vitimiin C, contained in some fruits and some 
vegetables. 

P) Water. 

If we examine these food elements in fuller detail 
we find that In whatever form the carbohydrate is 
taken in the food it is converted during digestion 


to supply the body with heat and energy. 

Fat of almost every source consists mainly of three 
triglycerides, palmitin, olein, and stearin. The con- 
sistency of fats depends simply on the relative pro- 
portiofu of these substances. Certain fata are the 
vehicles of the A vitamin, but, leaving the vitamin 
out of consideration, fats are of equal value In nutri- 


from the carbmydrate in the food. Soom very recent 
feeding experiments by Osborne and Mendel indicate 
t^t fat, as such, can be omitted from the diet if the 
vitamin A is supplied in a specially pr^mred form. 
The spedal value of fat in nutrition thus depends on 
the A vitambi associated with it, and not on its 
dhemical constitudon. 

The mineral salts, in an ordinary mixed diet do 
not need to be supplemented, but generally some 
sodium chloride is added. Animals on cereal diets 
must be supplied with this common salt. 

Whatever Is the source of the three vitamins, so 
far as we know the A \ntamin is the same whether 
it be In butter or cod-liver oil, B vitamin is the same 
, and C vitamin the same 


, - e elements of the diet is 

reduced to a rimple common basis during ^gesdon, 
we cannot speak of quality of carbohydrate, fat, or 


The protein constituent differs from all the others 
by its endless variety. This is obvious to the naked 
eye. For instance, the protein in white of etf is 
in soludon, and sets to a hard mass on btwng. 
Meat protein ia already In a solid form. MUk con- 
tidna two kinds of protein, the casein which is used 
to make cheese and an albumin like egg-albumin In 
the whey. The presence of protein m cereals Is 
•Otfcely recognised, as it la obscured by the large 
aOMunt of starch, yet about one-tenth of flour k pro- 
tein; In fact, two very special protdns are present, 
tke one in alcidtol, the other insoluble 

but sohiUe In dilute alkali. 

> r«eiB • dHowM S*H*«raS M iW R^jml ImtMat m MSty, AwOa 
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I Our usual riassificadoo of proteins akeady indlcatea 
I tbsir differences, but the variety is resdly far greatar. 
We need only refer to th«3r diemieal analysis. 


Fischer, Koesel, and their pupils have shown that 
proteins on hyd^ysis break down Into some eightMtk 
or tfoenty ammo-adds. These numerous wdts can be 
arransM for convenience into eight groiqis : 

(i) Simpit Mono-imtino-Acids : GlyciM, 
valine, leuckte, and tsoleucine 


tune, leucme, ana tioieucme 

(а) ilono-amino-Dibasic Acids: Aspartic add and 
glutamic acid. 

(3) Hydr— 
glutamic s . 

(4) Heterocyclic Acids: Proline and hydroxy- 
prollne. 

(5) Mono^mind-Acids with Aromatic Hucleusr 
Phenylalanine and tyrosine. 

(б) Mono^amitio-Acid with Indole Nucleus: Trypto- 
phan. 

(y) Hexone Bases or Dlamino^Acids : Lysine, 
armnine, and hlsddine. 

(81 T1do.omiHO.Acid; Cysdne. 

Tne chemical analysis of the proteins shows that 
the various proteins yield different amounts of the 
amino-arids. Some of the data are shown in 
Table I. The peculiarities of each protein are 
indicated by the figures In heavy type. 

Tablx I. 


iiMHiillli 


Glyane . 


Valioe . . . 

Pheoylalanine... 
Tyrosine 

Senne 

Cysnne ... 

Proline 

llydroxypTotine 
Aspartic acid . ^ 
GJatonric acid .. iS’sl 

Lysine .. 
liisti^oe... 

Ammonia 




21 o 0 U-S 
371 l-J *'5 30 a’oj 
O’B 7*3 o-o 
117, 9-4 »■* 61 
3 2I 3-3 3'4 IH 
*3 45 09 0 

0*5 ‘ o'4 o'a 

S-sj 671 4'0«0 41*^| 

64 


15-610*1 rSISTf 

*‘'i " 

.4 i. 3 ;o 


Total ...,67-5j66-5syo6s-483>OjS97a|i 


PS-4US7 


^■9^3-1 


In general, the albumin group Of proteins contains 
all the amiilMicids, except glycine. In various pro- 
portions. The globulin group is similar, but contmns 
glydna, 'and has, in addition, a highw amount of 
glutandc add, especially thoM |dobutins of vege- 
table origiq. The phospho-protelns resqmble tne 
albumins, with no striking preponderance of any 
single amino-add. The gUaBn group of cereal pro- 
teins Is {peculiar In its hi^ content of ghitamic acid 
and prohne. The members of the scIeroproMln group 
(horn, hair, and geiatial are heterogeneous, endMn 
we mey note that sUk-fibnln la composed mainly of 
three mono-eminchedds. and is the very antithaim ol 
sturin (the protein of fish spam^, whl& is made up 
of the diree hexone bsSM with no, or vsty StfM, 
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Gelatin lacks cystine, tyrosine, 

and tryptophan. Hair is richest in cystine. These 
are ainiply some of the most obvious differences. 
Protons thus differ markedly in quality. 

Our analytical data are far from complete, in 
case do the totals of the amino-acids add up to 1 
The incompleteness is chiefly due to the great diffi- 
culty of separating and estimating the individual 
amino-acids. There may be still some unknown 
amincMcids in small quantities ; e g, hydroxyglutamic 
acid has been discovered recently by Dakin by a new 
extraction method. This method may let lead to 
new results; once again it has proved that every 
new process in connection with the chemistry of the 
proteins has given a valuable result. 

Rather too great stress has been laid upon the 
analytical figures. The methods scarceh gi\e exact, 
ness as far as the decimal fl^ne, and it would have 
been better if the data had bem returned to the 
nestfest whole number Many workers still give their 
data to two places of decimals, so th.it an entirely 
wrong itnp^ssion is given of the accuracy of the 
metluxl. Fischer pointed out that his method was 
not quantitative, but others have neglected this 
implant statement 

The figures for the hexone bases are more accurate, 
but it Is still not sufficient to expiess results to two 
decimal places Kossel considers that the hexone 
bases form a special nucleus on account of their 
presence in all proteins We might value a protein 
Dv its content of hexone bases, but it is not su^lent, 
because their total only tells us about a third or less 
of the whole molecule. 

Tryptophan, discovered bv Hopkins and Cole, is 
perhaps the most important unit in the protein mole- 
cule. It is not estimated except by direct isoHtlon— 
a method which is laborious and r^uires considerable 
skill. Its amount is not known except in casein and 
a few other proteins. Bv its distinctive lolour re. 
action with glvoxvlic .snd sulphuric acids it can 
readily be proi^ to be a constituent of most proteins 

The amount of cystine in proteins is known only in 
a cases, but its amount can be gauged by the 
sulphur content of the protein It Is the one unit 
known which contains sulphur, but there are indica- 
tions that there is another sulphur-containing unit. 

The differences in proteins are not confined to such 
quandtatlve data ; they are stiH more involved Fischer's 
synthetical work with the amino-acids has proved that 
the amino-acids are combined together in a poly- 
peptide' form, te the amino-group of one amino-acid 
It combined with the carboxyl group of another, the 
amino-group of this acid being united with the carb- 
oxyl group of still another. We therefore consider 
a protein molecule to beta chain of amino-acids, thus : 


H,N*CH.-C(>-NH-CH(CH.).CO— 

NH*CH(C,H,)'CO-NH'CH(C,H.)'Ca- 


This method of combination allows theoretically of 
endless variation. If We take three amino.4icids we 
can arrange them in six different wavs; Glvcyl- 
alanyltyrosine, glycyltyrosylalanine, alanylglycvltyro- 
slne, alanyltyroaylglydne, tyrosyl^vcylafanine, and 
tyrMylahmylgltcIne With eighteen or twenty amino- 
acids the number of arrangements is aimost infinite. 

Differences in arrangement may be the cause of 
differences in proteins. Tsvo proteins may perhaps 
have exactly stmihu* amounts of amlno-aclds and vet 
be different; e difference could he expressed by the 
interchange of one amine-acid We mav imagine the 
proMNe ot the Mood or milk of different speclds to 
differ ffius : one may have die armgement a, h, e, 
d, a, /, the other d, a. h, f, a, c. 

Another hnoortant dtlmrace irtay exist in the so- 
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called tautomerism of the aminooicids and poly- 
peptides. With the same arrangement of the amino- 
acids we may have several formuke representing the 
polypeptide structure Certain of the properties bf 
the polypeptidci can be explained on this basis. 

Fischer and Kossel have revolutionised our concep- 
Uon of protein nutrition. We no longer think, like 
Liebig and others, that the protein of tM food becomes 
directly the protein of the body, for It has been demon- 
strated by the physiologists that the protein of the 
food undergoes hydrolysis during digestion to amino- 
acids, that the ammo-acids circulate in the blood, and 
that the tissues receive amino-acids from which they 
build up their protein Proteins must be regarded as 
a mixture of amino-acids. 

We can look upon a protein as we look upon the 
contents of a box of assorted biscuits, arranged in 
rows and layers of various kinds Each biscuit should 
be connected to its neighbour so that we have a con- 
tinuous chain The general appearance of the con- 
tents of two boxes is diffi n nt ; in one case we may 
find sugary biscuits on the top, in another plain 
ones In the process of digestion the protein is acted 
upon bv acid in the stomach with the formation of 
mctaprotein. No great chtmical change occurs, but 
we can Imagine that the change consists in a tauto- 
meric re-arrangemcnt in preparation for the action 
of pepsin Pepsin h}drolyses the protein at certain 
junctions, forming proteoses and peptones. 1 heir 
form.ition can be compared with the separation of 
the layers of the biscuits Panireatic and the further 
digestion which follow in the intestine separate the 
individual amino-acids or bisc ilts entirely The 
separate parts circulate to the tissues, the tissues 
select the ones they require, .ind form another ar- 
ranj^ment of the units or slmplv replace tliose which 
have been used in their metabolism Digestion and 
metabolism are a sort of re-shuffling of the units. In 
the absence of any particular unit the tissue can no 
longer rebuild its substance, and consequently suffers. 
The old ex.imple of the inadequacy of gelatin is now 
explained; the tissues require tryptophan, tyrosine, 
and evstine, and gelatin cannot provide them 
In nutrition there are essentially two problems to 
study ’ the formation of new tissue, as in the growth 
of young animals, and the maintenance of tissue, 
which undergoes so.called wear-and-tear, in adult 
animals In the latter case we have ultimately to 
ascertain if every unit of the molecule breaks dosvn 
or certain selected units only If these are in the 
middle of a chain it would follow that the whole 
molecule would undergo metabolism, and not units at 
the ends alone. The problem resolves itself Into 
ascertaining the funrtion of each amlno-acld 
Since the practiral difficulties of feeding animals 
with a mixture of pure amino.acids are far too great, 
advantage mav be taken of feeding incomplete pro- 
teins and adding to them the missing unit or units 
Wilrork and Hopkins made the first experiment of 
this kind in Tgofi. Thev selerfed sein as protein and 
fed it to mire, in one set alone and in another set 
with the addition of a per cent, of its amount ol 
tryptophan. Young mire on zein alone immediately 
began to lose weight and generally died hi sixteen 
davs; decline In weight also occurred in the other 
set, but with the added tryptopiian death did not 
occur until the thirtieth day. Adult mire lived twenty, 
seven davs without tryptophan, and fortv-nine days 
svith tryptophan. Tryptophan had thuv an apprect- 
able effect on the survival period of the animals. ZMn 
la Incomplete In respect of odier units, and death Prts 
probably on this account. 

• The experiment was repeated In iqi6 by Arktoyd 
ana Hopkins under Affisrrat, but better, condlttau.' 
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tba c«M of the proteiii, pbaaeolin, of the navy bean. 
There was slow growth with this proteio alone, but 
normal growth if the protein were supplemented with 
3 ptf cent, of its amount of cystine. 

Casein is deficient in cystine. Less casein is 
required in a diet for producing normal growth; if 
extra cystine be includra 15 per cent, of casrin was 
reg^M by itself, but only 9 per cent, if cystine were 

The amIno.4icids containing aromatic nuclei are 
probably essential units of the protein, but it is difficult 
to carry out a decisive experiment, since all proteins 
contain phenylalanine, though they may lack tyrosine. 
There is plenty of evidence that phenylalanine can be 
transformed In the body by oxidation; both tyrosine 
and phenylalanine yield homogentisic add in cases of 
alkaptonuria. Totani has shown that the almost com- 
plete removal of tyrosine from the mixture of units 
yielded by casein made no difference to the growth of 
rats. There was evidently enough phenylalanine for 
alt purposes 

The two hexone bases, arginine and histidine, as 
shown by Ackroyd and Hoptdns, are interrelated in 
nutrition. Absence of both causes loss of weight; 
absence of either alone lessens the rate of growth. 
These two workers further showed that these amino- 
acids are connected with the production of the purine 
ring in the animal body, ».«. with the production of 
uric acid. 

The function of the whole group of mono-amlno- 
acids has yet to be determined. Are they all neces- 
sary? Of glycine we can say that it is not essential, 
for it is the only amino-add which the animal can 
synthesise. 

These results remind us of the well-known experi- 
ments on the need by plants of all the inorganic 
elements Sir Daniel Hall in his “Fertilisers and 
Manures ” gave a striking picture of barley-grains 
grown on a full food and on foods lacking one ccti- 

— a--"— . — -6 — o stituent We may thus correlate the amino-acid con- 

periods, failed to grow. 

We may here notice that 
though the growth of the 
animal may be suppressed and 
it reaches maturity in age, the 
capacity to grow is not lost. 

Osborne and Mendel illus- 
trated this bv a photograph of 
a rat which had tailed to grow 
for a73 days, but resumed 
growth on being given a suit- 
able diet. 

The small amount of lysine 
in gliadln led the authors to 
regm this unit as essential 
for growth. In a later ex- 
periment they added lysine 
at intervals ; growth took 
place with the ^mne, but not 
without it. Fig. a shows 
the upward curve of growth 
with hut no growth 

without it, in four sets of rats. 

The effect of lysine on growth was again demon- tent of proteins for the growth of animals with the 

strated by Buckner, Noilau, and Kastle in the case of set of inorganic elements needed for the growth of 

cldckcns living under the natural conditions of a plants. 

pouIti7 farm. The birds were fed upon grain mix- The relative value of various proteins in nutrition 
hires of high and tow lysine content; giWth was has been studied by Osborne and Mendel. In thdr 
more rapid on the mixture of high lysine content experience lactalbumin Is superior to casein, and 

The element sulphur is present in proteins in the casein to edestin. They found that 50 per cent more 

form of evstine, uiounh it is possible that another casein and 90 per cent, more edestin were required 

sulphur-containing unit is present. Little or no to produce the same gain in iveight; in other terms, 

cystine in a protw has also an effect upon the 0«wth a food containing 8 per cent, of lactalbumin was 

in rats. This has been most clearly demonstrated in equal to one with ts per cent, of casein and 15 per 
NO. *3699, VOL. 107] 



The animals were first given a mixture of amino- 
adds from casein (t.e. without tryptophan, which is 
destroyed in hydrolysis by acid) to which tryptophan 
was added; - on the twelfth day the tryptophan was 
omitted, and included once more on the thirty-fifth 
day. There was growth during the first ^od, 
decline in weight during the second period, followed 
^ growth on inclusion once more of the tryptophan. 
This is shown by the continuous lines in Ffo. 1. The 
. upper dotted line shows continuous growth on com- 



plete mixture. The lower dotted line shows loss of 
weight in absence of tryptophan. 

Similar experiments nave been made by Osborne 
and Mendel in America. They used the gliadln of 
wheat as protein. This protein is a complete one, 
but it contains veiy little of cerUin amino-acids, 
especially lysine. Adult rats were maintained for 
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cent of edeabn Fig 3 shows that the same amount 
of growth resulted in the same time with these quanti 
ties of proteins 

Suitable mixtures of proteins have also been tested 
and attempts are being made to find out the most 
convenient addenda for making the proteins of cereals 
more adequate for the growth of animals 1 e adding 
what we may call good ’’ protein to bad ’ protein 
to rnnke the latter efflaent as food Leaf nnd seed 
proteins arc good ss a mixture Fig 4 shons thit if 
zein i be supplemented with lactalbumin } normal 
growth results 
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Econom i illv it may be better to use an expensive 
protein as food for animals and produce rapid growth 
than to feed for longer penods on poor proteins and 
get slower growth A simple calculation brings out the 
problem to be solved Wo may wish to build up the 
casein of milk with 16 per cent of glutamic acid and 
we arc provided with wheat gliadin with more than 
40 per cent of this unit There is waste of glutamic 
acid Gliadin further contains o 2 per cent of lysine 
whilst lasein lontains 6 per cent To pro luce this 
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amount wi require thirty tunes as much gliadin, and 
consequently, the waste of glutamic acid is further 
increased 

Cannibalism is the most eronomical method of pro 
tein nutrition, as the amino-acids of the food are in 
the exact proportion required by the tissues The 
nearest parallel to this is the nursing of the young 
animal by its mother, the child actually gets the 
proteins of the mammary glands « 

Recent work shows that quality of protein is most 
probably the primary cause of the disease pellagra, 
althougjn there are some indications that general in 
NO 2699, VOL 107] 


sufficiency of protein together with improper salt 
supply are contributory factors 
Pellagra is n peculiar disease characterised by severe 
disturbance of the whole digestive tract, by skm 
lesions usuilly biliierally symmetiical, and often 
mistaken at first for sunbuin or chapping of the 
hands face neck md othir exposed areas Ihe 
nervous sysUm is also alTectcd there is no definite 
record of pelhgrn in Europe before maue was iniro- 
dured intf Sp n by Columbus From Spain the 
disease spread to France, Lombardy, and eastwards 
whtrever mnize was extcnsuily used for food in the 
poorer sgri ultural districts ihe relation of maize 
I > the disc ise pu/rl d the ni >dic il profc ssion for 
neatly two hundied ycirs for the disease also 
occurred white iin zc w is not used while in some 
dish Ids in i/c w is used but there w is no pellagra 
Riusscl in 1866 showed thit it could be cured by 
f,ood foed and Loicntz (1J14) and Will ts (1915) sue- 
cissfulU tinted idvanicd tasrs with a genet ous diet 
Goldbergtr ilso cured and ptevenled the seasonal 
ippe ranee e f pellagra in lunatic asylums and 
orphan 1,, s b^ increasing the quantitv of meat and 
mill pr Mcuslv the di t had been dcheient in these 
resp-cts Goldbcrj^cr by the offer of i free pardon 
from the Governtr of Mississippi was enabled to 
obtain eleven ce nviets as vilunleers for a feeding ex 
perimcnt to determine if pcllagri rouli be produced 
by an unbtanrtd diet in he dlhy white men Ihe 
nellagra sq lad is the v were called were fed on 
wnito wheal flourc vaiious maire preparations 
pehshed nee suf,ii sweet pot ito s pork fat cab 
bigc and turnip tops Ih food had in energy value 
of 2940 Calines end wis amply sufficient in this 
respect but after the stcond month tn this diet the 
men rompluned of weakness headachi abdominal 
pain and other minoi discomforts After Iiie months 
SIX of them dev loped a rash whieh was pronounced 
bv experts to be idcnhtal with tint seen in pelligra 
ind during th list four weeks ill the piisoners had 
shown m iked loss ef \vci(,ht and were much out of 
health P lli^,ra would probablv have developed in 
the lemuidci but the exper ment had to be aban 
dontd owiiif, to the refusel of the men to continue 
A control was cirried out at the same time their 
diet ro ita n d some me t eggs and buttermilk , 
there w s not a single ease of pellat,ra and no pre 
gressive I ss c f bodv weight 
Thes and other facts I arly point to the diet as 
the conti tiling fi toi in the c luse md prevention of 
the dtseas The determining f ictor seems to be the 
quality of the protein (lood evidenee on this point 
has been furnished by Wilsen of Cairo In 1916 
pellagra f roke out m a camp for Armenian refugees 
at Port Said Wilson showed that the diet at first 
supplied was inadequate both in enerpv supply (2200 
Calories) and in prote n suppU inciccd 92 per cent 
of the protein was of vegetable origin — three quarters 
from wheat and one quarter from maize 
By determining the least dailv amount of a piotein 
required to keep a man from loss of body protem 
Thom IS was able to assign a senes of values to 
teins representing their biological efficiency The 
eomparaUve values according to the quantity requir^ 


to maintain a 
weight were 
Ox meat 
Cows milk 
Fish 
Casein 


a without loss of nitrogen ind b 


4 Rice 88 

D Potato 70 

5 Peas 56 

0 Wheat flour 40 

Maize meat 30 

The biological value of meat is theiefore three 
tunes that of maize Wilson calculated that the diet 
ds given to the refugees was equal 10 22 gm of 
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casein On improvement to a casein equivalent of 
41 eni no more cases of pellagra occurr^ 

Chide and Hume (1920) succeeded in produiing m 
three monkeys svmptoms very tike those of human 
pellagra Ihe diet wis very carefully selected and 
was deficient onlv m respect that it contained no 
animal protein One monlcey refused the food after 
a short tune, be lost weight and showed signs of 
incipient pellagra The second monkey also lost 
weight but the loss was lesuned b> adding trvpto 
ohan though the add tion of other amino-acids lack 
mg in maize had no annreti bic effect This monkey 


liad signs of pellagra and was cured by ^ving a 
nomfial diet The thud monkey had Its loss if 
weight arrested by including tryptophan and hexone 
basM This monkev showed some of the chorac ' 
tenstic symptoms of pellagra such as the symmetrical 
bilateral rash 

It appears thus that pellaira is caused bv a con- 
tinuous shortage m the supply of certain amino-actds 
in the fond A diet containing ammal protein in 
small quantities w ill supply the needful amino arids 
but a large supply of vegciabi protein may not be 
equally efficient 


The Cawthron Institute, Nelson, N Z 


T HF buildmg ind grounds in which the stiff of 
the Cawthron Institute of Scientific Research 
has commenced Us work were form ilh opened ot 
S aturday evening April 2 hy his Extelkncy lord 
lelUcoc Governor Gwer il of the Dominiwi of New 
ZMland The building is i fourteen ro^ed house 
formerly the residence of the late Mr Jj^n Sha^ 
and has been fitted uo with <.heiiiical and biolog^l 
laboratories a library a museum and offices ^e 
grounds provide room for a tonhiderable imount of 
Investigational work but an expirimintal o^hard 
and a «te for an arboretum have been ^ured el^ 
where After being shown over the building I V the 
trustees and staff I ord and I adv Jcllicoe adjourned 
to the School of Music where a verv enthusiastic 
gathering of citizens awaited them 
In opening the proceedings the chauman of the 
Trust the Lord Bishop of Nelson gave a short 
f^sum^ of the events whit* led to the foun^g of 
the institute under the will of the late Mr Thomas 
C iwthron and explamed the nature of the difhculties 
•which had been met in attempting to carry into effwt 
the oroviHonii of the will He also stated that the 
trustees had been fortunate in secunng the unique 
entomological libra^ of Dr David Sharp the editor 
of the Zoological Htcori 
lord JellKoe m declaring the institute open 
emjAaslsed the unportance of the co-operation of the 
workers m pure sctenct with those engaged m 
industry He had seen sufficient of the Cawthron 
Institute and its staff to convince him that the work 
carried out in the institute would be of very great 
value indeed 

An account of the work of the st iff was then given 
by the director Prof T H Easterfield who suted 


that the staff had been woikini, steadily for about 
eight months In the chemical laboratory Mr Rigg 
the soil chemist had obtamed sufficient data for the 
preparition of a prcliimnarv soil map of the Warniea 
district and this was alreadv being eagerlv exa limed 
by the f irmers and fruit growers of the distnct \ 
careful comparison of the cheniLal constituents of 
New Zealand mineral oils from various sources had 
been made bv Mr McCtelland Dr R J Tiltyard 
the chief biologist had paid much attention to the 
question of the control of plant diseases both by inocula 
tion and by the use of natural enemies of msect pests 
He had been successful in establishing Apheltnus tnalt 
one of the enemies of the woolly aphis Several entomo 
logical papers by Dr Tilled ind Mr Alfred Phil 
pott the assistant entomologist w^ere already in the 
press The relation of hawthorn hedges t > the spread 
of fire blight and other p’ant diseases had also been 
the subject of close inquiry Dr Kathleen Curtis 
mycologist to the institute was workmg out the life 
history of several fungoid diseases under New Zea 
land conditions and the work was bemg followed 
with great interest by the fruit and tomato-growers 
The rapidity with which the buildmg had been con 
verted into a convenient research institute was verv 
largely due to the energy and effectiveness of the 
curator Mr W C Davies whose arrangement ot 
the museum was admirable 
The director announced that durmg the week fol 
lowing the official opening the institute would be 
thrown open for four afternoons and one evening 
and that the staff would explain the various activi 
ties to the public More than a thousand visitors 
took adyantage of the opportunity to visit the 
institute 


Institute of Historical Research m London 


T he opening of the new Institute of Historical 
Research of the University of London m Malet 
Streets close to the British Mu!>eum on July 8 is a 
nouble event on which warm congratulations may be 
tendered to the University and to Prof Pollard 
Lmdon University has always led the van m the 
recognition of research and the new mstitute is to 
be (fcvoted to the extension of knowledge The m 
auguration of the building has been happily made 
the occasion of an Anglo American Conference of 
Professors of History 1 ondon Umversity a pioneer 
m so many directions created m imo the first post 
m England for the history of medicine We nave 
already referred to the systematic courses in the his- 
tory of science that are being developed at University 
Coitege and it was in harmony with thu London 
tradition that a sectional meeting of the congress was 
NO 2699, VOL 107] 


held on Wednesday July 13 to discuss \nglo- 
Amencan Co-operation m the Publication of Docu 
ments and Results of Research on Medieval Science 
and Thought ’ The meeting was well attended, and the 
chair was taken by Mr A G Little Who spoke of 
the immense amount of important medieval material 
by English writers still waiting to be edited He 
emiffiasised tile need of scholars keeping in touch 
with one another s wortc 

Dr Singer spoke of the educational value of the 
history of science and of the advantages accruing both 
ti> professor and student when to specudued research 
in a purely scientific field is added a general training 
as a qualmcation for a degree Mr Charles Johnson, 
of the Public Record Office suggested that the edit, 
mg of a text formed an excellent training /or his- 
torical rese a r ch and suggested that such work, carried 
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oift for incorporation in the publication of a more 
experienced licbolar should qualify fur a degree 
Prof Tout of Manchester «hile a keen advocate 
of degrees by research and of the organisation of 
such research tvamed the meeting of the dangers of 
aver-oentralisation swamping the student s indi 
viduality and power of mitiative Dr G G Coulton 
though agreeing that this would be a calamity pointed 
out that in Cambridge the thesis was a successful 
part of the cumculum and expressed the opinion that 
w ith due care the orgsmsition of research was wholly 
advantageous 

Mrs ainger briefls described the method of her 
Catslc^e m the Early Scientific Manuscripts in the 
British Isles and the assistance it gave t j researchers 
in Ae history of scienct especially to those living far 
from great libraries She mentioned that 1 group of 
American professors was nnxious to utilise the mathe 
matical section for a complete calahgui rauonni of 
the mathematical teats but that thev had so far 
failed to raise from tlieir universitiis the sum ncces 
sary for transcriptions from the manuscripts She 
su^ested that 11 other American universities cared 
to join in this work it would facilitate the raising of 
funds After further discussion a resolution was pro- 
posed bv Mrs Singer seconded b\ Prof Tout and 
unanimously carri^ expres mg the hope that the 
Institute of Histoiical Research would establish a 
bureau of texts needing to be ed led and of students 
anxious to undertake such worl 


Univeraity and Educational Intelligence 

AaaRDEEN — The summer graduation ceremony of the 
University was held on July 14 in the Mitchell Hall of 
Manschal College Degrees to the number of 4 
honorary and i4e ordinary were conferred by his 
Grace the Duke of Richmond and Gordon Chancellor 
of the University Sir George Carmichael Chief 
Secretarv to the Government of Bombay and 
Prof W M Bavliss recened the Doctorate of 
Laws 

Edinbcrgh — At the graduation ceremonial on 
July 14 the following degrees were conferred — 
Honorary Doctor of La«t Mi John Alison Head 
master of George Watson s College his Grace the 
Duke of Athoir the Lady Frances Balfour Mr 
Ernest Barker Prmcipal of Kmg s College London 
Su- John Cowan Edinburgh Sir A \A Curiae Pnn 
dpai and Vice>Chancellor of McGill University the 
Right Hon Sir G E Foster Minister of Trade and 
Commerce Canada Dr J S Haldane the Ri^t 
Hon Sir R S Home Chancellor of the Ex^equer 
the Right Hon T B Monson Lord Advocate , Sir 
Nil Ratan Sircar lately Vice Chancellor of the Uni 
versity of Calcutta and the Right Hon Sir Robert 
Stout Chancellor of the Univcrsitv of New Zealand 
Doctor of Settnee h A E Crew— thesis Contnbu 
tuMis to the Study of Sex^tei mination ui the 
Anura E S Edie— thesu Biochemical Re- 

searches R J S M Dowall thesis A Study of 
the Pulmonary Cumulation A E Parko- thesis 
Specific Heat of Constant Pressure of Hydrogen 
Nitrogen etc B B Sark-w (Calcutta]^thesis 
Relation between Thyroul and Bone marrow J 
Waterston- thesis Contnbutions to Medical and 
Economic Entomology and D Clouston— thesis 
The Improvement of Cotton Crop m Central Pro- 
vinces and Beror and Documents relating thereto * 
(in dbientia) Doctor of Philocibhy m the Faculty 
of Science Dr H Bnggs (Birmingham)— thesis 
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Mine Kescut Apparatus and Certam Problems bear- 
ing thereon Mabel Carmichael (St Andrews)— 
thesis Electro-synthesis in the Series of Dibswc 
Acids A R Norm md- thesis The Boiling Pomts 
of Scdutions in Methyl Alcohol under Reduced Pres 
sure 1 1 M Stevtn— thesis Ihe Biology of the 
Chtrmes of Spruce and I arch ind their Relation to 
Forestry ind Morgirel P White thesis Charac 
teristic Prequencics 11 Elen ents of Low Atomic 
Weight 0 SerieO 

Gisscow — At a lecent meeting of the I niversity 
Court It was announced that the Bellihouston 
Trustees of Glasgow had made a grant of 500I to 
the University for the purchase of ipparatus required 
for the department of physiolo^ 

An ordinance for the. est iblisKmenl of the ordinary 
as well as the honours degree of B Sc in pure 
science under new regulations has been approved by 
his Maicsty in Council and will come into operation 
at the beginning of next session 

Mr A Stevens interim lecturer in geography during 
the absence of Dr Falconer has been appointed lec- 
turer in place of the latter who has now resigned 
office 

Prof P O Bower president of the Royal Society 
of Edinburgh has been ippoinled by the Court a 
Governor of the West of Scotland Agricultural Col 
lege 

Ihe build ij, opcratiois f r the erection of the new 
Institute of / x> ogy adjoinmg the Natur il Philosophv 
Institute have been begun The estimated cost of the 
structure is 1 10 oool 

The School of Pharniiy established by the Roval 
Technical i ollege has be n recognised under the 
affiliation scheme for the purposes of Ihe ordinance for 
the degree of B Sc in pharm icy 

Manciipstpr The foil wing appointments have 
been made — Senior lecturer in physics Dr E C S 
Dickson senior lecturer in engineer ng Mr C M 
Mason lecturer m engineering Mr Eric Jones 
Iccturei in systematic surgery and assistant to profes 
sor of syst malic surgery Mr W H Hey lecturer 
in tlinical surgery and assist nt to professor of clmical 
surgery Mr ( harles Rol erts lecturer in patho ogr 
Dr Arnold Rensh iw lecturer in bacttriol igv M^r 
J H Diblc lecturer in morbid anatomy and histo 
logy Mr B J Ryric and lecturer in psychology* 
Mr R H Thouless 


It is announced that Mr R A Bariram h is given 
the sum of 10 500! to Sunderland Technical College 
Of this sum 4SocI goes to the building fund for tne 
erection of a drawing office for naval architecture 
at the college and 400! for its equipment the 
remamder 5600I will be used to establish an 
endowment fund for four scholarships in n lyal archi- 
tecture 

It has been pointed out to us with reference to the 
statistics given on p 554 of our issue of June 30 in 
the article on University Statistics of the United 
Kmgdom 1910-20 that the University of Bristol 
draws a considerable number of students from coun 
tries outside the British Empire The number of 
such students shown in the official returns is fourteen 
including three from foreign countries but to these 
may be added the corresponduig figures thirty and 
tVvelve relating to the Merchant Venturers Technical 
College as these arc all members of the Faculty of 
Engineering of the Umversitv 
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C«lcnd«r of Scientific Pioneers. 

My »• 1175. FnmMot liSMw5n 5M —The firat 
of the mathemaHciant of the Renaiseance to atudy 
optics Maurobco was tXMm at Messina and became 
Abbot of Sta Mana del Porto m Sicily His cditef 
work was qne on conic sections 
My t1, IMS Henry Oarril Uwk *ed —Known 
for his glacial studies in the United St'ites and Great 
Bntaui Lewis held the chair of geology m Haverr 
ford College USA 

Jaly », 1M1 Henri 5e Laoaie.DutMers dted —The 
founder and editor of the Archives de Zoologte 

I acaze Duthiers was the originator of the Marine 
7 oo ogical I aboratories it Roscoff ind Banyuls sur 
Mer ind was known for his important studies of 
marine invertebrates 

<My St, IMS Mane Frangels Xavier Bnliat dM — 

One of the greatest of initomists and physiologists 
Bichat was only thirty years of ige when he died 
Trained under Desiult he became phjsician to the 
HAtel Dieu where Napoleon caused i memorial to 
Desault and Bichat to be placed Bichat s most im 
portant works were his Recherthes Physiologiques 
sur la vie et la mort (illoo) and Anatomic 
Gdn^rale (1801) 

My St, list OhnepM Piaszi died— Piazzi was 
the first director of the Pilermo Obscrvitorv where 
on the first dav of the ninetet nth centurv he discovere 1 
the first of the minor planets called by him Ceres in 
illusion to the titular goddess of Sicily In 1814 he 
published an importint co(iloi,ue of 7^6 stirs 
My 93, mi Oeerge Bdimrde died Fdwirds 
made valuible contributions to the ornithology of his 
dav and in 17^0 received the Copley medil for his 
book entitled A Nituril History of Birds 
didy 93, 1115 Sir Wdham RMWiy died Botn it 
Glasgow on October 3 1852 ind educated at Glas 
gow ind Tubingen Ramsa\ from i88t to 1887 was 
Principal of University Cc liege Bristol ind then 
succeeded Willnmson is professor of chemistry in 
University College I ondon He did importint work 

I I nnnv branches of physical chemistry and became 
fimous the world over for his rescirches on argon 
ind other rire gis>es of the atmosphere the discovery 
■of terrestrial helium and his investigition of radium 
emanation He was knighted in iqoa 

didy 9S, 1383 MatWau ProMMr Hawl died — 
Prosper Henri ind his brother Paul (1845 1905) were 
from 1868 onwirds issistint astronomers it the Pins 
Observatory where they hid an important shjre m 
•the development of the greit Intern itional Photo- 
graphic Chart of the Heavens inaugurated bv Gill ind 
Mouchez 

duly 97, 1758 Pierre Leuie Moreu de M w iper tu l i 

died —A native of St Malo ind i member of the 
Pans Acidemy of Sciences Maupertuis who vuited 
London in 1727 the same veir as \oltiire wis the 
first in Prince publicly to support the views of 
"Newton With Chinut he issisted in the meisure 
ment of a degree of mcridnn in Lap ind ind after 
wirds on the uivitition of Frederick the Great 
became president of the Berlin Academy of Sciences 
didv 1844 delM DtHan Md — Bmm in Cumber 
land in 1766 Dilton from bovhood wis engaged in 
teaching ind for the last fifty veirs of his life wis 
connected with the Manchester I iterarv ind Philo 
sophical Society His meteorological studies ind his 
investigation of gises and vapours led to his discovery 
of the law of thermal expansion of gises ind to the 
enunciation of the atomic theory In 1808 he pub- 
lished hia Svfctem of Chemical Philosophy ’ After 
the death of Davy he was elected one of the ei 0 it 
Tor^i^n issociates of the Pans Academy of Si^ms 
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Societiet and Aoulemiet. 

London. 

Ariststsllaa Saclsty, July 4 —Prof G Dawes Hicks 
vice president in the diair — Dr F C S SchVkr 
Arguuig in a circle A scientific sntem is essentially 
Partial Bemg constructed by selections and exclu 
sions and relative to a purpose, it contains no war 
rant for the postulation of any all embracing system 
Obiections to a system cannot be met by arguing 
witnm It To meet a challenge it must obtain csit 
side support If it is to give satisfaction it must not 
close Itself but remaui open to correction The 
sciences ire such systems and so escape the charge 
of circularity An all embracing system is not a valid 
ideil bcciuse inabdity to select would reduce it to 
chaos while if logically complete it could be rejected 
IS a whole Also it is self contradictory for either 
It cm be enlarged to sitisfy objections and then it is 
not ill embracing or it emnot be enlarged and then 
It argues in 1 cucle If it presupposes relativity 
to purpose it cannot reich absoluteness The 
ittempt to base inference on implication wnthin an 
ideal system is no improvement on formal logic but 
merely a half way house to a complete surrender of 
the notion of formal validity 

Paris 

Acadsaiy of ScIsacM June 27 — M Georges Lemome 
in the chiir — M Riealsr I he complete families of 
integral figures of a system of pirtial diflerential cqui 
t ons of the first order I KanpA 4e Ftrlet Systems 
of ]>artial difiercntiil equil ons of the most gcncnl 
hvpergeonu trical functions— M HaiaBiard Systems 
of part al difieientnlt lomiiismi, as man> equitons 
as unknown funelons — I Varopoalos A ilass of 
triiscendetlil functions M d Ocagns lints of 
curvature of quadrics -J Andrade The problem of 
starting (a chronot tier) nd sustained pendular 
movenents — \ TbsloDp Hie equilibrium ind 
stability of clistic ippintu — F Qadaisset Photo 
graphs of the plinet Venus On Februaiy 23 
1931 an observation w ith the 3A cm equatorial shnwH 
I marked grey spot on the edge of the planet near 
the centre Seventeen photogriphs were immedntcly 
taken with viry mg exposures and a di igram is shown 
giving the appearance of the planet as taken from 
these negatives — M dsvet The formulae of Fienet 
for a Weyl space — L de Breglie ind A DsarilUer 
The electronic structure of the he ivy atoms A com 
pirison of the phvsico them cal indicitions concerning 
the electronic structure of the elements with those 
furnished by a study of their X rav spectra — G 
BsRfas A new mercury j ump A circulating mer 
cury pump requinng only 4m grams of mercury 
worked with in auxil aiy witer pump — M 
Cheveaard Relation between the momalous ei^nsion 
and thermal variation of magnetisatum of ferro ' 
mignetic bodies — R Dabrtsay The iction of ^nc 
aad on glycerol and the polwilent alcohols The 
application of 1 new nhysico chemical volumetric 
method — F L Dapay The Influence of welding on 
the resistivity of iron The presence of feme oxide in 
the mrtal causes an increase in the electrical resist 
ante MM Dsrrla and OtaMr Ammoniacal silver 
carbonite This is formed by the action of atmo 
s^eric carbon dioxide upon an ammoniacal solution 
of silver oxide It forms colourless hexagonal crystals 
and has the composition AgaCO 4NH. H ,0 — B 
DeeafriArs The rite of the gaseous impurities in the 
catalytic oxidation of ammonia Details of a study of 
the effects of hydrogen sulphide as impurity in the 
ammonia — L Lataad General remarks on the 

tectonics of tfie pre Riffian zone of northern R’arb, 
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Morocco — S SIctuuwB The phyloffeneuc and evolu 
tive value of the lamellar formulae of the last molars 
Mf, Mf M* of mastodons and elephants— C 
StlraHr The aurora borealis of M'i> 13 igso 
Simultaneous photographs from pairs of stations 
formed a basis for calculating the heights of various 
points of the aurora The distances from the earth 
were between w and 470 kilometres — E Delcaatbre 
and Ph Scberekaewsky A new method forpredicting 
barometnc variaiions -A QaillieraioBd Tne miao 
somes and the lipoid formations of the plant cell 
The mierosomes appear to be simple products of cell 
metabolism The^ arc usucllc constituted by lipoids 
sometimes with neutral fats Hence the terms micro 
some and spherome arc unsuitable and ^hould be re 
placed bv 1 poid granulations E Coavrear and P 
Ckessea The mode of acti n of plant rennets — S 
TekafeatlBe The microscope radiopuncture of mobile 
cells — Lepei Loiaba and P Portler 1 he physio 
logical mechanism of the resistance of the rabbit to 
avitaminosis Adult rabbits resist indefinitely a diet 
sterilised at a high temperature this appears to be 
due to the bacteria which normally develop m the 
Ivmi^oid tissue these providing the vitamins missing 
from the food — A Oehame The mechanism of 
somat c motaphas and anaph isc ind its consequences 
in Corethra plutmcortiit — A Weber Grafts of the 
eggs of tritons in the peritoneal cavitv of sail 
manders — A LskM The evolutive nc\e of Dunahella 
stHma — Mile T ucienne Dekerae Conditions of the 
development of the durable egg in Phvllooods — A Ch 
HelUade The piesence of a new Spirochetoid Cwtti 
sptrella comae with well developed undulating mem 
brane in the intestine of the guinea pig — P Coiir 
■oaf A Rschala and F laapla The purification 
from bacteria and the coli bacillus in the course of 
treatment of seat age by the activUed sludge method 

Romp 

Scale Accsdcjala oailoBsle del Llaccl April 17 — 
F D Ovidio I resident in the chair —Papers bv 
fellows C fcgre Principal lines of a surface of S4 
and a characteristic properly of Veronese s surfaces n 
In Ssfc+i when k is even the infinitesimal order of 
contiguity of two Sfe > is always odd — F Sever! 
Theory of simple integrals of first species belongmg 
to an algebraic surface m Every Abelian function 
of the body omega ” is a holomorphic or mero 
morfdiic function of y about every value which is 
neither singular nor critical —A Abeltl Applications 
of vectonal calculus to astronoms Two formiile are 
obtained agreemg with those of Chauvenet for the 
annual precession in longitude A Aagell (fellow) and 
A Plereai A work by Prof F Salkowski on 
melanin — Papers communicated through a fellow — 
O Lanariae I imiting motions of a semi rigid body 
about a fixed point under no forces A continuation 
of previous work on motion of a solid with cavities 
containmg viscous liquid The ultimate motion is 
what one would necessarily exoect — M Pascal 
Superficial circulation in Expressions for the force 
of sustentation in the rase of a fluid current in space 
The expressions for the foite components of sustenta 
tion represent a g^nerahsaticm of the ordinary hydro- 
dvnamica! problem from two to three dimensional 
motions — E G TagUattl Three dimensional varieties 
of fourth order which arc loci of at least mfinity 
squared ” straight hnes i — L Pkragaall Pathology 
(A Pliocene and post>Pliocene mammals of Tuscany 
Specimens m the museum at Florence of Equus stenonu 
E eaboUus Cervus (sp) Rhinoceros etruscus and 
Buon prtseut show various lesions, but without traces 
of tuberculous except m one bone of Cervus The 
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specimens m question mostly came from Valdarno 
The author compares these ir suits with the remains 
from Equi, in which tubcrculosiii was prevalent in 
Urstts speUteus while the lesions of the Florentine 
remains were there lackmg 
May 2 — V Volterra \ite president in the chair — 
Papers by fellows — A AagcU Various observa 
tHjns ’ (action of pjridm on nitric ethers coagulation 
of solutions of nitro-cellulose production of certain 
sparks experiments to show explosive properties of 
certain nitro^dei ivatives) C Ds Stslaal Ligurian 
fossil sponges vi Intcrml strata of the western 
crystnlline rone (Costs di S int Alberto Voltri Station 
Mele Campo Ligure) — L De Msrckl Vertical tern 
pernture gradient in the atmosphere A modification 
of the usunl ihermodymmic formuls in order to meet 
certain objections— G Fiblnl Projective theory of 
congruences W — F Sever! Integrals of first species 
iv G Bma! A new process for the cold vulcanisa 
tion of rubber The spetificstion refers to the process 
of gener iting the thioc irl anilide or other accelerator 
by a chemicnl renction within the mass of rubber to^ 
vulcanisid instead of addmg it in its final form The 
author also cites an analogous process described in 
Amenea by Scott and Bedford who however use 
another iccekrator In the next paper eominuni 
cated by Brum F Ramaal shows that bisulphide of 
thiouramme is capable of vulcinising rubber even 
without the addition of fiti sulphui a result not 
recorded bv the American writers —Prof } olterra 
announeed the death on April j6 of Prof Gino- 
Galeotti 

I AHORF 


Sectet) Ocl ber IS i)*o— Dr B 

Sahni presiknt in thi cha 1 (• S l» Aklawslla 

Ihe pitsention ind lure of plint diseases 
Novem)(i *4 i03o — Dr B Snhni pres dent in 

the Chau (. V Raman Rippe 
December 13 loao Or B Sahnt pr sident in 

thi chair M L Bkstls S nne I s rv ilions on the 
Lihire itnlintdes „ , . . , 

Much Jt 11)21 Dr B Sahni president in the 
vhiir N A Yajnlk and D R Harma Some inves 
tiLations i n indigo textile h\ drosulphite i it dyeing Ar 
a result of careful inv stigations it was found that indigo 
can be lest rcducid by h>dr< sulphite NF m alkaline 
medium ranging fro n 01 pei cent to > psi cent 
NaOH m the ratio of i i 5 by weight Unfavour 
able influ nee of the slight excess of free alkali in Ihe 
vit can be to a great 1 vtcnl controlled b\ the iddition 
of icptic and boricic and etc and it was found 
that veiy small quantifies (up to about J per Mnt ) of 
these gave greitcr al sorption rocllicient and better 
shades Ihf n ituri >f the action is not set clcarlv 
understood but the cffei i of these additions i- like v 
to be of great technic il import ince 
March 21 —Dr B h hni president in the chdir — 
\ Chaadra Chi mical c nstitulion and optical 
activity with special reference to camphor amide 
di rivatives — B K Stagk and M Stagk 1 4 
Naphlhylenc bisiniinocainphor This substance pos- 
sesses the highest rotatory power hitherto observed — 
B Sska! Ihc cuticular structure of Glossoptens 
aneustifolta Brongn From the form and venation- 
alone It 18 so mfficult to distinguish G indtca 
Schimp and G angusttfoUa Brongn that the 
specific distmetness of tne two has been doubted Thi 
structure of the cuticle of 0 tndtea was described by 
ZeiUer in i8q6 that of C angushfolia now inves- 
tigate shows well-marked differences which help to- 
establlsb the two forms as distmet species 
May 10— Dr B Sahni president in the chair — 
B I Das Sidelighrs 00 modern science from the- 
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Hydrol]^ of *0016 Indian oilt by 

foDowintf oite were tried (i) tinsood ^ (a) 
MMipnut od (from the leeda of Sa^ndut tnfokuUu) 
<3) Bukh-chain oil (from the aeeda of Pongamta 
jS^a) (4) neem oil (from the aeeda of Meha oaodi 
raehtaS and (3) seaamum oil Of theae siikh<diatn 
oil and ■oepnut oil were not preaaed so far from their 
seeds bat were specially extracted for the purpose of 
invastigation and they were found to be of pahicutar 
interest on account of the extent to which they can 
easily be hydrolysed 
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Air Ministij MeteoroloAcal Office Professional 
Notes No 18 I uard Bmloons for Signalling die 
Ratio of Pressure to Tempenture By L F Riward 
son (MO a4oh ) Pp 73-93 (London H M 
Stationery Office) ir net 
MemouY of the Geological Survey England and 
Wales A Short Account of the Geology of the Isle 
of Wight By H J Osborne White Pp v+319 
(I ondon E Stanford Ltd Southampton Ordnance 
Survey Office ) 10* net 

Die Pnniipien der Physikalischen Optik By Ernst 
Mach Pp x+444 (I eipaig J A Barth ) 48 

marks 

An Elementary Handbook of Commercial Geo> 
«aphy By J W T Harris Pp 3a (Edinburgh 
W and A K Johnsttm I td London Macmillan 
and Co Ltd ) lod 

A Treatise on the Integral Calculus with Apidica 
tions Examples and Problems By T Edwards 
Vol I Pp xxi+907 (London Macmillan and Co 
Ltd ) 5ns net 

Optical Theones Based on Lectures delivered 
before the Calcutta University by Prof D N Mallik 
Second edition revised Pp vu+aoa (Cambridge 
At the University Press ) i6» net 
Bureau of Ed ication India Indian Education in 
Pp iii+8q+i8 plates (Calcutta Govern 
ment Prmting Office ) '<3 rupees 
leones Plantirum Formosanarum By Bunzo 
Hiyata Vol x Pp iv+335 (Tuihoku B ureau of 
Productive Industries) 

New AltArimuth Tables 64" N to 65° S Pp 
xvu+1,4 (Tokyo Hydrographic Department) 
Mdcanismes Communs aux Phdnomines Disparates 
By Prof M Petrovitdi (Nouvelle Collection scien 
tinque ) Pp v+279 (Paris F Alcan ) 8 francs 
Elotantcal Memoirs No 4 Elementary Notes on 
Structural Botany By A H Church Pp 37 as 
net No 4 Flementarv Notes on the Reproduction 
of Angiosperms By A H Church Pp 34 as 

det No 6 On the Interpretation of Phenomena of 
Phyllotaxis By A H Church Pp sd+xvi i^tes 
V 6d net No 7 Elementary Notes on the Mo^o- 
logy of Fungi By A H ChurCh Pp 39 3S net 
No 8 Elementary Notes on Conlfere By A H 
Church Pp w 2t net No 9 Form Factors 
in ConifersB By A H Churdi Pp ag 3s net 
(London Oxford University Press) 

Field Mapping for the Oil GeolMist By C A 
Warner Pp *+145 (New York t Why and 
§kn8 Inc London Chapman and Hall Ltd) 
13s tid net 

Elements of Engineering Geok^ By Prof H 
Rws and Frof T L Watson Pp. V+36S (New 
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York J Witoy and Sons Im 
and Hail, Ltd) »u net 
Lidhens By A L Smith 




(Cambridge Botanical 
. (Cambridge At the 

University Frees) 55s net 
The Theory of the Induction Coil By Prof E 
Taylor Jones Pp xi+aiy (London Sir 1 Pitman 
and Sons Ltd ) 12s 6d net 
A New System of Scientific Procedure Being an 
Attempt to Ascertain Develop and Systematise the 
General Methods Emplmred m Modern Enquu-ies at 
their Best Spilfer Pp tx+441 (London 
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British Dyes and Dyestuffs. 

T he Sulxoinmittee appointed on December a, 
1919, by the Standing Committee on 
Trusts to “ascertain to what extent supplies, 
prices, and costa of dyes and dyestuffs in this 
country, and profits thereon, are affected by any 
trade combination *’ has now reported under date 
May x8, 1931. The Report (Cmd. 1370, 4^. 
net) comprises fifty-five clauses, from which are 
drawn twenty conclusions, these being widely 
traversed in a minority report presented by Major 
Harry Barnes, M.P. 

The first fourteen clauses reveal nothing which 
is not already familiar to those who have given 
more than superficial attention to the subject. A 
synopsis of the factors which had placed this 
country in a position of such complete inferiority 
to Germany as that which existed prior to the 
war brings out from their stable the two familiar 
stalking-horses, patent law and industrial alcohol. 

“Further to these it has been said that in the 
early days there was a certain slackness and a 
lack of organisation on the part of the British 
manufacturers, who were content, for instance, to 
send out circulars whilst the Germans sent out 
travellers who were not only salesmen but skilled 
chemists ; and it is asserted that the whole course 
of the development of synthetic dyes in this 
ebuntry subsequent to the initial dimvery ex- 
hibits a lack of properlv directed scientific re- 
seariih. But whether mese were contributory 
Cduses of the passing of the dyes industry out of 
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this country, or whether they were accompani- 
ments or results of the heavy handicap of unfair 
patent arrangements and unintelligent previsbn 
as regards the use of industrial alcohol, is a matter 
on which there -are differences of opinion” 
(clause 3). 

This lengthy passage has been quoted because 
it offers an example of the confused thinking 
which it appears to be the fate of the dye-making 
industry to receive. Moreover, it is characteristic 
of the whole Report, which studiously avoids 
arriving at a conclusion that is not open to contra- 
diction elsewhere in its pages; Major Barnes is 
more direct Thus the Sub^ximmittee is unable 
or unwilling to determine the relative value of 
the contributions to the industry made by duty- 
free alcohol on one hand, and by “properly directed 
scientific research ” on the other. Perhaps it was 
not represented to the Committee that if the tex- 
tile manufacturers of the sixties of last century 
had possessed imagination enough to set aside 
only I per cent, of their profits to develop what 
might then have been regarded as a branch of 
their own industry, Hofmann, Brunck, Caro, 
Martius, and Bdttinger need never have left this 
country to build up the chemical industry of Ger- 
many, and a brisk demand for young chemists 
might have led Oxford and Cambridge then to 
weigh their responsibility towards that branch of 
knowledge which underlies all modern industry 
and all forni'. of life. 

This nice reluctance to face an issue character- 
ises also the treatment accorded by the thirteen 
agreed members to the main question upon uhich 
their deliberation was invited — namely, the extent 
to which the supply and cost of dyes have been 
affected by “any trade combination,” otherwise 
the British Dyestuffs Corporation. Rightly de- 
claring that “If the Corporation is over-capitalised 
its ability to sell at a reasonable price, while 
making a reasonable profit, will be in so far dim- 
inished” (clause 17), the Committee proceeds to 
analyse the financial basis of the amalgamation 
between British Dyes, Ltd., and Messrs. Levin- 
stein which followed from the rejection in August, 
1918, by the shareholders in the former company, 
of the alternative scheme proposed by the board of 
directors. The analysis recalls the fact that, the 
nominal capital of Messrs. Levinstein having been 
divided into 3000 preference shares (lol.) and 
6000 ordinary shares (lol.), the preference share- 
holders received in exchange preference shares in 
the Corporation of an: equal nominal amount, or 
cash at their option. 
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The holders of ordinary shares were more for- 
tunate The valuation of the net assets available 
for distribution to them showed a total of 
348,000! , and for this they received 174,000! of 
7 per cent preference, 174,000! of 8 per cent 
preferred ordinary, and 450,000! of 8 per cent 
deferred ordinary shares, the last named repre 
senting ‘goodwill, patent and other rights ” Evi 
dently the Sub committee felt that such generosity 
requires an explanation, particularly as “It has 
been alleged that for fifteen years before the war 
Messrs Levinstein’s had not paid a dividend", 
but the members were satisfied with the reflection 
that ‘ the policy of the company had in general 
been not to pay out profits in dividends, but to put 
the profits back into the business” (clause si) 
Fifteen years* abnegation of all dividends would 
certainly appear to merit recompense, but the fact 
that the present market valuation of the 798,000! 
scarcely exceeds 100,000! is a curious comment 
on the propriety of the original allocation “The 
net value of the assets of British Dyes, Ltd , 
showed a total of 1,143,580! available for dis- 
tribution to the ordinary shareholders, and this 
was satisfied as to one half by the issue of prefer 
ence shares and as to the other half by the issue 
of preferred ordinary shares in the Corporation 
In addition, the shareholders in British Dyes, 
Ltd , were entitled to an issue of 550,000 deferred 
ordinary shares in respect of goodwill, patent and 
other rights ’ (clause ao) Thus 1,000,000! of 
deferred ordinary shares were created, adding 
80 oool per annum to the interest charges 
Ihe Report is not so clear as to the allocation 
made to the Government The statement that 
* The Government subscribed for 850,000 prefer 
ence and 850,000 preferred ordinary shares in 
substitution for the loan on debentures to Bntish 
Dyes, Ltd , of 1,700 000! to which they were 
committed” (clause 10), does not reveal the 
proportion of the 1,700,000! which had been 
loaned to British Dyes Ltd , the sum 
mentioned is that ‘ to which they were com 
mitted,” and it has not been publicly stated 
that the amount actuall} loaned was in excess of 
1,200,000! Remembering that the Government 
debenture was at 4 per cent , and that the average 
nominal rate of the preference and preferred 
ordinary shares is 7J per cent , it will be rec(^ 
nised that this allocation represented an additional 
interest charge of at least 60,000! per annum on 
the earning capacity of the Corporation 
Conclusion (7), nevertheless, states that the 
thirteen agreed members “do not consider that 
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the Corporation la under the handicap of over- 
capitalisation, except in so far as the buildings, 
plant, etc , of the British Dyestuffs Corporation, 
Ltd , were erected at a tune of high prices and 
feverish conditions,” whilst Major Barnes s con 
viction IS that “ the Corporation is over capitalised, 
and the Government, before mvesting public 
monies in same, should have insisted on the build- 
ings and plant provided out of the abnormal war 
profits being written down to pre war costs ” 
Those who have difiSculty in deciding between 
these conflicting opinions may be assisted by the 
recollection that the German companies, with 
which the Corporation must ultunately find itself 
in competition, have consistently practised the 
policy of under capitalisation by returning a large 
proportion of their profits to the business in the 
form of expenditure on development and research 
The Sub committee is silent on this pomt One of 
the inducements to potential subscribers offered by 
the prospectus of the British Dyestuffs Corpora 
tion in 1919 was a synopsis of the profits earned 
by the German ‘Big Four ’ during 1913, showing 
2,499,592! to have been the fruit of share capital 
and reserves aggregating 9,886,318! , owing to 
the prudent policy indicated above, however, the 
nominal ten millions were notoriously nearer 
twenty millions in actual value, thus reducing the 
profit to the neighbourhood of la per cent , which 
IS not an excessive figure for an industry which 
was virtually a world monopoly 

In addition to the capital inflation indicated 
above, one most regrettable feature of the amal 
gamation was the destruction of the co operative 
character of British Dyes, Ltd Shareholders in 
that company were confined to dye users, and the 
rate of interest was limited to 6 per cent so long 
as the Government debenture remained unre 
deemed Consequently, there was no inducement 
to charge prices higher than would pay this 
modest interest and provide funds for the prosecu- 
tion of research and the development of new pro- 
cesses ‘ The influence of the amalgamation on 
prices IS submerged by the other mfluences at 
work, and our attempts to single it out for 
separate exaimnation have proved fruitless ” 
(clause 39) Nevertheless, the schedule of prices 
for dyes is a startling contribution to the Report, 
showing percentage increases in March, 1921, 
over July, 1914, which are seldom less than 500, 
and often exceed 1000 , but there is no evidence to 
show that they are in any way due to the com- 
bination That IS really the conclusion of the 
whole matter, and whilst the sessions of the Sub- 
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committee were doubtless full of mterest and in 
formation to the members, it unfortunately hap 
pens that the Report will not contribute anything 
substantial towards a solution of the desperate 
problem with which the country remains con- 
fronted 


A War Memorial. 

The Scienttfic Papers of Bertram Hopktnson 
Collected and arranged by Sir J Alfred Ewing 
and Sir Joseph Larmor Pp xxv ii + 480 + plates 
(Cambridge At the University Press, 1921 ) 
63s net 

B ERIRAM HOPKINSON S scientific friends, 
including his Cambridge staff, decided well 
when they determined that no memorial could be 
more suitable or permanent than a collected 
edition of his writings on mathematical and engin- 
eering science The editors and the syndics of 
the Cambridge University Press alike have earned 
our thanks by the manner in which their shares of 
the publication have been carried out 

There is no need to tell at length the tragic 
story of his life Called home from Aden in 1898 
by the death of his father, brother, and two 
Sisters on the Dents dc Vcisui, he took up his 
father s work as a consulting engineer with the 
aid of his uncle Charles, and carried out various 
important undertakings I ive }ears later he 
became professor of mechanism at Cambridge, 
and in the same year he married For the next 
eleven )cars he was fully occupied in the develop 
ment of the work of his chair The papers in 
the volume under review form his contributions 
to science during that time, but they do not 
constitute by any means the whole of the debt we 
owe to him lo quote from Prof A V Hills 
appreciation in the Alpine Journal, at Cambridge 

'‘a professor of mechanism can hope to make a 
school essentially in touch with the traditions of 
the place only on condition that his interests are 
largely, if not mainly, scientific In Hopkinson 
Cambridge had an ideal professor, and the pupils 
trained in his school have already, especially 
during the war, raised a memorial to him by 
their work ’ 

The war, when it came, claimed him at once, 
at first as a teacher at Chatham, then at the 
Admiralty, where he conducted some most im- 
portant experiments which led to the modern 
methods of protection of large ships against tor- 
pedoes Finally he joined the Royal Air Force 
as an officer in charge of experifnental work of 
all kinds, becoming in June, 1918, Deputy Con- 
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troller of the Technical Department , on August 26 
of that year he was killed m a flying accident 
Ihe papers in the volume fall naturally mto 
three mam groups, dealing respectively with elec- 
trical engineering, with certain metallurgical ques- 
tions, and with the problems of the internal com 
bustion engine In addition, the first paper of 
the senes, out, on sources and vortices, which 
was contributed to the London Mathematical 
Society in i8g8, deserves mention as indicating 
the width of his knowledge and interests He 
was an electrical engineer by profession, his 
father had placed the construction of electrical 
machinery on a scientific basis by the paper on 
dynamo electric machines written in conjunction 
with his uncle Edward, and published in the 
Phil Trans , and it was not unnatural that the 
son’s early work as professor should deal with 
similar problems 

His hrst paper in the Proceedings of the Royal 
Society on the shunting of alternate current 
machines gave a satisfactory explanation of the 
phenomenon, and seems to have been inspired in 
part by the behaviour of a small machine in the 
Wimbledon Power House near his home 

Llectrotechnics did not for long retain his maw 
attention Papers on the clastic properties of 
steel at high temperatures, brittleness and due 
tility, and the endurance of metals under alter 
nating stresses of high frequenev, followed during 
the next few years, and each served to bring out 
his versatility and his power of getting at the heart 
of a subject and of explaining in clear and con- 
cise Imgunge the results of his investigations 

Two remarkable papers on the magnetic pro 
perties of iron and its alloys in strong mignetic 
fields, and on manganese steels, were published 
with Sir Robert Hadficld in 1911 and 1914, and 
have added greatly to our knowledge of mag 
netism Hopkinson was able to show that the 
magnetism of saturation might, in the case of 
the carbon steels, be predicted from the composi- 
tion by treating each steel as a mixture of iron 
^nd of less magnetisable carbide With mangan 
esc, however, no such simple relation was found 
to follow 

The work, however, by which Hopkinson will 
probably be best remembered is that on the in- 
ternal combustion engine It began with a British 
Association paper in 1904, which led in 1907 to 
an investigation into the efficiency of the gas 
engine, in the course of this research the 
well-known Hopkinson indicator was developed, 
and it was shown that indicator diagrams, pro- 
perly drawn, could be used satisfactorily for the 
measurement of efficiency In 1906 a most im- 
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porUmt p(4>cr on the distnbutioo of temperature I 
in an explosion cylinder was communicated to the 
Royal Society, and the discussion aroused on 
these matters led to the formation of the Gaseous 
Explosions Committee of the British Association, 
of which Sir Dugald Clerk was chairman, and 
Hopkinson secretary Much, probably most, of 
our recent knowledge of the theory of the internal 
combustion engine has sprung from the labours 
(tf that committee, and to the advance made Hop 
kmson was a most important contributor It is 
sufficient, perhaps, to mention his last paper on 
the subject. On Radiation in a Gaseous Ex 
plosKM, commumcated to the Royal Society m 
1910, the work thus begun has recently been 
brought to a most satisfactory conclusion by his 
pupil and assistant, Mr W 1 David In con* 
elusion, reference should be made to a lecture 
at the Royal Institution, 1913, on ‘ The Pressure 
of a Blow, ’ and to the Royal Soaety paper on A 
Method of Measuring the Pressure due to the 
Detonation of High Explosives, which led in a 
Simple way to results of marked interest 

Enough has probably been written to show the 
high value of the work Hopkinson did, and the 
magnitude of the loss to engineering science 
caused by his early death lo quote the words 
of Sir J J Thomson, speaking as Master of 
Trinity in a commemorative address, our roll 
of honour contains the name of no one who has 
rendered greater services to his country ’ 

The New Medicine. 

The Principles of Preventive Medicine By Prof 
R T Hewlett and Dr A T Nankivell 
Pp viii + 536 (London J and A Churchill, 
1931 ) 3 ir net 

T he object of Prof Hewlett and Dr 
Nankivell in writing this book was to give 
an outline of the principles and practice of pre 
ventive medicine so far as it seems to concern 
the medical student and the generM practitioner 
of medicine That there was need for such a 
book there is no doubt All who are concerned 
in any way with the teaching or practice of public 
health and pre\entive mediane certainly must 
agree that such a book was required, just as they 
must agree that this volume by Prof Hewlett 
and Dr Nankivell goes some distance towards 
supplying the need The preparation of the book, 
the authors admit, gave iponsiderable trouble, the 
extent of the field to be covered rendering it 
difficult to decide what to include and what to 
omit In all book making this u always a difficult 
thing, but m this case the authors have chosen 
wisely, and m the twenty one chapters and three 
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appendices they appear to have made reference 
to all the more important matters in respect of 
which the medical student and the practitioner — 
who, after all, are expected to play a great part 
m the preventive medicine of the future — need m> 
formation 

As might be expected in a book prepared by 
two practical men like Prof Hewlett and Dr 
Nankivell one a distinguished bacteriologist, and 
the other a Medical Officer of Health of some yean” 
standing, the information given is trustworthy 
Here and there in the writing, however, there is 
shown a tendency to leave the lines followed in 
the ordinary medical books, and to mdulge in 
what may almost be called flights of fancy 
In a number of places the authors appear unable 
to avoid the temptation to drop into poetry, and 
to provide word pictures in which they use much 
more colour than appears to be essential in a book 
intended for such dispassionate readers as medical 
students and practitioners are, or should be The 
chapters in which the fanofulness and the over> 
drawing are most frequently to be met are, cun 
ously enough, those in which serious writing and 
strict accuracy of expression are most called for 
— vix those dealing with housing, mfancy, 
motherhood, and school children — and though 
there may be some who will appreoatc the pic- 
turesque and exaggerated phrasing at its true 
value and And it helpful it seems not unlikely 
that more will regard it ‘is objectionable and out 
of place In any case it seems unfortunate that 
in one of the first books on preventive medicine 
the Ime here chosen should have been taken, and 
the impression given that the subject is one which 
IS most suitably dealt with in a style more popular 
than scientific 

In the chapters dealing with infectious disease* 
the authors have exerased greater restraint and 
provided an amount of interesting, useful, and 
sound information These chapters are amongst 
the most valuable in the book, and are particularly 
noteworthy for a declaration against the ten- 
dency to search out and find specific germs of 
disease and more or less in favour of the 
view that, since they can be shown to change 
their shape and even their virulence on occasion, 
there is no such thing as constancy among micro- 
organisms It IS not, therefore, too much to sup 
pose them capable of undergoing such transform* 
tions as will allow them to produce one type of 
disease at one tune and another of an associated 
; type at some other tune Another excellent chapter 
—although by the medical student and practitioner 
It may be regarded as rather more full of arith- 
metic and mathematics than is absolutely essential 
' — IS that on vital statistics Amongtt reader* 
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^ho will appreciate it are medical men in practice 
as Medical Officers of Health many of whom 
find guidanoe in this connection necessary occa 
aionally 

Hewlett and Nanktvell as the book will in 
evitably be called, is certain of^a great welcome, 
and equally certain to be classed as good The 
feehng cannot however, be escaped thnt it would 
have been better if the authors had avoided the 
faults in style to which reference has been made 
In the second edition, which, no doubt, will soon 
be required an opportunity for dropping some of 
the more lurid of the descriptive matter will occur 
and It IS to be hoped that the space thus released 
may be utilised for the presentation of some illus 
trations in addition to, or even in place of a 
number of the charts and diagrams which tlone 
adorn the present edition 


Non Ferrous Metallurgy 

Handbook of Metallurgy By Prof C bchnabel 
Translated by Pi of H Louis Third edition 
revised bv the translator Vol i , Copper — 
Lead — ittlvcr — Gold Pp xxi+uyi (london 
Macmillan and Co I td 1921 ) 40s net 

T his well known work on the metallurgy of 
the non ferrous metals was hrst made 
available to the English metallurgist in 1898 b> 
Prof H Louis \t that time there was not in 
the English language a complete treatise on this 
branch of the subject and it was at once recog 
msed that the book w as an addition to our litcra 
ture Ihe fact that Prof Louis had rendered 
metallurgists a valuable service receives conhrma 
non in the demand for a third edition In pre 
parmir this new edition, Prof Louis wisely decided 
to bring the work up to date himself and not to 
wait for the publication of the third German 
edition, for, as he states in the preface all the 
important modern improvements in metallurgical 
practices are to be found in English speaking 
countries 

A work of this kind, which covers such a wide 
field, takes considerable time to revise, and the 
wdr, having intervened during its preparation, has 
prevented some of the more recent developments 
from being recorded but, in spite of this, the 
book will be found to be most useful and to have 
distinct value 

The volume which is now published deals with 
the metallurgy of copper lead, silver, and gold 
The original form of the work is still maintamed, 
but the previous edition has been, increased by 
about fortv five pages The actual addition of 
new matter is greater than is represented by this 
increase, for o^lete processes have been deleted 
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Considering the progress made in recent years, it 
IS evident that Prof Louis has had a difficult task 
in including the descriptions of modern methods 
without seriously increasing the size of the 
volume For this reason the cutting down of 
the older processes might perhaps have been 
somewhat more Irastic Some of the processes 
described under silver, and ilso the chlorination 
process for the extraction of gold have not a 
wide apphcation at the present time and are 
scarcely worthy of the space they have been 
lUowed 

Besides the general revision the section on cal- 
cination furnaces in the part on copper has been 
extended the chief furnaces being described also 
a concise description of the blast roasting of 
copper ores is given and the secUon on the Bes 
semer process of copper extraction has been en 
larged Among the additions made under lead 
are The Savelsberg process blast roasting with 
out lime, pot roasting, and down draught sintering 
processes Ihc part devoted to gold has received 
much attention, ind has been improved b> a clear 
and n the space available complete account of 
the cyanidation process line grinding various 
methods of classification and the all slime pro 
cess being included 

There are two points open to criticism In 
regard to the original matter no indication is 
given that any of it has become of less practical 
value consequently students may receive the im 
pression that some of the older processes are aa 
importa it as or even more important than some 
of the chief modern methods Moreover the 
retention of a statement such as the more recent 
form of made in connection with the description 
of a plant which was given in the first edition 
twenty three years ago is liable to be misleading 
The volume as a whole is comprehensive and 
accurate, and can be recommended with con 
fidence Prof Louis is to be congratulated on 
having prepared this new edition and brought the 
book up to date It is a pity that moat readers 
will not be able to determine which is really the 
translator s work and so to judge of its excellence 
E C 

I The Confidences of Men of Science 

[ The Purple Sapphire, and other Posthumous 
Papers Selected from the Unofficial Records 
of the University of Cosmopoli by Christopher 
Blayre Pp \ + aio (london Philip Allan 
and Co , igai ) yt 6d net 

T he author— or, to be more accurate, the 
editor — of this fascinating but blazingly 
indiscreet volume refers to \atirb as “that 
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idmirable journal" — a compbment which oujfht 
perhaps to secure a benevolent review, but need 
less to say we shall not let it induce us to depart 
from our habitual detachment 

Mr Blayre was for many years Registrar in a 
well known university, and had certain manu 
scripts confided to him by more or less scientific 
members of the staff on the understanding that 
they should remain in retentts as who should 
say unless events occurred which rendered their 
publication desirable In no case however were 
they to be published in the lifetime of the deposi 
tors to whom the documentation served as a 
sort of Freudian relief Now there is no doubt 
that the pubhcation clears up many puzzling 
events such as the ghastly damage that followed 
the acceptance of the so-called purple 
sapphire by the Mineralogical Museum the 
m\stery of Prof Mirk wand s death and the 
tragic case of Austin Black who if anyone, must 
be cred ted with laying the foundations of psycho 
biology 

To clear up these and other obscurities more 
familiar to the older than to the younger readers 
of Naiure has seemed to Mr Blayre sufficient 
warrant for publishing the deposited documents 
He does not seem to be aware however that the 
Professor of Biology the present reviewer is still 
alive and by no means so sure as he once was 
of Mr Blayre s fiducial discretion His feeling 
of relief when he found thit his own document 
had been suppressed by the publishers enables 
him to sympathise at least with the relatives of 
the deceased gentlemen whose confidences are 
now blazoned abroad It is true that mmes are 
sometimes suppressed or modified in the book 
“but in these days when the study of the history 
of science is nfe it seems a cruelly thin disguise 
to refer to a professor by a pseudonym and then 
proceed to mention one of his well known 
discoveries 

Apart from our own survival, which rather con 
demns the book apart ilso from the editor s 
hurry to disclose the confidences of well known 
men of science we would protest against the 
somewhat amateurish editing Science was 
never Mr Blayre s mdtter and we see that m his 
editing When for example was Prof Tyndall 
knighted and how could there possibly be a 
moakty even a small monkey, inside a bunch of 
bananas? Even the date of the preface is wrong 
and Lingulalla figuring as a LameUibranch ( I) is 
a very dead fly in the ointment Would it not 
have been wiser to have submitted the papers for 
editorial purposes to the present heads of the 
various departments concerned, and to have 
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issued them as a volume of University 
Studies ? 

At the same time, many will be grateful to 
Mr Blayre for publishing these papers with their 
poignant personalities and astonishing intimacies 
They have made many obscure things clear, and 
they show us how human men of science are after 
all But It IS strange to read nowadays of the 
timidity with which the Professors of Botany and 
Zoology regarded the development of the cosmic 
dust which IS now a common item in the kine 
matographic repertory 

The PKorcssoR of Bioioc\ 


Our Bookshelf 

The Breeding and Feeding of Farm Stock 
By J Wilson Pp vu + 152 (London 
Methuen and Co , Ltd 1921 ) 6s net 
This work attempts to treat of a vast subject 
within a hundred and fifty pages of medium 
size and type, and there is no preface or 
prehmmary word denoting that the talented author 
asks for that indulgence which may be claimed by 
a purely elementary treatise So ambitious an 
c ideavour courts cr ticism md in this case no 
student of the subject could say that it is un 
deserved L\en in such i hurried summary a few 
words might have been spared to warn the tyro 
when the text was meant to be dogmatic and when 
the author was merely drawing upon a well-trained 
imagination Perhaps the best example of such a 
caution being needed is to be found on p 26 Here 
a truly skilful flight of fancy reads as if there were 
some scientific evidence to support the wnter a 
faith in his own imagery The harmful effect of the 
lack of necessary explanations may be found in 
sentences which can be described read as they 
stand only as the travesty of truth s g we read 
on p 65 Sometimes a breed is recommended 
because it can live on httle food but if a breed 
or an individual cow lives upon little food then 
neither the breed nor the cow is a good milker 
Besides such inexactitudes there are many 
omissions of reference to work throwing light on 
problems discussed Nevertheless the book con- 
tains much that is interesting and instructive 
and some matter that is inspiring While it can- 
not be wished that the present work may be re- 
published in Its present epitomised form it is to 
be hoped that the author will become more am 
bitious and give his readers in a larger volume, 
or in several the elaborated results of his studv 
of this very important subject K } J M 

John Dalton By L J Neville Pdley (Pioneers 
of Progress Men of ScieiKe ) Pp 63 
(London S P C K , New York The Mac- 
millan Co , 1920 ) as 

Wnum the last ten years chemistry has com- 
pletely emanopated itself from a tyj^ of meta- 
physi^ obscurantism which seeiqs to be mvading 
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phyaics in another dissfuise Although a scientific 
atomic theory, as distinguished from the merely 
poetic efforts of the Greeks, appeared early in 
the seventeenth century, the chemical atomic 
theory on which the science is based is unques 
tionably the work of John Dalton The story of 
Dalton has been told iMfore, but the present small 
memoir may be welcomed as an interesting 
account which should find favour with students 
and the general reader 

Very few slips have been noticed Garnett was 
Davy s predecessor at the Royal Institution 

Cruickshanks (p 28) should be Cruick 
shank , Ihenard wrote his own name both as 
‘ Thenard and as Th^nard ” — the first was 
used by his contemporaries, but the second form 
used by Mr Neville Policy seems to be common 
now It IS scarcely correct to describe Ihomas 
Thomson as the great friend of Dalton for 
at the time of his visit to Manchester to get the 
account of the origin of the atomic theory icccpted 
prior to Roscoe and Harden s investigations, 
Thomson was not personally acquainted with its 
author The statement that Higgins assigned 
the same weight to all atoms was refuted by 
Meldrum, whose work should have been men 
tinned 

Geological Survey of Nigeria Bulletin No i 

The Geology of the Plateau Tin Fields By 

Dr J D Falconer Pp ss+x plates 

(Nigeria Geological Survey of Nigeria, 1921 ) 

los net 

In the first Bulletin of the Nigerian Geological 
Survey Dr Falconer has given a useful account 
of the tin bearing region of the Protectorate 
Ancient schists and gneissose granites have been 
invaded by newer granites, followed by emana 
tions rich in tin and fluorine but not in boron 
Long afterwards when the country had been worn 
down by atmosphenc agencies, it was covered by 
the Fluvio marine Senes — ^volcanic rocks, 
and river gravels often nch in tin Still later 
these were succeeded by younger volcanic rocks 
which have in some cases capped and preserved 
the older sediments The alluvial beds that are 
still in process of formation are, however, the 
chief source of tin Their investigation not only 
furnishes information on the occurrence of alluvi^ 
tin but throws light on the problems of nver 
erosion and deposition The pubhcation under 
notice which is illustrated by excellent photo- 
graphs of scenery and micro-sections as well as 
by maps, will be welcomed both by gecdc^sts 
and by minmg engineers, though some aniJ^ses 
of the chief rock-types would have been a useful 
addition 

It IS worth consideration whether it would not 
be possible to supplement a scientific pubhcation 
like this by a non-technical pamphlet, clearly but 
simplv written without assuming any previous 
knowledge oi the subject It should be provided 
with a general geological map, Epical views, and 
large scale maps and sections and the meanmg 
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of these should be carefully explained Such 
pubhcations would go far to promote a more 
general interest in the study of the rocks and 
the minerals they contain 

J W Evans 

fhe Land of Goshen and the Exodus By Sir 
Hanbury Brown Third edition Pp 189 
(London I dward Stanford, Ltd , 1919 ) 

75 6d net 

Ihis extraordinarily interesting account of the 
bondage of Israel in Egypt and their exodus 
therefrom, written with the erudition of the 
scholar and the charm of the non professional, is 
issued a third time Sir Hanbury Brown advo- 
cates the view that the land of Goshen lay im- 
mediately west of the present Suez Ship Canal, 
that the western arm of the Red Sea extended at 
the time of the exodus over the Bitter Lakes and 
Lake Iimsah almost as far as lei el Maskhflta 
(Pithom of the Bible), ind tint the crossing of 
the Red Sea took place between Lake Timsah 
and the Bitter L^es, below Tussum, near 
Serapeum In the new edition he contends that 
the term Yam Shph refers to the expanse of 
water now called the Red Sea, in opposition to 
Sayce s view which limits the term to the Gulf 
of Akabih, namely the arm to the east of the 
Smai peninsula Ihe author also identifies the 
present Ayfln Musa as the Elim of the exodus 
this, like many other views advanced by him, is 
rendered eminently reasonable by his advocacy 
The last chapter, entitled Modern Events in 
Goshen, contains illuminating parallels from 
modern history to the events associated with the 
sojourn of Israel in Egypt including an interest- 
ing reference to the attack on the Suez Canal 
during the recent war 

A Farmer s Handbook A Manual for Students 
and Beginners By R C Andrew Pp xvi + 
rab-fxliv plitcs (London G Bell and Sons, 
Ltd 1920 ) 6j net 

Teachers of agriculture would do well to take 
nobce of this little book It is wntten by a man 
who has had practical experience both of teaching 
and of farming and knows the difficulties 
that beset the student entering on a new subject 
It is confined to the amble side of farming, and 
deals with the miplements and processes neces- 
sary for ordinary loot and cereal crops Many 
common important processes are included which 
often miss the text book writer s attention, such 
as methods of tying corn, sharpening a scythe, 
making a potato clamp etc , and there is much 
information that is usually obtained only after 
painful and sometimes costly experience The 
little book may be commended to the growing 
body of men and women interested in the cultiva- 
tion of a patch of land who find themselves more 
and more called upon to do for themselves what 
was formerly done by the skilled odd man 

E J R 
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\Th$ Editor does not hold hinuelf rotpontibU for 
opinions expressed by his eorrespondents. Neither 
can he undertake to return, or to correspond with 
the writers of, refected manuscripts intended for 
this or any other part of Naturb. No notice is 
taken of anonymous communications.] 


Dr. Bathbr intista (Naturs, June iti, p. 489) 
that ^stematic xoology and betany are not whol^ 
baaed on deacr^tkm, and Avea acme interesting in> 
terpretations of bis own. Of courae he is right— aa 
right as if 1 had said that Africa is a land mass, and 
he had retorted that there were lakes in it Driven 
by necessity, we all, even systematic zoologists and 
botanists, and even from kitancy, practise inference 
and seek to iMke sure. We eiMloy omolal te«lng 
wtwn we desire* to ascertain sriMmer an czplanatioa 
Is true. We neglect it (a.g. in favour of rhetoric) 
when we wish merely to convince ourselves or others 
that it is true — aa in the case of poUticians, theolo- 
gians, and those 262 biologists who propounded s6a 
explanations of sex and did not attempt to test even 
one. But all serious sdentiflc interpretation is 
governed by very stringent rulea ; we must found our 
suppositiona <m verifiable facts; we must try to think 
of all alternative explanations of those facts; and, 
lastly, we must seek fresh and unlike groups of facts 
whiw shall elindnate, one after another, all the 
erroneous explanations. Then, and not until then, shall 
we have finished with mere guessing. As Uberweg 
puts it : " One single circumstance which admits m 
ohe explanation only is more decisive than a hundred 
others which agree in all paints with one’s own hypo- 
thesis, but are equally well ^plained on an opposite 
hypothesis,*' 

Now, can Dr. Bather tell us of any modern sect of 
biologists which employs this method? It became 
fashionable among pm-siclsts and astronomers before 
Newton, and is still the very breath of their nostrils. 
Next it invaded chemistry — hence the rout of the 
akhemlati. Then It captured physMo^— hence the 
modern ectence. Darwin and some of his contem- 
poraries tried to introduce it into biology. But with 
the passing of Darwin the impulse ceased. The new 
men proceed, unquestioned (that is the damning 
point), to break every rule of scientific procedure. They 
ooinea imdtitudes of words that sounded tremendously 
scientific, but actually bad no meanings in dicir 
moutbt, e.g. germinal, blastogenic, plasmogenetic, 
•somatic, and the like. They formulated hunmds of 
hypotheses, and argued about them strentrouriy, but— 
because of the vagueness of their prindpe] terms 
(d.g. innate, acquit^ biberft); becattee wy rarely 
tested hypotheses and never as a body accepted a test; 
and bemuae ladt of crucial testing prevented the 
utilisation of oceans of unlike, but pmectly authentic 
and relevant, evidence that waited uneiqilored in a 
host of subsidlaiy sciences— their controverries were 
unending. Lastly, there happened ^ strangest event 
in the hietory of edenoe. GrotRM of biologiets, <He- 
gusted with the unceasing babiM, declared that they 
were done with controversy and founded the “ exact *' 
aad “modam ” schools. That is to say. eadi group, 
beUeving Aat a particular way of observing facts was 
eepedauy modem and exact, proceeded to restrict fts 
ed^oe to facts observed In that' ww. But, as we 
shall see prcee o dy, diere is no espedalfy accurate way 
of observfng, and It is a fundamental axiom that all 
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facta, no mmier bow observed, are equal before 
science. Again, it the area whence faett are derived 
be reduced, thm is a comeponding reductioa of evU 
(fence— of the power to discover crudal tests. Again, 
while controw^ is unnecessary, there must be dis- 
cussion, or the truth can never be established. There 
is a distiiKdon between ttie two which hnpliei a 
difierence in temper. In controversy men try to be- 
little the facte and inferences of opponents; in dis- 
cussion they candidly examine them with a view to 
ultimate agreement. Yet, again, “ exact *’ and 
“ modem ” are rhetorical misnomers. This method of 
restricting evidence is very ancient. It has always 
fo m ented controversy, prevented discussion, and led, 
not to agreement, cut only to the fonndatien and 
perpetuation of sects. Thus; Mohammedans have 
always used only Mohammedan evidence. 

I am fadd that biologists think that I have wasted 
ink and paper on a subject— Che method of science— 
whicdi was thrashed out long ago. Certainly it has 
often been thrashed out; hence modom science. But 
never hat it been thrashed out amontr Ucdogisist 
hence Ae chaoa in biology. As every blelogist knows, 
his opponents, usually the majority, laric the right 
method; hence their incajpaciw to perceive the tr^ 
which to him is so plain. Anciently the scholasdfr 
thinkers founded their assumptions on unverified data 
and neglected to test them by fresh appeals to 
reality ; hence the dark ages of Europe. Francis Bacon 
and hit successors insisted that hypotheses must be 
both founded on, and tested by, veriAable daU ; hence 
modem thought and civilisation. But biology is stilt 
in the pre-Baconian stage. It is founded mainly on 
the unverified assumptlMs that some characters are 
more acouired, or innate, or inheritable than others, 
and, as 1 say, biologists rarely test their suppositions, 
and nSver as a body accept tests; hence the per- 
sistence, in great measure, of the dark ages in modem 
society. Tci^y no obscurantist dares to meddle with 
the estabfished truths of astr<»iomy, grology, or any 
interpretative sdenoe save biology. But he is stiu 
supreme in all that pertains to life. For example, he 
controls education, and, having rendered men un- 
intelligent and trained them to unreason and passion, 
has recently drenched the world in Mood. In 
England a million people, many of Bmhi Innocent in 
every sense, are poisoned annuatty by meam of easily 
prev^aUe venereal disease, because ferocious, but 
ostensMy saintly, savages desire to punish sin. Yet 
man is a living being, and after all these years bio- 
logists should be able to tell tu, with the full force 
of estaUlriied truth, what may be achieve by educa- 
tion and fww to a(diieve it. At present, notwith- 
standing the work of Lankester and others, bkifogists 
are impotent However, it will net always be ao- 
Soonar or later they are sare to fait into line with 
ether scientific workers, and found one of the greatest 
and most potent of sdenoM. 

I daresay biologists will think I am vapouring, for 
most of them are cootogists and botanists, and do 
not, almost as a point of honour, loide outside iMr 
Medal sciences; and, white oR biologists will agne 
that fiieir opponents (usually, at 1 say, tfaa m aj o n Qr) 
employ wrong mcdiods of mquiry, none will believe 
that biologistB as a doss are ignorant or nttlectful 
of the riut mediod. Well, consider the fcdlowing. 
Scores ot similar Instances may be found in litma- 
ture. Once 1 read a book in the author formu- 
lated BUppoddons of no very meat importance, but 
which he, npfu-antly using all die available evhftnce, 
tested essefuuy and esUblished sucasttfuUy. I may 
have been wrong in my opinion, and the author may 
havs been superfldal ; but latnr I read a review of die 
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took vy « very distinguiahed biologwt He contro. 
verted not a fact or an inference all he had to aay 
was “The trail of the deductive th nker le over all 
But bow on earth can In ^ supposibon be established 
accept by deductxxi? Cruasl testing u deduction 
All interpreUtive saence has been created by it If 
my hypothesis be true and all others wrong then this 
thing and that and that other must be true also 
Let me see if It IS so Again 1 once ar{,aed with 
anodier distuiguisbed biologist But isn t the evi 
dence true? said I It may be said he but 
It a not the sort of evidence we accept nowadays I 
1 found that Ins op nions corresponded with those of 
the writer of the following passage another very 
distinguished bicdogut — 

The recognition that only by expenmental method* 
can we hope to place the study of zoology on a footing 
with the sciences of chemistiy and i^sks is a com 
paratvely new conception and one that is by no 
means admitted as vet by all zoologists 1 do not 
wirfi to disparage tnose studies that deal with the 
descriptive and the historical problems of biology 

It IS tmdoubtedly true that many zoologists 
have ^lent their hves in acquiring a btoad know 
ledge of the facta of their science fall to make use 
of uieir mfdrmation by testing the very problems that 
their work suggests This (a owing no doubt to 
their exclusive interest in the observational and de- 
scriptive sides of biology but also in part 1 think to 
the fact that the experimental method has not been 
recognised by zoologists as the most important too! 
that saent sts employ the essence of the expen 
mental method consists m retju rmg that every sug 
gestion (or hypothesis) be put to the test of e^n 
ment before it is admitted to a scientific status From 
this point of view the value of a hypothesis is to be 
judged not by its plausibility but bv whether it 
meets the test of experunent It is sometimes 
said that Nature his already earned out innumerable 
and wonderful experiments Let us not be blinded 
by rhetorical quest ons of this kind And so on and 
so forth 

I wonder if anyone can tell us of a passage in 
any sort of literature which contains more misunder 
standing than the one I have quoted Rhetoncal 
indeed I Of course the essence of the experimental 
method is not that every suggestion shall be put to 
the test of experiment Experiment is a mode of 
observing not of thinkmg It is used only when the 
desired facts cannot be directly observed and only 
for the puipose of rwnmdng the conditions which 
obscure them Of course physics and chemistry are 
advanced and accurate, not b^use of difSculbes in 
observing, but only because their workers have ven 
fled both their facts and their thinking because tbev 
have accepted all tested suppositions readily and be 
cause they have been m a position to measure and 
weigh acciiraMy They are experhnentel only be- 
cauee from the nature of things most of the desired 
facts were obecured and could not be revealed except 
by eome device Physicists and (hemlsts would not 
be so siQy as to expenm en t if they couM observe at 
sight As a fact nearly all their established truths 
started with suppositions founded on patent facts and 
were tested expmmentally only because of the paucity 
of such evidence There is nothing sacros a nct about a 
fact discovered experimentally or about a hypothesis 
so tested If you twist a dog s tail e x per i mentally 
the howl you elicit is not m die least more valiuM 
intrinsically than the tail which you observe directly 
You prove a tdan a thief }uat at surely by observing 
the spoons stkkmg out of fais pockAs as by turalng 
them out Of course expenment is valuable but we 
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need not assign it wrong values It enables us to pene- 
trate below the surface But a diving dress is not the 
only wear 1 here are things worth knowing on the sur- 
face — so many thmgs nearly all the facts of soology 
botany and most other biological sciences that if 
they be ignored crucial testing is impossible Of 
course hypotheses founded on or even confirmed by 
experiment are like all other untested hypotheses 
mere guesses whereas all tested hypotheses whether 
proved expenment ally or otherwise are in a differeni 
categofv for a real test is crucial it not only con- 
firms the truth but also eliminates the untnitn If 
literature be exanuied I think it will be found that 
when anyone insists that all sutoosmons must be put 
to the test of expenment be really asks that we stoU 
Ignore all evidence except that revealed by expen 
ment and all suppositions except those founded on 
experiment— that in fact wei snail grant his facts 
the same status and his opinions the same immunity 
from criticism that other sectanans (e g Mohamme- 
dans) claim for their evidence and opinions Com 
pare Newton who when he found that the moon s 
orbit (a thing which must be directly observed) <fid 
not as then calculated tit into his theory of gravita- 
tion laid aside hn supposition for many years and 
published it only when a fresh inquiry demonstrated an 
error m the first calculation Consider the glaring 
tnusm that Variation is the sole cause of non-tn- 
hentance apirt from variations like exactly begets 
like when parent and offspring develop uimer Hke 
conditions No biologut will venture to dispute tihat 
truism Is It necessary to test it experimentally? If 
it be true what becomes of the Lamarckian and Neo- 
Darwinian suppositions and much besides that bio- 
logists have unendingly tested experi nentally and 
unend ngly disputed about’ 

When such freakish partisan stuff ns 1 have quoted 
can be published and a^Iauded is it not evident that 
biology must remain a tumbling ground for whimsies 
unless Its workers discuss and agree on its rules of 
procedure’ The rules under which other interpreta 
live sciences have been created — that language must 
be precise and significant that all venfiable wets are 
equal before science that all suppobitions must be 
cruc ally tested before admittance to a scientific status, 
and that all fully tested suppositions must be candidly 
accepted — are so few and simple that were they 
rigorously applied then since the evidence it so abun 
dimt it IS certain that biology would soon rank among 
the greatest best established and most useful of 
sciences It s generally thought that the muItipHctty 
and diversity of b ological phenomena derived, as they 
are or should be from so manv saences make the 
task of the inquirer peculiarly d fflcult Actually the 
reverse u the case, for when evidence is abundant 
and diverse opportumties for testing are correspond 
mgly frequent and estibllshed truth rightly toui^t 
should soon cover a wide area Other sciences halt 
while evidence is painfully collected biology halts be- 
cause the methods of its students are sua that tlw 
are unable to use the abundant evidence already avau 
able 

Dr Bather says d propos of recapitulation At the 
moment when his letter was published some of us 
werq discussing that very question at the Linneaa 
Society and Sir Archdall Reid, bad he beoi present, 
would have seen that the issue was far from beuig 
the simple one that he unagines As readers m 
Naiuu know I am very modest and retinng Never 
theiess if Dr Bather will indicate his difficulties 1 
believe I can help him The truth is I have on 
one hand great faith in ordinary scientific procedure 
«nd on the other, amid vast ignorance a toowle^ 
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of MQto facts whidi appear to have escaoed the notice 
of U< 4 o|dsts, for example the truum I have men 
tinned that apart from variations offspring tend to 
recapitulate the development of their parents 

G Abchoall Rod 

9 Victoria Road South Southsea 

Mar leQpse Resatta and the Pimevle of RalatfvHy 

On a recent occasion I read a paper before the Man 
chaster Literary and Philosophical Society on the 
nature of dimensions in which admitting the posai 
bilitv and even probab lity of space and time having 
secondary characteristics like those suggested 
Lorents and Einstem reasons were mven for doubting 
whether the methods employed for nndmg them could 
be rehed on and experimental evidence before it 
could be accepted would have to be subjected to 
searching adverse criticism Prof Eddington a solar 
eclipse results were therefore submitted to a process 
essentially the reverse of his which had for object 
not the confirmation of a theory but the discov^ 
of an empu^cal relation During this process it soon 
became evident that the astigmatism of the coelostat 
mirrors which had given mudi trouble dunng the 
echpse by distortmg the star images had also 
affected the field and altered the star positions The 
stoppmg down of the objectives aggravated this evil 
in a double sense first the reduction of the star 
image astigmatum makes it impossible to construct 
a picture of what might be called the field astlg 
matism of the mirrors and secondly the mailer 
the diameter of the penal of light rays for each star 
the further apart would be the reg ons on the mirror 
from which these pencils acre reflected Therefore 
if the various reg ons of the muror hid semi 
independent t its the places of the stars on the plates 
would be affected by these tilts If for some of the 
existing plates these penals should be found to over 
lap and if the star image astigmatism is sufficiently 
marked t^ these plates might still be used for the 
obim for which they were taken 

Wishing first of ail to redetermine the positions 
of the stars as they appeared before scale corrections 
had been apphed ui order to trace the wandering of 
the images it was found that for the outermost stars 
10 and II these negative corrections would amount to 
045' This in itself was a most disconcerting dis 
covery for the difference of displacement on which 
the echpse conclusions were based is only 075* It 
IS of codrse quite impossible for the telescope tube 
to have altered sufficiently in four and a half mmutes 
to produce this result and a change of focus 
of the objective would have had no effect therefore 
die mirror must have warped even dunng this short 
time At Pnnape the passage of clouds would pro. 
duce an irregular warpmg effect and this would 
account for die unsatisfactory photo^phs obtained 
there In order to form some idea about the nature 
of the field astigmadm it was now decided to esti 
mate the tangential displacements of the stars for 
these would not be Influenced either by the scale 
corrections or by the radial displacements but ofily 
by the mirror warpmgs It was then found that 
SOU'S 3 4 and 6 which lie almost in a straight line 
between 5 and to had moved about 044* across the 
connecting ime of these outer stars On averaging 
the unconected radial displacements it was found that 
a slight scale correction of about +00003* had to be 
made as was done by Prof Eddington in order to 
hfumonise them with the Einstein estimates the 
wwise m mv case beuig that the mirror may have 
acqmred a slight temporary concavity If however 
there, was a temponuy convexity necessitating a scale 
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correction of say -00003* displacements would 
appear to conform to the empirical formula 109*— 
o oooaa* It will thus be seen that the use of coslostat 
mirrors is not advisable lAiere as under echpse 
conditions rapid changes of temperature are unavotd 
able C E Staoinna 

Lancefield I^'est Dtdsbury July ai 

Mr C E Stromkiter greatly exaggerates the 
possible effects of astigmatism of the coelostat mirrors 
on the positions of the star images He appears to 
consider that the pencils forming the different images 
are reflected from entirely different portions of me 
coelostat surface As a matter of fact with the 4>m 
lens the pencil produemg the extreme star image was 
reflected from a portion of the mirror whioi had 
8s per cent of its area common to that producing 
the central pencil and with the 13 m lens (stopped 
down to 8 in ) the com non portion was even greater 
That there was a slight astigmatism of the mirrors 
IS not denied Its presence was mdicated by small 
differences in the scale and orientation constants of 
the plates determmed m two different ways from 
the right ascensions or declinations These differences 
gave a measure of the amount of the astigmatism 
and showed it to be very small and of very slight 
effect on the gravitational displacement The ques 
tion has been fully discussed by Prof H N Russell 
(Monthly Notices R A S vol Ixxxi No a Decern 
per iqao) with the result that the conclusions deduced 
from the ongmal reduebons of the eclipse plates were 
fully substanbated and the Einstem displacement con 
firmed F W Dvson 

The Atomie Radhu and the loii<eation Potentlai 

Prop Evb s interesbng contribution to Nati rk of 
June 30 p 553 on the relation between the ionisation 
potential and the atomic rndius induces me to pubhsh 
certain sunilar ideas of mme on the same subject to 
which I referred some tine ago before the Royal 
Soaety in some remarks on Prof Rankine s paper 
On the Proximity of Atoms m Gaseous Molecules 
(Proc Roy Soc February 19a i) I did not publish 

the results because I des red to wait for further data 
rhese ideas may be stated as follows — 

According to the Rutherford Bcdm model of the 
atom by the radius of the atom is meant the distance 
from the nucleus of the outermost electron 1 e the 
electron the quantum vibrabons of which cause the 
radiation of the arc hnes of the atom Sommerfeld 
has shown that m the normal (unexcited) state the 
orbit IS characterised by the azimuthal Quantum- 
number unity and the radial quantum number zero 
This orbit is circular but to cidculate its radius we 
must know what is the field of force exerted by 6 m 
central nucleus and the remainmg (n— i) electrons 
upon the vibrabng electron This is at jxesent an 
insoluble problem but Mr S N Basu (Phil Mag 
Novonber 1930) has shewn that we can at least 
arrive at a qualitabve explanation of Rydberg s laws 
of spectral regularity by assummg the attraebng 
qrstem to be e^valent to a net central charge unity 
with a doublet of strength L On the bases of this 
theory if a. Is the radius of the monoquantic orbit 
It IS easy to show that 

** «• - energy of tlM vibrat ng electron 

•mA(is) where (ir)a> convergence frequency of the 
principal senes of the element in absolute 
measure 

■'pVo, Va»ionisation potential in r/ units 
For the H atom we have according to Bidir s 
theory 
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(ok"* radius of the electron m the normal 

state) 

=0 S32X io~* cm 
and 

—-#(13 54 volts) Therefore for -ui element x with 
an ionisation potential of V, we have 

^^_(o53*xi3S6)^,o-,,„ 

fhus the atomic radtus vanes inversely as the iontsa 
tion potential 

Ihe atomic radii calculated according to this for 
mula are in general smaller than the atomic radii 
calculated either from crystal data (Bragg) or from 
the kinetic theory of gases (Rankme and others) 
They are shown in the appended table for the sake 
of comparison — 

Atomic Radius 


H 1354 

He 3540 
Ne 3380 

(Horton Phil Mag 
S40 


Ni 


S" 


033 

May 1931) 
«34 


Cu 763 

^ 21; 

Sr 567 

SI9 

Zn 93s 

Cd 895 

Hg 10 38 


083 — 


177 — 


11 7 30 « W 2 *5 ■*“ 

Mn 738 098 147 

The values of V, for copper silver and gold have 
been calculated from Hicks s value of the (iS) term 
for these elements That for manganese has been 
similarly calculated from Mr Catalan s value of (iS) 
for manganese (not yet published) For these data I 
wish here to record my mdebtedness to Prof Fowler 
and Mr Catalan The sources for the other values 
are quite well knosvn Mboh Nao Saha 

31 Cromwell Road London July 13 


I READ with great interest the article in Nature of 
June 30 on the Amencan and British superannuation 
systems The selection of a satisfactory sdieme of 
superannuation is a matter of great importance in 
the organisation of a public service On the one 
hand an age limit can be effectively enforced only 
when suitable provision is made for those who are 
forced to retire and on the other the provision of a 
pension conditional on the completion of a full term 
of service is objectionable because a public servant 
who retires before that period is completed is penaUsed 
by the loss of a portion of the consideration for which 
he has given his labour The result is that although 
a man may feel that he would do better work in 
another sf^ere, and has an opportunity of ddng so, 
he cannot bring himself to forgo the pension towards 
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which he has already contnbuted some years of 
service 

The recent Committee of the British Science Guild 
on the Utilisation of Science in Public Departments 
considered this question and came to the conclusion 
(Joum Br Sci Gd June 1931 p 37) that the best 
solution appeared to be to award at the end of every 
year s service a pension (or iltcrnatively an endowment 
insurance) accruing at the age fixed for superannua 
tion (or in the case of the insurance at that age or 
previous death) independently of whether the officer 
hid remained in the service or not The advantages 
accruing in respect of a single vear :> service would of 
course be comparatively small but those for succes- 
sive years would when added together furnish an 
adequate provision for the old ige of offic als who had 
served the full term white thev would be a welcome 
addition to the resources of those whose liter careers 
had followed other directions 
It IS essential that these benefits should be secured 
by public funds and based on actuarial calculations at 
current rates of interest Ihe amounts now quoted 
by insurance companies are apparently calculated on 
pre war rates and are tar too low 
This scheme coull be adopted whether the basis 
of the superinnuation were contributorv or not 
July 19 John VV Evans 

May I pioint out in connection with the note ap- 
pended to my letter printed in Nature of July 31 
p 651 thit if only one mutual life assurance company 
wer iviiliblc the argument quoted in the leadmg 
article of June 30 would be answered for that argu 
ment implied thit dividends necessanly go to share- 
holders ’ The rem irk ibout expenses in the note 
leives the po nt c f piragnph (1) of mv letter un- 
touched aid the finil sentence of the note mikes me 
wonder whether the two-year-old Amencan Teachers 
Insunnce and Annuity Association will grow up and 
prove Itself to be more philanthropic than the 
selected assurance companies in England 
I im afnid that quite unintentionally my former 
letter must have seemed offensive to hive justified 
>our note to it Ihe hot drv weather has bwn and 
still 18 trymg to us all et tout comprendre e eet 
tout pardonnerl W Faun Elderton 

July 32 

A Novel Magneto-Optioal Effeet 

In connection with the very interesting observations 
communicated by Dr R Whvtlaw Grav and Mr 
J B Speikmin INaturk July 14 p 619) I should 
like to ^int out tne close simiiinty of the jffienomena 
which they have observed with those observed m die 
cise of soap solutions (Proc Roy Soc A 1931 vol 
xcviii p 393 and Joum Chem Soc igao,! vol 
cxvii p 1306) 

Gray and Speikman desenbe the formation of 
flexible stnngs or fibres in clouds of various metallic 
oxides these fibres being made up of particles of col- 
loidal dimensions which stil' retain their individuality 
Miss Laing in her study of gelatinisation, was iM 
to the conclusion that such conjunction or orientation 
of colloidal part cles forms the mechanism of gelatini 
sation For instance in 1 soap solution the individual 
colloidal particles are otherwise the same in the 
liquid sol as they are m the elastic jellv In the letter 
referred to it is pointed out that the particles in a 
cloud of cadmium oxide have an exceptional tendency 
to form such strings and this agrees with the striking 
behaviour of Svedberg’s sols of the same substance 
in alcohol which on standing gelatinise but on diAt 
shaking revert to die fluid condition an altemamn 
which can be indefinitely repeated 
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Gr«y and S^ieakmao ■ reaulu an of apecial intomt 
becauM they occur In a particulariy elinple fyateni 
and diiu afford oppartuniiy for atudyins themectaaniam 
of tfaia effto whicfa, if Mm Lungu hypothec U 
correct mutt account for gelatinuation even in the 
moat complicated tyatmu J W McBain 

University of Bristol July 19 

ff elaaaa aiM OMhMtiaa 

Can B J Mardbn b letter in Nature of July 14 
(a 633) raises a question which must be exercising 
m niuids of many of the readers of Natcre to-day 


„ n su A control of the product of their 

new knowledge— as to secure that t shall be used fa- 
the development of a better order of society out of 
the existing chaos ? Sdence— knowledge— alone can 
create this new order and save Eun^ mm relapsuig 
into barbarism If this be accepted at a true sUte 
ment of fact we ire led naturally to inqutn What 
are the best mediods to pursue to secure that science 
shall be so applM? 

The time is now npe for scientific workers to set 
to work to devise a pracUcable sdieme which will give 
to scienoe its proper place in shaping the future 
destioies of the world This is one of the chief pur 
poses for which the National Union of ScientifiL 
Workers exists Capt Marden a idea seems to in 
volve a sort of international Syndicalism applied to 
sciendfic workers and to scientific work (Those 
readers who know about Syndicalism only from the 
dally Press will find a clear expos tion of the Syndics 
Hst position in Mr Bertrand Russell s Roads to 
Freedom chap 111 Geo Allen and Unwin 
3s fid ) Such an organisation would offer no ade- 

r te security against the tyranny of a group over 
rest of the community and a dictatorship of 
scientific workers might be almost as great an evil as 
a dietatorshm of miners or of food producers or of 
financiers We should like to urge Capt Marden and 
others who mav have thought out schemes for the 
prt^ier utilisation of science for the salvaging of what 
IS worth preserving in our t vilisation and particularly 
those who have thought them out m the light of the 
large and growing volume of literature on the 
prMilem of the fdls of the producer (whether a pro 
duoer of knowledge or of other essentials! in the future 
society to publish their ideas in detail 

J Henderson Smith 
Chairman of Execut ve 
A G Church 
Secretary 

Nahonal Union of Scientific Wcrlcers 
3« Victoria Street Westminster 
S W I July 19 


In Nature of August is 1930 (vol cv p 743) 
a letter was published from me on the behaviour of 
bees visiting the flowers of the runner bean Phastoliu 
mulhflorus to the effect that almost invariably the 
nectar was obtamed from the flower by penetrating 
ffie calyx and corolla close to the position of the 
nectaries the humble bees with their stronger man 
dibtes bitmg throi^ the sepals while the honey bees 
took advantage of this pioneer work of their stronger 


To ray surprise this year I find no such depreda 
ttons maoo on the blossoms but all the numerous 
luifflb^ boM are gettmg the nectar in a legitimate 
way that uiparently radicated by Nature v« by 
dm^g to me more open left side of the flower and 
mtniiHnff ffie p roboa el a bedde the pistil and stamens 
down^to dm nectar at the base of the petals No 
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honey bees have yot been seen on dm flowers but 
whether becaiue of thev scdraty or by reason of 
their bemg now unable to reach the honey is not clear 
As the jasmine flower is still bitten by the humble 
bees It would appear that the hot and dry season has 
caused the chan^ in the behaviour of the bees towards 
dm bean flower probably by hardenmg the calyx and 
makmg It more difficult to penetrate whilb causmg 
die bloom to be less in sue and depth so that the 
nectar can be more easily reached from a frontal 
approach Hartoro J Lowe 

Torquay 

A New Theereai aa the DeeUe PandidHai 

The followuig interesting relation is believed to be 
n«!w — 

Let M and m be the masses of the bobs of a 
double pendulum and let A and B be thetr reflective 
amphtudes with suffixes i and 2 to denote the modes 
Then 

A A, _m 

M 

Ihe negative sign merely indicates that m one mode the 
bobs are c^iposed and it may therefore be ignored if 
the absolute values of the amplitudes are considered 
It IS noteworthy that the product of the amplitude 
ratioa u mversely as the mass ratio— that is directly 
as the respective distances of the bobs from their 
centre of ^avity It is striking that the product of 
the ampbtude ratios is independent of the lengths of 
the pendulums i e independent of the relative position 
of the bobs and the point of support 
When the bobs are of equal mass it follows from 
the foregoing that the lower pendulum is divided by 
the vertical through the pomt of support into seg 
ments the ratio of wh ch in one mode (s the reciprocal 
of the ratio in the other mode t e if one point of 
section be obverted or swung about the middle of the 
lower pe dulum through 180® the two bobs and the 
two po Its of section then for n a harmon c range 
which his n anv well known [ r p rt cs 

H S Rowell 

»5 Boltoi Road Ch swick W4 July 18 


1 HAVE recently pa d another v s t to Shenngha n 
and have again devoted my attention to the ferru 
ginous pan which for a distaice of more than a 
miarter of a mile is exposed in places ui the base of 
the cliff forming Beeston Hill From different areas 
of ffiu pan I have taken fifteen more exanples of 
the ochreous flints sudi as occur upon the foreshore 
exposed at tow water The specimens as would have 
been clear to anyone examinmg the deposit mtel 
ligently were without question in st(« and were 
embedded prior to the deposition of the great masses 
of glacial and other strata of which the cliff is com 
posi^ J Reid Moir 

One House Ipswich July 33 

The Dr«i^ ami UndsrrMMI Watsr 

The present drought affords an excellent oppor 
tunity for studymg natural underground dramage m 
limestone (including chalk) districts In many 
streams part of ttie flow twi place underground 
but the tact cannot readily be ascertained while a 
surface flow contmues Tne flow of smaU streams 
u now so mudi reduced that the whole stream may 
be swallowed m ffie limestone and may reappear 
losver down It is to be hoped that geologists in lune 
stone districts will seite this ogportunky to make 
observation! Bernard Hobson 

Thornton Hallamgate Road Sheffield 
Jufy 33 
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The Application of Interference Methods to Astronomy 


By H Spbncbr Jones, Chief Assistant 
'^HE recent measurement at the Mount Wilson 1 
•L Observatory, Cahfornia with the aid of an I 
interferometer, of the ang^r diameter of the star 
Betelgeuae has attracted much attention and has 
incidentally illustrated the advantages to be de 
nved from the application of interference methods 
to astronomical measurement In view of the 
stnkiog success of this application it is some 
what surprising that the possibilities of the 
method have bMn generally overlooked by astro 
nomers, for the principles underlying the methods 
are by no means new, and their application to the 
determination of the angular diameters of the 
stars was indicated by Fizeau so long ago as 
1868 It IB of interest to recall the exact words 
used by Fizeau the suggestion being thrown out 
by him inodentally m a report on the Bordin prize 
of the Acad^mie des Sciences — 

* II existe pour la plupart det ph^nomines d intei 
fdrence tds que les franges d Young celles des 
miroirs de Fresnel et celles qui donnent lieu k la 
scintillation d apris Arago une relation remarquable 
et ndcessaire entre la dimens on des franges et oelles 
de la source lumineuse en sorte que les franges d une 
tdnuitd extreme ne peuvent prendre naissance que 
lorsque la source lumineuse n a plus que des dunen 
sums angulaues preaque insensible d oil pour le dire 
en passant il est peut Itre d esptfrer qu en s appuyant 
sur ce pnneipe et en formant par exemple au moyen 
de deux larges fentes trie denrtees des franges d inter 
fdrence au foyer des grands instruments destinds k 
observer lea etoiles il dev endra possible d obtenir 
quelques donndes nouvelles sur les diamitres angu 
laires de ces astres 

Stdphan was the first to attempt the determina 
tion of the an^lar diameters of stars in this 
way He worked out an approximate theory 
baaed upon elementary considerations of the 
interference phenomena obtained in the focal plane 
of an objective when a uniformly illuminated 
circular disc of small angular diameter a is 
viewed through it the objective being covered by 
an opaque screen in which are two parallel narrow 
rectangular apertures The conclusion was 
arrived at that, in general a senes of parallel 
and equidistant interference fnnges would be ob 
tamed, but that the fnnges would disappear if the 
distance arart of the slits 1 satisfied the relation 
ship a«x/Z » X being the mean wave length of the 
hght A determination of the distance apart of 
Ae shts for which the interference fringes dis 
appeared is therefore sufficient to enable the 
ang^r diameter of the object to be deduced 
The practical difficulty arises that in attempting 
to determine m this way the angular diameter of 
a stsn^ the loss of hght due to the restriction of 
the aperture to two narrow slits is so great that f 
the fnnges would in g^eral be very famt 
St^han removed this difficulty by showing ^hirt ' 
extended apertures could be use4 without senous 1 
error provided that they were equal and possessed | 

> A 4 MMkMMUcd BTCU gsUQs npt«u tWi bjr iIm nUltauiuti 
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, The Royal Observatory Greenwich 
two axes of symmetry at right angles to each 
other, one of these axes passing through the 
centres of the two apertures and that their width 
was small compared with their distance apart 

With the 80 cm I oucault refractor of the Mar 
seilles Observ itory SUphan in 1874 examined 
Sinus and other stars The fringes were obtained, 
but they did not vanish even with the maximum 
possible separation of the slits The least dia 
meter measurable by this method with this mstru 
ment was o' 16 but from the apjiearance of the 
fringes Stdphan was able to conclude that "les 
experiences cities ne prouvent pas seulemcnt que 
le diamitre apparent dcs dtoiles examinees est 
inf^rieur ho 16 elles montrent encore que ce 
diamhtre est une tris faible fraction du nombre 
precedent 

The subject was taken up again by Michelson, 
who in 1890 gave a more rigid theoretical dis- 
cussion of the method than Stdphan had done 
Fhree cases of interest were examined and the 
pnncipal results obtained may be summansed 
thus — 

(I) If the object is a c rcular d so of uniform 
brightness of apparent angpilar diameter a, the 
series of interference frinj,cs produced in the focal 
plane of the objective when the iperturc is limited 
to two narrow rectangular and parallel slits will 
vanish when the distance apart of the slits 1 is 
given by Isst ssx/a 

(II) If the object is not of uniform brightness 
this relationship is modified The precise modifies 
tion for anv given law of variation of brightness 
can be easily determined If for instance the 
illumination falls off towards the limb according 
to the law of darkening observed for the sun, the 
relationship becomes I 1 ttx/o 

(ill) If the object is a double source with an 
angular sep iration of the components of amount a 
the fringes vanish for a distance apart of the shts 
given by i\/a provided that the two components 
are of equal brightness that their distance apart 
IS large compared with their separate diameters, 
and that the length of the slits is perpendicular 
to the line joining the centres of the two sources 

The method has practical appbcation in the 
measurement of the angular diameters of small 
bodies such as planetary satellites and asteroids, 
and more recently of the angular diameters of 
stars and also in the measurement of the separa 
tions and jxisition angles of close double stars or 
spectroscopic binaries 

The angular diameters of small bodies such as 
satellites are usually measured with a filar micro 
meter The measurement is possible only under 
conditions of the best atmospheric definition and 
even then the probal^e error of observation is 
rdabvely large, since the width of the finest 
spider web is comparable with the hnear (Batien 
Bions of the image in the focal plane of the tele 
scope Using the interference method it is found 
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that the fnnra caa be well observed even ui^ 
cooditions M poor atmospheric defirntton, 
the use of a filar micrometer would be impossible 
The method has the further advantage that as 
the apart of die slits is varied the 

separation which causes the fnnges to vanish 
can be very precisely determined, so that the 
error of observation is greatly reduced With 
small faint objects on the other hand, the loss 
of light arising from the use of narrow slits is 
serious At the Pans Observatory an attempt 
was made to determine by this method the angular 
duuneter of the m^or satellites of Jupiter but the 
light was not sufiwent to render the fnnges 
VMible Hamy therefore extended the theory 
to the case m which the sbts are of a width which 
IS comparable with their distance apart If the 
sbts are rectangular of width a and distance 
between their centres I the formula obtained by 
Michelson for the distance corresponding to the 
vanishing of the fringes must be replacM by 
/=! 21 X/a{l +0765 («//)*} 

Michelson and Hamy used the method for the 
measurement of the angular diameters of the 
major satellites of Jupiter Michelson in 1891 
oburving with the ta in equatonal at the Lick 
Observatoty, used adjustable narrow slits Hamy 
in 1899 um the large equatonal coudi of the 
Pans Observatory and prepared a senes of 
screens of such dimensions that their width was 
one third of their distance apart (as;|I) the 
Widths being calculated so that the angular dia 
meters a deduced from the above formula de 
creased by o* t with successive screens TTie 
screens for which the frmges became least distinct 
were found and by interpolation the angular dia 
meters of the satellites were estimated to o' 01 
The angular diameters so obtained reduced to 

a distance of five units for Jupiter were as 

follows — 

I II III iv 

TTamv 008 087 128 131 

Michelson 102 094 137 131 

The agreement between the two senes is very 
much ^tter than would be obtained with micro 
meter observations 

The method does not appear to have been 
further employed until the past year when at 
Michelson s suggestion it was tried with the 
100 in Hooker telescope at Mount Wilson In 
view of the advantages of the method this seems 
somewhat surprising possiblv it is due to an 
exaggerated idea of the difficulty of the observa 
tton Resides the application to satellites and 
asteroids the method might be employed for the 
measurement of the oblateness of such bodies as 
Mercury which have no satellites from a study of 
the motion of which the oblateness might be tneo 
retit^ly deduced and for which micrometrical ob 
servltions are not sufficiently accurate It can 
easily be shown that by rotating the slits into 
diiferent oneatatioos the corresponding angular 
diameters are determined 
NO 2700, VOL I 07 l 


At Mount Wilson the method has been applied 
to the measurement of the angular diameters of 
stars Theoretical ctmsiderations have mdicated 
dial the stars of largest angular diameter are to 
be sought amongst the giant red, or M-type 
stars, such as Because, Arcturus, etc , but that 
for no star is the dimeter hkdy to exc^ o^ 05 
a quantity scarcely within reach even of the loo-in 




r -Sitikr MefOnHMVk kIimI o and of tyb* of os B 
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reflector at Mount Wilson Michelson in i8go 
had however indicated the possibility of employ 
mg the method in conjunction with an intenero 
meter thereby enabling the original separation of 
the two beams to be increased very considerably 
The arrangement used at Mount Wilson is shown 
in Fig I and diagrammatically in Fig a A 
steel girder LL ao ft in length is fixed across 
the upper end of the tube of the 100 in 
telescope Two adjustable plane mirrors AA 



reflect the light from a star along the girder to 
two other mirrors BB 4 ft apart whiim in turn 
reflect the lig^t down the telescope tube to the 
mirror, the two pencils finally uniting, as shown 
in Fig 3 and produong interference fringes in 
the focus of the eyepiece To obtam the equality 
in the path oi the two beams (which, for inter 
ference in white light to be observed, must be of 
ao accuracy of 1/10,000 m ) an adjustable double 
wedge of glass is placed in the path of one of 
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the beaou, compensated by a plane parallel plate 
m the other beam. The girder is capable of rota 
Uoo, so as to test whether the fringes vanish in 
sJl position>angles, thus excluding the possibility 
of the vanishing being due to a double source 
The observation calls for a high degree of ex* 
perimental skill, as all who have us^ an inter 
ferometer will realise, and after shifting the 
nurrors it is a matter of considerable difficulty to 
find the fringes again 

With a line of 20 ft it should be possible 
to observe the disappearance of the fringes in 
the case of stars the angular diameters of which 
exceed about o*' 02 When the telescope was 
pointed on Vega the fringes did not disappear 
even when the two adjustable mirrors were at 
their maximum separation, indicating that the 
angular diameter of Vega is less than this 
amount In the case of Betelgeuse the fringes 
disappeared when the separation of the mirrors 
was to ft Adopting as the mean wave length of 


/ 



Fro 3— D «•'■><> lliuiriilini (In pathf oTihc two inlerfo' ng I cinu 


the light 5500 angstroms, the value of \/l is 
o" 037 Assuming that there is no darkening 
towai^s the limb, the 'ingular diameter of Betel 
geuse will be i as x o*' 037 or o" 046 It is prob 
able that the supposition of darkening according 
to the same law as for the sun would be nearer to 
the truth, and the angular diameter would then 
be I 33 X o' 037 or o' 049 To this extent the 
deduced angular diameter is uncertam More re 
cently the fringes were found to vanish in the 
case of Arcturus when the mirrors were 19 ft 
apart, corresponding to an angular diameter of 
o' 024 This IS almost the limiting angular dia 
meter which can be measured with the present 
a{^aratus 

The number of stars the angular diameters of 
which exceed o' oa is probably not very great , 
acoi^ing to Eddington’s estimate they are to 
be found amoi^t K-type stars of zero visual 
magnitude, or M type stars of zero to third magni- 
tude The appearance of the fringes in the case 
of Vega with the maximum Reparation of the 
mirrors was so distmct, howe\er, that it Is con 
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stdered that interference would be obtained with 
a base hne of xoo ft or more , if the mechamcal 
difficulties can be overcome, the appbcation of 
the method will no doubt be extended to base 
lines greater than ao ft 

The determination of the angular diameters of 
stars IS possible only with the aid of a very large 
instrument I or the measurement of the separa 
tions and position angles of close double stars, the 
method can be employed with comparatively small 
instruments, and it is in this field that the method 
possesses the greatest possibihties Its advan 
tages as compared with the use of a filar micro 
meter are considerable Adopting the late Lord 
Rayleigh’s criterion for resolving power, a double 
star will appear just separated in a telescope if the 
central image of one component falls on the first 
diffraction ring of the olher since with a tele 
scope of aperture d the distance between the 
central image and first diffraction ring is i 22\/d, 
It follows that this is the smallest angular separa 
tion of the components of a double star for which 
the star will appear double But uith the inter- 
ference method, is has already been stated, the 
fringes disappear provided that the distance apart 
of the slits IS \/2a, a being the angular separation 
of the components, the fringes due to one star 
then falling exaitly between those due to the 
other The least separation which can be ob 
served bv this method corresponding to a dis 
tance apart of the slits equal to the aperture, d 
IS therefore \/2d and it will be seen that the 
method increases the resolving power of a tele 
scope in the ratio of about 2 44 to i Expressing 
d in inches, the normal angular limit of resolution 
is approximately s'/d, with the 100 in telescope 
a separation of o' 05 should be just observable 
with normal methods of observation, the inter 
ference method reducing this to o' 02 1 hat this 

increase m resolving power is actually obtained 
IS proved by the observations of Capella at Mount 
Wilson This star was known to be a spectra 
scopic binary, but visual methods had failed to 
separate the components though it was estab 
lished thit their separation could not exceed 
o' 06 It therefore provided an interesting 

test object The disappearance of the fringes 
was easily observed with the loo-in tde 
scope the distance apart of the slits when 
this occurs determines the separation, and their 
orientation the position angle of the binary 
Observations secured on six nights enabled 
an orbit to be computed The obsei ved 
distances and position angles together with the 
residuals from the values deduced from the com 
puted orbit, are as follows — 

D«u Dmiboi RtudiiU PoMioa anglt RmkIwI 

1919 Dec 30 0*0418 o'ooooo — — 

1920 Feb 13 00438 -000003 so +04 

„ 14 00451 +000004 10 oro 

, 15 00443 000000 3364 — o^ 

Mar 15 0-0505 000000 3420 -04 

April 33 — — (not stated) -o-a 
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TbeM figure* emphasise the remarkstble accuracy 
of the method (the largest residual m distance u 
only four ten thousandas of a second of arc I) 
It IS stated that with care both angular separa 
twn and position angle can be measured wiui an 
accural^ of about i per cent This accuracy is 
much greater than Is possible with a filar micro* 
meter The method possesses the further advan 
tage that the percentage accuracy in both distance 
aiM position-angle does not decrease with decrees 
ing separation, with the filar micrometer, on the 
other hand, the error of observation increases con 
siderablv with decreasing separation For the 
success^ use of the interference method good 
“seeing” is not essential, whereas for the 
observation of close double stars with a filar 
micrometer very good seemg is necessary In 
eiqilanation of this unexpected result it is sug 
gerted by Hale that “in bad seeing, when using 
the whole aperture of the objective, there is an 
integrated effect of the hght waves meeting in all 
possible phases, which tends to obhterate the 
details of the diffraction pattern of the star 
image, but that when two light pencils are selected 
at opposite ends of a diameter the result is not 
an mtegration, but a mere displacement of the 
diffraction-pattern, sufficiently anall for the eye 
to follow “ 

If the distance between the shts is gfreater than 
the value which gives a unique position 

for which the fringes disappear there will 
be four position-angles for the slits m which 
this occurs, these positions being symmetrical 
with reference to the hne joming the two com 
ponents via and p+ir±$, where p is the 

required position angle The most accurate 
method of observation is to adjust the distance 
apart of the slits so that 0 is about 30 ** to 50 ^ 
and to measure the four positions in which the 
fringes vanish, so determining 9 and p, if the 
separation of the shts is I, the value to use for 
the computation cff the separation of the com 
ponents of the binary is I cos 9, the separation 
therefore being x/aIcos9 If three different 
values of I are used and the corresponding values 
of 9 are determined the accuracy of the observation 


IS utcreased. We have heretofore supposed that 
the components are equal In brightness and 
separated by a distance large compared with their 
diameters If they are of unequal brightness the 
fringes do not completely disai^ar in any onenta 
tion of the shts, but instead me positions of mmi 
mum visibihty (when the frmges of one star fall 
between those of the other) are observed The 
variation in contrast is greater the more nearly 
equal the components are in brightness The 
method is therefore suitable for the observation 
^ close doubles which do not differ too greatly 
in brightness and are beyond the hmit of 
resolution of, or observable only with difficulty 
and under tM most favourable conditions with 
the telescope available, in conjunction with a filar 
micrometer The time required for a single 
observation is longer, but this is more than com 
pensated by the great increase in accuracy of the 
observation, by me possibility of observing under 
poor atmospheric conditions, and by the smaller 
number of observations required for the deter 
mination of an orbit Prof Hale expresses the 
hope mat mrough a co-operative plan of observa 
tion m which several observatories will take |>art, 
a large number of close binaries may be 
measured in this way 

An attempt is to 1^ made at Mount Wilson to 
extend me memod to me measurement of stars 
several minutes of arc apart Until this is tried 
It cannot be asserted whether or not me difference 
of atmospheric disturbances along me optical pams 
of me two stars would prevent me fringes from 
being observed If it proves feasible to observe 
them in this case it may become ^possible to 
measure me displacement of a star by the gravita 
tional field of Jupiter and there% provide a 
former test of Einstein s theory scarcely possible 
in any omer manner The method might then 
also be employed for the determination of stellar 
parallaxes and proper motions (which dejMnd 
upon the differential displacements of adjacent 
stars) wim a smaller probable error and in a 
shorter time man by existing methods The 
further investigation of these possibilities of the 
method will be awaited with great interest 


The Paris Conference of 

F or an association which, during the first 
thirty years of its existence, has confined 
Its meetings to aties in me British Isles, me pro 
posal to hold this year’s conference in Pans 
seemed somewhat hazardous Whatever objec 
turns may have presented memselves to some 
members, mere can be no doubt that me expen 
meat proved a greater success man any antici- 
pa^ Ounng the week July ii-iv me seventy 
deMgates from national mumcipal, and semi- 
pnvate museums, wim meir president, who by 
good fortune, hamiened to be a man of such dis 
tmction as Sir Frederic Kenyon, were received 
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the Museums Assocmtion 

in the most cordial manner by me heads of me 
State Museums of Art and of Science, by me 
Conseil Municipal and by me duectors of its 
museums, and by me aumonties of Les Invalides, 
me Biblioth^ue Nationale, and similar institu 
tions Receptions at the Louvre me Muste 
d’Histoire NaturCUe, the H 6 fel de Ville, and me 
club “Autour du Monde” enabled members to 
brcome personally acquamted wim many French 
colleagues, and visits to the numerous and rich 
collections of Pans, Versailles, St Germain, and 
Malmaison, under me guidance of distlnguimed 
autbonties, with privileges accorded only to bead* 
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of State among the lay public, enlarged the ideas 
of the British visitors almost beyond the limits of 
recqitivity 

rhe inspiration and the actual knowledge of 
material and methods thus acquired cannot tail to 
benefit the museums and the municipalities which 
were wise enough to send their representatives 
across the Channel On the other side of the 
account our French friends were good enough to 
admit some profit to themselves Ihe conservators 
of provincial museums in the recently formed 
hrench association were particularly pleased to 
see so many councillors of important cities like 
Glasgow, Manchester, Hull, Carlisle, and Exeter, 
takmg a keen interest in the proceedings and 
setting an example to their 1 rench brethren Not 
only did the French museum oflicials observe with 
a pleased surprise that men of science and of art 
could CO operate to their mutual advantage but 
the two camps in Pans were also (for the first 
time, one gathered) brought into friendly personal 
communication, so that the association may have 
begun the building of a new bridge across the 
Seme, from the Jardin des Plantes to the I ouvre 

Among museums of interest to readers of 
Nature special mention should be made of the 
Mus^ National d Histoire Naturclle round the 
\anous departments of which the visitors were 
guided by Dr Louis Mangin and members of his 
staff It was pleasing to see how large had been 
the exchange of casts between this museum and 
our own Natural History Museum and to recog 
nise excellent specimens of British provenance 
At the Mus^ Cluny Mr De Montr^my explained 
the difficulties of arranging collections in a medi 
eval mansion, and the curators noted how sue 
cessfully he had overcome them At the Louvre 
the recently introduced system of guide lecturers 
attracted the attention of museum administrators 
Demonstrations are given in French Fnglish, 
Italian, and Spanish there are from twelve to 
fourteen a week at the Louvre, and a few in the 
other art museums of the State To restnet num 
bers and defray expenses, admission is by ticket 
costing 3 francs each lecture Some of the 
members listened to an admirable exposition of 
the work of David by Mr Rey who is the organ 
iser of the lectures The wonderful collections 
of prehistoric archseology at St Germain excel 
lently displayed and most kindly demonstrated 
to the party by Dr Salomon Remach were among 
the greatest scientific treasures and professions 
enrators also appreciated the visit to the work 
shops 

To allow for the numerous outside attractions 
the proceedings in the conference room were 
wisely limited Dr Hoyle’s account of the 
system of registration employed at the National 
Museum of Wales provoked a lively discussion on 
the contrasted merits of books, loose leaf ledgers 
and card indexes But here the chief feature was 
undoubtedly Sir Frederic Ken^oA’s pnsidential 
address which, while dealing with the arrange- 
tneot of museums of art and archaeology from a 
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general pomt of view, in reference to space and 
design, skqfched out the lines on which, in the 
opmion of its director, the British Museum might 
most advantageously be modified The conges 
tion to which Sir Hercules Read has of late 
directed public attention has to be met Lxperi 
ence shows that the growth of the collections 
cannot be overtaken by the piere addition of build 
mgs Recourse must be had to the storage in. 
accessible cases of a large part of the collections, 
after the example set by the departments of 
natural history of prints and drawings of printed 
books of manuscripts, and of coins For the 
collection of Greek vases a division into three 
parts will be adopted after the plan suggested 
by a former president of the association eighteen 
years ago — namely a public gallery instructively 
and beautifully arranged a series for study by 
amateurs and a stored collection accessible to 
spec alists This method will save much room in 
many departments More room however must 
be given to ethnography since each distinct 
civilisation in time or space needs a distinct room 
for Its display A lecture room is required the 
phns are prepared nnd only await the funds to 
cirry them jut A gillcry should also be devoted 
to temporiry exhibitions The library ought to 
remain as the centre with a ring of exhibition 
galleries round it nnd in outer rectinglc of stor 
age and working rooms Sir Fredera Kenyon 
concluded bV enumenting some ways n which 
the British Museum could help lonl museums and 
intimated that other ways would gladly be entered 
on if the curators of the locil museums would 
make their needs known 

At the receptions in the I ouvre and the HAtel 
de \ die as ilso at the association dinner, to 
which manv of the F rench hosts were invited Sir 
Frederic Kenvon emphas sed the international 
importance of the gathering The delegates from 
the national and municipil museums of Great 
Britain might he siid be regirded as ambassa> 
dors preaching the gospel of peaceful civilisation 
and cementing the ties contracted b\ the two 
allied nations in war This meeting might prove 
the first step tow-irds an international association 
of museums such as had long been in the minds 
of some members and was again set up as an 
ideal bv Dr Loir secretary of the Association of 
French Museums 

It was the enthusiasm with which Dr Loir 
welcomed the suggestion of a Paris meeting first 
publicly made at the Havre congress of the Asso 
ciabon Frangaise pour I’Avanccment des Science* 
(1914), that enabled the idea to be realised at last 
It was the work of Prof Roule and Drs Bruvire 
and Lemoine of the Mus^ d Histoire Naturclle 
that facilitated the execution of the plan But 
the especial thanks of the association were ac*- 
corded to its secretary Dr Tattersall, and to Mrs 
Tattersall for their strenuous labours in seeing 
that the most audacious and the most far reach 
ing enterprise of the Museums Association sra* 
carried through moat happily to a successful end 
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CongreM oa the History of Medicine. 


T he Second International Con^rees on the 
History of Mediane has just been held in 
Pans The meetiogs were well attended and 
the papers were of a high level of interest and 
provok^ some stimulating and fruitful discussions 
The members of the oongress who numbered 
several hundreds, were welcomed by the Chief 
Officer for the Organisation of Advanced Studies 
in France representing the Minister of Public In 
struction who was at the last moment prevented 
from attending and dehvenng the maugural address 
owing to an important Cabinet meeting The 
Chief Officer emphasised the growing recognition 
of the importance of the study of the history of 
science and especially of the histoiy of bioli^ical 
science and medicine as a method of enlarging 
the horizon both of the scientific worker and of 
the specialised scholar The membership of the 
congress which included the deans of all the great 
French medical schools bore eloquent witness to 
this growing interest and it was impressive to 
see not only that almost every country (except 
our own] has established university chairs in the 
subject but also that excellent work is being done 
throughout Europe 

In Pans as in Vienna an extensive museum 
illustrating the history of medicine has been at 
tached to the university The interesting museum 
in Pans was formally opened it the medical 
faculty on the opening day of the congress 
It IS possible to mention only a few of the 
papers that occupied a week s crowded programme 
Both France and Belgum were strongly repre 
sented Dr Singer took the chair at the first 
session when Prof Jeanselme gave an account 
of diets in Byzantine hospitals and convents de 
duced with great skill and ingenuity from con 
temporary non medical documents Prof Jean 
selme also gave an interesting paper drawing bio 
logical deductions from the records of medieval 
astrological lore Prof M^ndtrier spoke of 
h utrapel and sixteenth century medicine 
M Polain of the B hlioth^ue Nationale 
pleaded for international co-operation m the 
bibliography of ancient medicine In this matter 
substantial British contribut ons are available 
The pubhcation is eagerlv awaited of the very 
complete and trustworthy Bibliography of 
Medical Incunabula up to the year 148s com 
piled by the late Sir William Osier while Mrs 
Singer s Catalogue of Early Scientific Manu 
scripts in the Bntish Isles provides a guide 
ava lable to students though not yet all published 
to the manuscript material of this countiy Dr 
Wtckersheimer the scholarly librarian of Straa 
bourg University contnbutM two most iQumin 
ating papers oh fourteenth century medicine 
Dr Tneot Royer the president of the first con 
gress udiicb met last year in Antwerp gave an 
account of the hospitals of Antwerp from the year 
1000 to the present day The publication of his 
vdaqgt on this subject is eagerly awaited by 
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scholars Switzerland was represented by Prof 
Cumston of Geneva, and by Or Sigerist, the 
newly appointed lecturer in the history of medicme 
at Zurich who gave a scholarly account of Conrad 
Heingarter and the astrologi^ medicine of the 
fifteenth century The professor of the history 
of medicme from the Jugo Slav Umversity of 
Prague spoke on Czech medicine in the fourteenth 
century while another member from Prague gave 
an account of the nch store of material for medical 
history provided by the surviving graduation 
theses of the ancient university extending over a 
period of many centuries 

From this country came an interestmg paper on 
Harvey by Sir D Arcy Power and an account of 
pomanders by Mr Ihompson of the Wellcome 
Museum Dr J D Rolleston joined in the dis 
cussions Dr Singer contributed a fourteenth 
century text of the lost work of Guy de Chauhac 
on astrology and Mrs Singer gave an account of 
medieval plague tractates and produced a Catalan 
hymn to St Sebastian for preservation against the 
plague which she and Dr Singer had d scovered 
still in use in the Pyrenean village of Plants 

Lack of space prevents an account of the valu 
able papers from Armenian members of the 
congress from Venice Madrd Lisbon Copen 
hagen Gonnehem and The Hague Rio de 
Janeiro ind many other places 

Nor was the programme confined to papers and 
discuss ons The courteous and indefatigable 
secretaries Dr Laignel I avastine and Dr 
Fosseyeux hid organised a series of entertain 
ments The congress visited the Bibliothique 
Nationale St Germain the Louvre and other 
museums besides a number of the more ancient 
hospitals and in each case the visitors had the 
privilege of an address from the heads of the in 
stitutions who showed them the chief treasures 
Baron Henri de Rothschild invited them to a per 
formance of Caduc^ the remarkable medical 
play now enjoying great popularity in Pans and 
the week was further enl vened by an admirable 
concert by an orchestra of med cil men at the 
Cerclc Volney and by a reception given by the 
Municipality of Pans 

All members of the congress were struck bj 
the number and high level of the papers con 
tnbuted to the congress from both France and 
Belgium It IS indeed remarkable that these 
countnes the greatest sufferers from the war 
have led the way in the establishment of the Con 
gress on the History of Medicine and have 
made so conspicuous a success of the first two 
meetings 

Dr Singer gave a cordial invitation for the 
congress to meet next year at the Royal Society 
of Medicine in London, and the proposal svas 
accepted with enthusiasm 

Will next year s congress see the establishment 
of a chair in ^s subject and the opening of a 
museum attached to *^he University? 
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Thi Dean and Chapter of Westminster Abbey have 
given consent for a memorial tablet to the late Sir 
William Ramsay to be placed m Westmmster Abbey 
as part of the Ramsay memorial The tablet will be 
pla^ immediately below the tablet erected to the 
memory of Hooker the botanist The Ramsay 
Memorial Committee has commissioned Mr Charles 
L Hartwell to prepare the tablet with a portrait 
medallion of Sir William Ramsay and Mr Hart 
well IS now at work upon the tablet 

Thk counal of the Royal Photographic Society has 
opened a fund bv means of which some permanent 
memorial may be set up at Lacock to W II box 
Talbot upon whose researdies the present-day prac 
tice of photography and of photo-engraving has been 
built up As president of the society Dr G H 
Rodman appeals to all who ire interested in photo 
graphy to contribute to the fund Donations large 
or small to the memorial will be gratefully 
accepted and acknowledged by Mr W L F Wastell 
vice president Royal Photographic Society 35 Russell 
Square London W C i 

It is announced that a medil to be known as the 
Meldola medal will be presented annually by the 
Society of Maccabseans for the most noteworthy 
chemical work of the year cirried out by a British 
subject who is not more thin thirty years of age on 
completing the work The iward will be made by 
the council of the Institute of Chemistry itting with 
one member of the Society of Miccabaeans and power 
to vary the conditions of award is vested in the com 
mittee of the society and the council of the institute 
acting jointly The object of institutmg the medal is 
to recognise merit among the younger generation of 
chemists and to perpetuate the memory of Prof 
Raphael Meldola the distinguished chemist who 
served as president both of the society presenting the 
medal and of the Institute of Chemistry It is hoped 
that the first presentation will be made at the annual 
general meetmg of the InsUtute of Chemistry on 
March i 1933 

Thb ever increasing demands for information re 
garding the vegetable resources of South Afnca its 
plant poisons and plant pests have given consider 
able stimulus to botanical research In that country 
One result has been the establishment of the National 
Herbarium at Pretoria which now includes all the 
more important private collections m the country 
It has also been decided to issue from time to time a 
publication which has been named BothaUa m honour 
of the first Union Premier and Minister of Agri 
culture, the late General Botha consisting of contn 
butions from the National Herbarium It will in 
dude descriptions of new or little known plants, 
cryptogamic and phanerogamic Workers in systematic 
botany will find this publication of considerable in- 
terest and value and Intendmg subscribers should 
communicate with the Chief Division of Botany 
P O Box 994 Pretooa The first part is now ready 
for issue, and may be obtained from the above 
address price 7s 6d post free 
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At the meeting of the Royal Society of New South 
Wales held on June i Mr R T Baker curator and 
economic botanist of the Techndogical Museum 
Sydney was presented with the Mueller medal by 
the president Mr t C Andrews This medal was 
awarded to Mr Baker b> the Australasian Assoaa- 
tion f>r the Advam ment of Science at the annual 
congress held in Melbourne list Jinuary for his 
eminent services t > botinv particularly in regard to 
the Cucalypts In addition to his work on the 
Eucilypts Mr Baker is the author of more than 
100 origmal papers on the Vustralian flora as well 
as of several monographs such as Die Cabinet 
fimbeis of Australia and his niagnutn opus The 
Hardwoods of Australia recently published On 
the irt side he has putlished 1 work on The Aus 
tralian Flora in Applied Art a book just now in 
request by art designers 1 bn(,land and America 
Mr Baker is also the author of seven! monographs 
in conjunction with Mr II G Smith assistant cura 
tor of the museum These like those mentioned 
above are all written for the express purpose of 
developing the natural resMirres of Auslnlia and so 
lead to extended mdustrial enterprise for the good of 
the community Ihe two most important of this 
collaboration are The Pines of Australia and ‘Ihe 
Eucalypts and tlieir Essential Oils both of which 
have opened new fields for the developmert of the 
valuable assets a iiongst Australia s natural resources 
Although Australian botanj was specially mentioned 
by the Austialasian Nssociaticn for the Advancement 
of Science yet Mr Bakers work has extended into 
other tranches of technologv cover d by the various 
seitions of the Sydney lechn logical Museum which 
besides Icing a museum is a bureau of scientific 
infoi 1 ation for the coiimcicial world around it 
Prov Arthur Dbndv discusses in a recent number 
of the Eugenics Review the perennial problem of 
human evolution He bel eves that the evidence of 

progress in conformity with a great general principle 
or law of Nature is conclusive But evolution tends 
to take place in a wave like manner and not in a 
continuous stiaght line Iherc is apt to be a set 
back after each cl max The reason for this is p irtly 
because available stores of energy become exhausted 
and the race may not be plastic enou(,h to adjust 
Itself to new conditions or skilful enough to tap rtew 
supplies The line of ricial persistence is one of re- 
adjustment in the hgh of education ihe great 

principle of evolution consists in sacrifice and 
re birth at more or Ess frequent interval^— sacrifice of 
all those accretions which have become effete or 
developed beyond the limits of usefulness, and re 
birth by makmg a fresh start with a clean sheet 
Man has a unique capacity for this task since he has 
the gift of foresight and the power of deliberate con 
trol But this IS as yet madequately developed It 
must be developed by education — an education which 
will on one hand seek to utilise the available results 
of scientific investigation— on which are based as 
Huxley said the rules of the hfe-and-death game— 
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and on tli« other will recognlae that the lasting 
and Mtiefvlng values are thm of truth love and 
beauty The address is a notable ooe->a wise saen 
tide sermon by a leading biolof^st 
An account has been pubhshed (G P Putnams 
Sons Ltd ) of a meeting convened by Dr Marie Stopes 
on May 31 in the Queen s Hall London for the 
discussion of constructive birth control The dialr 
man the Rt Hon G H Roberts M P spidce of the 
desirability of letting in daylight and securing trust 
wia-thy information Dr Jane L Hawthorne urged 
the necessity of instructing those who sacrifice healdi 
and happiness through a rapid succession of child 
births Dr B KiUidc Milaid lad emphasis on the 
eugenic aspect of birth-control not only m promoting 
the welfare of a sound family but also in preventmg 
the appearance of a bad one and submitted that the 
experience of vast numbers of intelligent people who 
have used contraceptives has demonstrated that they 
are on the whde effective and harmless Dr Mane 
Stopes directed attention to the opening of the first 
birth control cl nic in this country and emphasised 
the fir reaching racial importance of positive as well 
as negative control The advance of saence she 
said has made it possible to present a matenal saen 
tific basis with whch to embody spintual ideals 
Instead of attempting the ascetic repression of mutual 
love what should be aimed at is a culture of a love 
associated with a utilmton of available knowledge 
Married lovers should play the part of parents only 
when they can add ind v duals of value to the race 
The interesting booklet contains a series of impres 
sions of the meeting by the Rt Hon J H Clynes 
M P and others The whole for m a restrained but 
urgent presentation of the case for birth-control linked 
to a sound idea of marital relat ons 
Many mterestng suggestions for further research 
into the methods of fish preservation ire made by Mr 
H F Taylor in a paper contamed in the Proceedings 
of the Amencan Firiieries Soaety for the year 1920 
The paper deals with The Prinaples Invcgved ui the 
Preservation of Fish by Salt ind it contams the 
results of a series of expenments made by the author 
and others The purest salt obtainable is recom 
mended for orduiary methods of salting far the im 
purities contained in crude products are of much 
significince Calaum and magnesium salts retard 
penetration and harden and whiten the flesh 
accentuating the saltmess of dried fish Pure 
sodium chloride gives a mild and sweet cure but 
the flesh is yellowish and soft Dry salting leads to 
a more effieient and rapid preseivation than does the 
use of a strong bnne Reddening of the flesh in dried 
salt fish is due either to a bacillus or to a spuochsBte 
which organisms can be traced to solar but not to 
mined sea salt Rusting m fatty fiA is due to 
oxidation of fatty aads ^t off from the fats by 
eniyme action Indeed most oi the defects of fish 
pre s e r ved m any way appear to be due to autolysis 
Sahpetra which is sometimes used os an access o ry 
preservative helps in the retention of a slight ptnki 
ness of the flesh by forming a nitroso-compound widi 
the hsBQioglobui of the bkmd These are some of the 
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very important matters now bdbig Investigated in 
Amenca^rivately it diould be not^ for the author 
despairs of any helpful researdi bx Government 
institutions and lodu to the fishing industry for 
adequate attention to problems of moustnal fishery 
importance 

Trb problem of sa-detwmuiation m amphibia has 
for a long time been known to present sp^l com 
plexities The evidence of R Hertwig and others 
must be accepted as proving that external influences 
have an effect on the proportions of the sexes and 
cMisequently whatever be the true interpretation of 
this evidence the simple rule of genetle predetermina 
tion cannot be held to apply without quahfication to 
these anunals Intersexes have also often been ob- 
served especially in the frog (tee a recent sumn ary 
by F A E Crew Proc Roy Phys Soc Edm igai 
vol XX p 336) M Ch Champy has lately made 
an interestmg contribution to this subject (Comptes 
rendut Ac Set May 9 1921) He found that by 
starving male newts (Tnton alpestns) severely at the 
tune when spermatogenesis should be active the de 
veiopment of the secondary sexual characters is ar 
rest^ and the anunal remains m a more or lets 
neuter state as m winter In the following spring the 
testes of these anunals are found to be replaced by 
bands of fatty tissue and the secondary sevuil char 
acters do not reaiqiear Two sudi males after being 
fed up m winter were observed to undergo a peculiar 
transformation assuming somewhat the coloration of 
the female One was dissected on January ii and 
st owed only the fatty bands replacing the testes The 
other was l^t until April 8 and became entirely female 
in ippearance On dissection each fatty band was 
found to contain an ovary with young ovocytes much 
as in newly metamorpho^ females together with an 
ov duct The speamen in question had at the time 
of capture been an undoubted male and reason is 
given for beheving that it had fathered the fertile 
eggs of a female with which t had been pa red in 
capt vity before the treatment began 

In the Transactions of the Royal Soaety of Edin 
burgh (vol 111 part iv No 30) Mr J M Wordie 
publishes a paper on the soundings and deep sea 
deposits of the Shackleton Expedition m the W^dell 
Sm The soundings were 152 in number and were 
made while the Snduranct was a free agent 
and dunng her drift m the pads until she was 
crushed in October 1915 Thu important senes of 
soundings amplifies the onlv previous work in the 
Weddell Sea 1 ^ the ScoUa and the Deutschland and 
was the pnneipai saentiftc outcome of Shadcleton s 
venture No map accompanies the paper but Mr 
Wordie points out how the soundmgS ronove all 
probabiU^ of Morrell s reported landfall or Roes * 

strong appearance of land * in the north west of 
the W^dell Sea However an island u still posdUe 
even if imhkely The continental dielf off Coats 
Land discovered by die SeoUa has been proved to 
be narrow and irregular ut contour On the west 
of the Weddell Sea die Xniurauea took 103 soundmgs 
in depths under syg fathoms and proved the etdstence 
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of a Mnea of stepped terraces n ith boundaries running 
north<east and south west 1 hese terraces run parallel 
with the eastern shore of the Weddell Sea but at 
rifht angles to the presumed west coast This ter 
raced structure suggests that the Antarctic continental 
shelf is the result of earth movements The sound 
mgs of the Endurance were tiken far west to touch 
the supposed deep m the Biscoe Sea and they throw 
no fuiiher light on the problem of the conniction of 
Antarctica with other southern continents The rock 
fragments obtained m the dredge which on account 
of the movements of ice in the Weddell Sea probiblv 
all came from the east tend to confirm the idei 
previously held that Coats I and belongs to the plateau 
type of Antarctici Their evidence however is in 
conclusive 

Thb Royal Geographical Society has recently issued 
two lists of place names giving the spelling decided on 
by Its permanent committee on geographical names 
for British ctfTicial use Ihe first of these c ntains 
about too European names ind the second some 300 
Asiatic names Other lists are to follow The aun 
has been to adopt so far as possible the native spell 
ing but in a number of cases the conventional form 
in use in this country has wisely been retained The 
difficulty IS to find a dividing line between the two 
systems It is advocated for instance that the ter 
minal s should be dropped in Marseilles but 
retamed in Lyons Norwegian names beginning 
with a K liice Knstiania are spelt with a Ch 
m this list for no apparent reason eacept usage On 
the other hand Gothenburg the anglified version of 
Goteborg is discarded and Helsmgor is given m 
place of Elsinore It is not clear why Arkhangel 
should be spelt with c ’ instead of k the latter 
may not be the more usual practice but has the 
advantage of e\pressmg with least chance of am 
biguity the sound of the Russian letter Similarly 
Harbin the form advocated in the list gives the sound 
less truly than Kharbm According to the Royal 
Geographical Society’s own system of transliteration 
(Geographtcal Journal January 1931) the sound is 
equivalent to kh ’ llie correct transliteration is 
used m Sakhalin It may be correct but it will 
prove difficult m usage to substitute such forms as 
Bosporus or Bukhara for the more usual Bosphorus 
or Bokhara 

Thb Geological Survey has just issued the latest 
volume of its Special Reports on the Mineral Re 
sources of Great Bntain dealing with rock salt and 
brine by Dr R L Sherlock The report is clearly 
written and very complete ref^ence being made to 
many even of the smaller brme sprmgs existmg m 
the country It must be borne m mind that salt is 
one of the most important mmerals produced in 
Bntam and that it forms the basis of an extremely 
important section of our heavy chemical trade, on 
this account mformation as to the occurrence and 
distnbutioa of salt is of the greatest unportance, and 
the Survey has done a valuable piece of work in oed 
lectmg the mformation which has here* been brought 
together 
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Da H S Washinoton contributes a piqier of 
general interest on The Chemistry of the Earth s 
Crust to the Journal of the I ranklin Institute 
vol cxr p 757 December 19a in which he 
correlates the regions of miss defect and mass-excess 
as shown by gravity-observations with what is known 
of the chemical composition of the underlying rocks 
throughout the globe He usei the analyses collected 
in the monumental Profcsisional Paper 19 of the U S 
Geologi il Survey and he fi ids that the rock densi 
ties calculated from these in hsos correspond well 
With the theon of isostasi There s a complete 
harmony between average vpic ht gravity and average 
elevation cverywh rt the rocks being less dense 
under the areas of higher land In Science te 
March 4 C K. I cith discusses the nature of 
the movemrnts by r ck fractire or rock flowage that 
occur in 1 vver leguns of the crust and concludes 
that these are muih like those tliat take place m the 
zone acci siWc to obseivat n Hente wt need not 
postulate anv single /one of flowage such as Barrell s 
isthenosphcre and we art led towards the Cham 
berlin conception of a heterogeneous structural 
behaviour of the eaith 

Dilrnai vai lation in w nd velocity and direction at 
different heights is dealt with by Mr J Durword in 
Professional Notes No I3 published by the Meteoro- 
logical Office \n attempt is made to discuss the 
results of pilot balloon ascents made on the British 
Front in France at intervals of four hours It is 
shown that winds up to a height of y >00 ft have a 
minimum velocity at about noon and the higher one 
goes the later does this minimum occur At 4000 to 
6000 ft observations are generallv insufficient but 
there is evidence th it west winds decrease by day and 
east w inds inci se In general a decrease in velocity 
IS accompanied by a backing which may amount to as 
much as 30° Results obtained on the same subject 
from p lot balloons in Italy and in Batavia are referred 
to and are said to be m close agreement 

Cloudiness in the United States is the subject of 
an article in the Ucographtcal Review for ApriHune 
1920 by Prof R de C Ward of H irvard University 
As a climatic ck nent the amount of cloudiness is 
recorded by eye on a stale o to 1 j and from observa- 
tions made two or three times a day the mean annual 
ind mean monthly amounts are calculated In addi 
tion to this information the iveroge number of dear 
partly cloudy and doudv days ui each month should 
be given M ips of monthly and annual doudiness for 
the United States have been available for the last 
Uiirty years or more but the new maps drawn by the 
author have the advantage of more complete data 
collected and supplied by the Weather Bureau of the 
United States In all 190 stations are employed and 
of these 65 had more than forty years of observations 
The mean annual maps show that there are two dis- 
tncts of maximum cloudmess both more than 60 per 
cent one lymg over moet of the Great Lakes region 
and extending northward over the St I awrence Valley 
and northern New England and the other on the 
extreme north-western Pacific coast Both theae 
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regiont ar« uld to be under marked (^clooic control 
The northern States are more cloudy than the 
southern and the Pacific coast as a whde is less 
cloudy than the Atlantic July and August are the 
least cloudy months whilst in the southern States the j 
minimum cloudiness is m autumn In Flonda the 
cloudiest season occurs during the summer months 
iHB report of the National Physical Laboratory 
for 1930 (the first year of the directorship of Sir j 
J E Petavel) records an unusually large number of 
staff changes Sir A Schuster has become chairman j 
of the executive committee Mr F E Smith has | 
left to become Director of Research at the Admiralty 
and Messrs C C Paterson A Campbell A Kinnes 
B P Duddmg E A Coad Pryor and Dr N Camp 
bell have resigned and some of these posts have 
not been filled Mr R V Southwell has been ap 
pomted supenntendent of the aerodynamics depart 
ment The fees for tests have been mcreased and I 
the number of instruments sent for test has decreased > 
as compared with 1913 notably m the case of optical | 
and electrical instruments A large amount of work | 
has been done for mdustrial research associations and 
for Government Departments but m future Admiralty 


work will be independent of the Laboratoiy Th* 
programme of work for the present year includes the 
measurement of physical constants required m in 
dustry and in the medical profession the improve- 
ment of the tests for photographic lenses the study 
of the characteristics of three electrode valves for 
wireless telegraphy the manufacture of length Stan 
dards of high accuracy investigations on lubrication 
tests of models of aeroplanes with air screws runnmg 
light alloys research and investigation of the mter 
action of ships 

Thb Bureau of Standards Washington has issued 
a pamphlet on The Spectrophotoelectncal Sensitivity 
of Prousbte by W W Coblentz whldi is now 
ready for distribution and may be obtamed by anyone 
mterested by addressmg his request to the Bureau 
! This mvestigation is a contmuation of previous work 
on various substances At 20® C the spectrophoto 
electrical sensitivity curve of proustite has a wide 
maximum m the ultra violet with a weak ill.^ned 
band at o 6/< By coohng with liquid air the intrinsic 
sensitiveness is ^eatly increased and there is a very 
large development of this band which now shows a 
n aximum at o 578/t 


Our Astronomical Column 


Thb August Mbtbors— M r W F Denning writes — 
1 his annual shower returns to a maximum on about 
August II and the cu-cumstances are rather favour 
able this year the moon being near her first quarter 
and settmg at iih lom G M T There is no reasoi 
to expect an unusuaUy abundant display but it will 
be sure to provide an mteresting shower of bright 
streaking meteors The larger objects should be 
carefully recorded so that ther real paths may be 
computed The position of the radiant point and its 
change of place ought to be determined on each night 
when the atmosphere is clear enough for the purpose 
for the shower is already fairly rich at the end of 
July and is well maintained until the middle of 
August This date however does not lunit its dura 
tion for occasional meteors are seen towards the end 
of the month The morning hours are usuallv beat 
for the radiant is at a greater altitude after midnight 
than at an earher period Though this system of 
meteors has been sedulously observ^ during a great 
number of years there is still much to be learnt con 
cemmg its annual variations date of maxunum 
changes m the position and character of the radiant 
point and in the relative strength of the numerous 
contemporary showers which are visible 
SbARCH for MBTEORS from TBl PONsWiNNBCKB 
Hadiant — Prof Barnard reports that he watched for 
meteors all night on June 24 25 26 and 27 although 
the search was fruitless it has considerable native 
value as showmg that the dense part of the meteor 
swarm did not intersect the orbit of the earth so that 
It would appear probable that the shower of June 
10x6 will remam the sole example of a shower from 
the PonsWinnecke radiant 
Mr R G Chandra of Jessore India also reports 
a fruitless search for meteors on the night of June 25 
He stptes that Prof Ray of Bolpore saw two meteors 
radiatmg from the nei^bourhood of d Bootis 
Prof Barnard mentions a telephonic report of a 
diower lastmg ten minutes on the night 01 June 37 
No further particulars were available 
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Statistics Oh Proper MonoNS— No 30 of the 
Publications of the Astronomical Laboratory at 
Gronmgen by Prof J C Kapteyn and Dr P J Van 
Rhiin IS a contmuation of the valuable studies in 
stellar statistics that have appeared m this series 
It commences with a risumi of recent catalogues and 
other sources of our knowledge of proper motions 
such as Mr Innes s researches with the blink micro 
scope The question of the effective area of the sky 
covered in each research u considered— that is if a 
catalogue u not exhaustive down to some assigned 
maKitude it is considered to be exhaustive for a 
smaller area of the sky determmed by the number 
of stars contained in the catalogue 
One of the most interesting questions dealt with is 
the number of stars m the whole sky widi motion 
between certam limits The fdlowmg table has been 
formed from data m Tables 6 and 7 M the boede For 
these large proper motions the dutnbution is shown to 
be mdependent of galactic latitude 

^ ^ Limits of Proper Motion 

nwhoe 

•ky oi 03 04 05 06 07 oBoy oo soiw* 

Msg 6 169 71 30 26 16 7 S 3 14 I S 

7 304 130 $6 61 40 33 IS 6 13 3 3 

8 520 ai6 76 124 36 21 21 II 18 6 12 

9 II2S 410 103 38 47 *S 34 13 S> 9 

10 1425 361 166 133 48 39 34 10 33 10 19 

11 1770 343 300 13s 63 117 45 3<> 90 9 o 

12 1770 4J0 4S0 68 45 23 23 90 113 45 o 

13 1620 6^ 400 325 135 >3 "3 45 >3 S3 28 

14 1490 800 350 158 68 113 45 o 000 

The 169 m the first line means that there are 169 
stars In the whole sky with annual proper motion 
between o a' and o 3* and magnitude between 6 o and 
69 Similarly in other cases The figures for the 
faint stars are rough since they are deduced from the 
examination of veiy limited areas 
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The Universities and Technological Education' 

By Prof A Smitheixs F R S 


N early three centuries ago Robert Boyle came 
to Oxford aglow with zeal for the pursuit of 
chemistry a study which he was the first to establish 
«s a science and to endow with the title of a philo- 
sophy His work it appears aroused bitter 
animosity I he was attacked in the University pulpit 
for his theones and their corrupting influence above 
all indignation was felt that he a gentleman by birth 
and position should concern himself with low 
mechanical arts * 

If times had not greatly changed the piospect of 
those coming here to^ay to procHim the University 
rights not of pure science but of technology would 
indeed be cheerless But times have greatly changed 
and whilst ss the centuries hive passed the best of 
the anaent ideals that dominate tins illustrious scat 
of leammg have become more precious and inviolite 
and whilst the chief glory of the University still lies 
I suppose in the reiLn of ancient studies there has 
been so wide an expansion of intellectual sympithy 
that to-diy natural science is in brilliant display and 
technology itself is not only condoned but in a 
measure also practised here 
It IS no part of my purpose to urge upon Oxford 
an extension of this latest province of her work It 
would be an impertinence even if I felt eager as I 
do not to suggest it But I hope it will not be an 
impertmence to make into something of a text the 
histoncal facta just recalled I have always thought 
that our difficulties with technology have arisen chiefly 
from the belated and stinted cultivation of natural 
saence in the ancient universities For it is they that 
have to so large a degree given the law intellectual 
and set the currents of our education If natural 
science as it arose had been gathered to the older 
studies and had flowed in its naturil courses the 
mechanical arts and those who follow them would 
surely have been brought long since into i very 
different relation with the academic world 
Those arts which are first in importmce to hungry 
naked, and pedestrian man were the last which man 
learned to imbue with rationality The succeeding 
arts which regulate communal life gave birth to 
professions that soon became learned the economy 
and safety of communal life gave leisure for the 
disport of fancy, and so it happened that when the 
range and acluevements of man s intellect in the 
pursuits that relate to human intercourse and to the 
imagination had already reached such magnificence as 
to send illumination down the ages the science that 
intellectualises the mechanical arts was only just 
emerging from the dose concealment of its material 
garb The early promise soon was blighted and 
natural knowledge languished through the Middle 
Ages leaving industry to make its progress in the 
hrat of art but In the gloom of empiridsm 
\^en at last science foofc on rapid growth when 
the sdr of invention quickened the pace of humanity 
and we entered upon the riot of the industrial age 
there ensued a period lasting until now when industry 
has bMn stru^iuig, consdously and unconsciously 
for its intellectual i^ts lackmg most grievously the 
sympatic the predsion and the leadership that 
should nave been forthcoming from the established 
centres of educational mfluence the universities And 
so we find ourselves in a land that has been forced 

1 rnm»putfM*dlM<iH«ih«Coosr<wofl)MUaiv«r<iliM«fllMEBS» 
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to provide for itself as it could its bread and butter 
studies Its rations of useful knowledge dealt out to 
the toiler when his day s work is done its technical 
schools comii ercnl academies colleges of science 
a d I know not what else standing outside and in 
the shade — improp. still I think in many mmds 
to what is educition jrojer We arc not to blame 
those who have been busy in this work Necessity 
has no law and expedience is often one form >f 
necessity It is no prmciple with sensible men of 
whatever cast of opinion to do always what is 
abstractedly best Where no direct duty forbids we 
may be obliged to do as being best under circum 
stances whit we murmur and rise agiinst as we do 
it We see that to attempt more is to effect less that 
we must accept so much or gam nothing ind so 
perforce we reconcile ourselves to what we would ha\e 
far otherwise if we could it may be the least of 
evils It may be professedly a temporary arrange 
ment it may be under a process of improvement its ms 
advantages may be neutralised by the persons by whom 
or the provisions under which it is admmister^ ' 

But we live in a time when we are forced is never 
before to consider our ways to look beneath the sur 
face of thmgs a id to take thought for the future It 
IS a time when we must go bark to principles and 
consider what in Newrman s words that I have just 
quoted is abstractedlv best a time when we may 
be excused for aggressiveness m assertmg the funda 
mental principles of our faith 
Spcalung in terms of our subject to diy we may say 
that we find ourselves i pecmle fir spent by the cost 
of victory over a nation of technologists a nation 
which had c imed to the highest point the framing of 
its people in applying exact knowledge to the 
mechanical arts of both peace and war the knowledge 
that enabled it under stress to make gun-cotton from 
wood and iir to conserve its fats for food by makmg 
glycerine from starch to fire a shell seventy five miles 
and to do a great many other marvellous things in the 
mastery of matter I have not heard of any direction 
in which our late enemies could be charged with faults 
attributable to a neglect of technology On the other 
hand there is abounding evidence that without it they 
would hive been defeated in a year The tale of ffie 
forced march of our own technology m this war of 
chemists and engineers has not yet been fully told 
and perhi^ its triumphs are only dimly understood 
In the face of all this it would be excusable perhaps 
to make thu the occasion to preach the uivency of 
technology But that is not my intention , I am far 
more anxious to raise my voice against its unbridled 
pursuit to direct attention to the restraints under 
which It should be fostered and to plead for what 
seepis indispensable to its worA 
Whatever may have been the ultimate source of 
German decadence it has proceeded step by step with 
changes of outlook of aim and of organisation m 
education that were of melancholy significance to 
those who had any knowledge of the Germany of old 
The reproach was not in uieir becommg a race of 
technologists but in their education from begmning 
to end yielding to the dommation of a spirit which set 
above all else the worship of power and material 
efficiency Surely the supreme educational lesson of 
the war is that we teachers diould stand shoulder to 
shoulder against all the forces that tend to the vitia- 
tion of the atmosfffiere of education and to the 
desecration of our temples of learning 
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Unaltered aa u my easemeM for the promotion of 
udindogical studies and umHmhMdhed my belief m i 
their university rights I can therefore and do at the 
present time listen at least with patience to alarmist ' 
voices more than hinting at the elimination of techno- 
logies from our universities. It is more grateful to 
the ears than some other prescriptiona coming from 
advisers who would act on the prkept that it is law 
ful to learn from the enemy but would it seems 
have us learn just the wrong thing 

But we must be careful not to be thrown our 
balance b) a laudable emotion It is perfectly certam 
that our national circumstances require and will 
require in an increasing degree the a^lication of the 
Ughest knowledge to the industrial arts An increas 
mg proportion of those endowed by Nature with the 
best brauM and the strongest elements of character 
will be absorbed by industry sunply because the mom 
tenance of mdustry is a conditioa of existence, and its 
maintenance becomes more and more exacting of both 
mind and character 

The tendency of those who are so susceptible to 
anythug that seems to threaten a depreciation of 
imiversity life to say Let mdustry have the brams it 
wants get diem trained how it wants and where it 
choos es a nywhere htU htr* seems to me a fatal 


thought and erudition in their most onguial forms, 
in their most intense satpressions and in then- most 
ample circuit Thus to draw many things mto one 
is Its special function 

It must be m short the place that Milton conceived 
as giving the compleat and generous education that 
fiU a man to perform justly skilfully and maMani> 
d*^ aU the offices both private and publ ck of Peace 

It 18 ui such an envuonment sureU that we must 
educate as many as we can of those who are to be the 
guiding spuits of the working world 
It has I believe seemed to many of us here and 
certainly to some in the country itself that the techno- 
kwical universities of Germany the much vaunted 
1 echnudi* Hochsehulen have in the field of educa- 
ticn been strikingly symbohe of a change of spirit in 
that nation True it is that they have not usuiped 
the very name of university but they madfe pre 
tensions and acquu^ prestige and powers that in 
effect gave them an equal place or even a prior one 
in the esteem of the r country The German it is 
true has never abandoned his formal hon age to the 
older umversity ideal just as he has mamtained m 
external form over much of his educational mtem. 

the diacinline of whel are railed hiimnniliM ’ Wa 


Not less wrong m my opmion are those who still 
maintain that the universitiea have done their whole 
duty when they have provided die unspedalised studies 
that are fundamental to industrial acienoe We know 
indeed ffiat these are all-tmportant and that men 
well tramed in them if property used will learn else 
where m the end effectively to apply them But thnt 
there eidst ranges of spe^ knowledge essentially 
high science hruig between the abstract sciences and 
the mcdiamcaf arts and that a training m this know 
ledge may be onjanised to great advant^ m teaching 
institutioos will not be disputed by anyone who has 
regarded the evidence at hand Certam it is that 
dim sooalled tedinologies will be taught somewhere 
just as the specialised tugh studies of theology law 
and mediane are taught and where they ore taught 
weM there will they be sought They will be sou^t 
now as never before and what appears to be the 
matter most neediaf oomderation in our discussion 
today the point on which 1 wish to focus attention is 
due that unless the un i ve rmtle e ooUeedvdy embody 
enough tugh technology to meet adequate the pro. 
speoUve demand we shall in ev i t ably bast a urgt 
■ectfon of our beat indostrial nundnod Into mstitatsons 
wholly devoted to one type of etudiee and damtnnted 
by aimn which however wort hy ore directed to the 
ebjeot of immediate material udiHy 
I cannot bdieve that any tbomtful En^tshnnn 
can now regard sudi a pron^ with eoaairimity He 
has surely realund too wea the fimeasoa of a tnia 
university and what we must exact from it for the 
Mucadon of our race that it must be above mil, a 
eentre of hfe in which we aaeure the mfluenoea that 
will regard and tend the ideallem of youth dwt will 
bring into good fellowship and sympathy young men 
coming from all quarters cherishing ev^ land of 
healthy interest and going out mto the erarld to every 
kmd of legitimate pursuit It must be a commurnty 
edwre traditians of honour and hi^ aims are created 
mid hnpressed and where no stu^ u nt home diat 
is not fraught with a continually dii to ter es ted exerdse 
of the mind 

It is jdedged to admit says Neerman without 
fear without prejudice without oompromiee oU 
comers if they come in the name of Tnim to adjust 
views and experiences and habits of mind the most 
indqiendent and dissimilar and to give full play to 
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his equipment was becoming 
more and more a conventional outer garment accora 
mg leas and less with the spirtt it enveloped 

Nothmg has happened that can rightly lead the 
Germans to relax the r cultivation of technology but 
among the signs of their regeneration we shall surely 
look for the return of -i true allegiance to the r older 
ideals of universities and all they nust stand for in 
the scheme of a truer civilisation They must 
acknowledge that there is soncthmg m university 
life tranawHlms m unportance the achievement of 
effiaency and that the first care of the nation should 
be to see that its education proceeds where mfluences 
prevail that will touch the spirit of youth to right 
ambitions and ideals of life Among the excesses of 
regunentation the Germans have I thmk good cause 
to reconsider their educational plan of isolating 
seminaries of technology 

If thus ip the h^t of recent historv I am brought 
to plead more earnestly than eser for the ranging of 
dlls set of studies for then* own sake withm the uni 
versity it is in no spirit of condescension or without 
a strong conviction that they have much to give as 
well as to gam It has been my own fortune to live 
m a umversity which perhaps more than any other 
has made ventures in the domain of technology aiul 
has sought to brmg into an articula t ed and bar- 
nsonious whole without preference or pnonty with 
out caste social or mtellectual on equal terms and 
with equM rights the studies teachers and students 
concerned wMi both professional and industrial occu 
pations I do not know that there la one among our 
te a c h e rs who would not acknowledge advantage from 
this association and bespeak from it when rightly 
aidiieved a brondenmg rather than a narrowii^ m 
fluence on the best eleosents of university life 

I hope I am not insensible to the safeguards that 
must bs observed A tendency to extrai^anoe Use 
m every now movement and m relahon to techn ology 
It is most important that there abodU be restraint 
of lU-co n si de red plans These safeguards I en 
dcttvourcd to outline when speaking on this theme 
at the congress nme years ago It is perhaps per 
missible aOUn to urn that the universities should 
observe a me proportton and economy by differentia 
tion in their tedmolo^ according to the natund 
homes of these that tocy should stwhr co-operation 
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in policy and encourage interchange of itudents. 
More important etill as an actual need of the day 
seems to be this: that universities which associate 
themselves with technological institutions of originally 
indt^endent growth shall bring the studies, teachers, 
and students effectively into the precincts and life of 
the university. Equally important does it seem that 
this should be done so far, and only so far, as these 
studies, teachers, and students can be rightly regarded 
as conforming to the standards of a university. It is 
to be feared that there lie here practical (voblems of 
grave difficulty, and that we may be entering upon a 
troubled tbne. The difficulties for the universities lie 
mainly hi the suspicion, which they so easily incur, of 
possessing all those failings that are apt to beset aristo- 
cracies, and when they are prescribing restrictions in 
the light of experience and with a disinterested desire 
for the common good, thev may easily enough be 
regarded as acting merely in a disdainful spirit of 
exclusiveness. Another danger, of course, lies in an 
eager spHt of accommodalioa, a di^sition to please 
the multitude, and a love of peace, amid which esaen- 
may be sacrificed to gain the mere semblance of 
success. 

In the restlessness of our present world it is difficult 
to gauge the currents of opinion that will mould or 


' remould the mstitutions of our country. But so far 
I as education is concerned it seems dear that, if we 
I arc to accept their spokesmen, the rank and file of 
I the teeming world 01 labour have set their heart iu 
something like clear purpose to the ends that shall 
be sought, 'fhey will not have it that their new and 
increase education shall be permeated and dominate<t 
by a sordid or matenal aim. Thev begin to suspect 
the agencies that make their chief promise a cleverer 
performance of the daily task or the earning of a 
larger wage. In their revulsion from such an object 
I they threaten to repudiate what in truth in its projper 
place, among other things, will lighten and enlighten 
their labours. 

There is no sign of the times that to me seems 
more hopeful, for 1 see in it the promise of on end 
I to the far-reaching and incalculable mischief that has 
I come of a false distinction between useful and useless 
I knowledge. But there are opposing forces to contend 
I with. 

I It seems to me that there is no service of universU 
I ties more needed now than to exhibit 117 the centres 
I of highest education, which can so easily lead the 
‘ way, the true intellectual nurture of industrial life — 

I the embodiment of technology in full and fruitful 
fellowship and interplay with accepted liberal studies. 


New Apparatus for Showing the Tracks of a-, and X-rays. 


I 


T will be remembered that Mr. C. T. R. Wilson 
described his original cloud expansion apparatus 
as used for showing the tracks of a- and /3*rayt and 
of X-rays before the Royal Society in Aprd, 1911, and 
at that time the Cambndge Scientific Instrument Co., 
Ltd. (now the Cambridge and Paul Instrument Co.. 
Ltd.), took up the manufacture of this apparatus. The 
manufacture of apparatus of this class was, however, I 
entirely stopped by the war. 

Lately Mr. Takeo Shimizu, of Japan, 
working at the Cavendish Laboratory, 

Cambridge, has considerably modified 
Mr. Wilson's original apporatus, and 
the Cambridge and Paul Instrument 
Co., Ltd., is now putting the im- 
proved derign upon the market. In 
Mr. Wilson's o^inal apparatus only 
a single expansion was (»tained. It 
was thought to be necessary to give 
a oomparatlvdy ra]^d expansion in the 
wotkmg. chamber, and this was ob- 
tained by connecting the space under 
the moving piston to another space 
which was proviously evacuated. The 
moving piston was, in consequence, 
suddenly sucked down agabitt a 

rubber stop. Mr. Shimizu has found 

that the sudden expansion is not 

neceMary, and has,, therefore, ar- 

ranged for .a reci(M^ting piston, 
ana he obtains doud tracks of the 

rays at each expansion, which may be 

timed to occur at rates from about 50 

to 300 per minute The instrument 

thus designed is oitremely dmple, but there are 

several Important points to which attention must be 

given for euocessful operation. 

The apparatus is shown in Fig. 1. The crank (not 
seeo in t»e illustration), wbidi is driven either from 
the haad-whed B or by means of a small motor, 

driven an t^ght enmeedng rod, which in turn 

drivel a horizontal connecting rod D. The far end 


of D slides in a sleeve E, which is free to rock in the 
piece F. The piece F can be adjusted in a horizontal 
direction by means of the screw G. The piston-rod 
II is connected near the middle of this latter con- 
necting-rod. Since the crank is of constant length, the 
horizontal adjustment of the piece F alters the length 
of the stroke given to the piston-rod H. By this means 
the expansion ratio at each stroke in the working 



chamber K can be adjusted while the Instrument is in 
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In order to obtain a good picture of the rays whkdi 

become visible at each expansion by the formation 

of linear clouds on the ionised partldes in the ray 
tracks, it it necessary that these clou^ be dissipated 
during the oompression stroke. This is done by form- 
ing a vertical electrostatic field In the expansion 
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chambtf The upper glaM i^te of the expaneion 
chamber through which the tradu are obaeiVed or 
photographed is covered on the inside with a gelatine 
film which IS made conductmg This film is charged 
negaUvely with reference to the metal piston but 
by means of the commutator L which rotates with 
the driving crank the plate is discharged just before 
the occurrence of the doud formation In the same 
way as the expansion ratio can be adiusted while the 
instrument is running so the length of the period 
during whidi the electric field is cut off can also be 
adjusted while the instrument is n nning by means 
of the screw P which traverses the contact brush 
along the commutator L which is shaped as will 
dearly be seen in the illustration in the manner re 
quired to give this adjustment Also rotating with 
tne crank are two adjustable lead segments M and N 
which can be used as shutters for adm tt ng X rays to 
the expansion chamber at the proper intervals It is 
on the back of the disc carrying these segments that 
the commutator L above descr bed is fitted 
The expansion chamber is fitted with a small tube 
by means of which radio active matter can be intro 
duced Into the diamber for the production of a- or 
P rays The present chamber is made ss uuu 
diameter which is of course less than the length 
of the tracks of some of the a rays in air but the 


velocity of the a rays can be reduced by passing them 
through a mica saeen A small screen can also be 
placed on the piston to cut off the a except at 
the moment of greatest expansion The expansion 
chamber must be perfectly airtight as the minutest 
lag produces eddy currents whidi at once destroy the 
tracks The instrument is very quidclv set up and 
easily operated as a few expansions serve to filter out 
any dust originally in the air The piston forming the 
floor of the expansion chambei is covered with a 
comparatively thick liyer of gelatine containing about 


Iiantly For demonstration purposes a Pointohte lamp 
gives excellent results but for photograi^y a rather 
more brilliant lamp Is desirable The apparatus is 
illuminated bv means of a parallel beam of light 
coming in on the left hand side The screen R cuts 
off all light except a small rectangulnr nencil passing 
through the m ddle of the expansion chamber 
Mr Shimizu has taken some stereoscopic pictures on 
kinematograph film with his original apparatus and 

I by means of these stereoscop c ptrnires the exact paths 
of the partides in space can be calculated The Cam 
bridge and Paul Instrument Cn Ltd hopes shortly 
to bnng out a suitable stereoscopic camera as an 
accessory to the expansion apparatus 


Scientific and other Aspects of Beer 


established university school of brewing in this 
country died nearly two years ago and no one more 
suitable than Prof Armstrong could have been chosen 
to pav a tribute to his memory ’ Prof Armstrong s 
enthusiasm for the application of chemistry to biology 
IS undimmed by age his memories and friendship 
reach hack further than most men s and (may it he 
added in a scientific journal’) he has a fine apprecia 
tion of the glories of beer He feels he has observed 
what would have been Adnan Bro vn s wish m 
making his eulogv be less of the man than of the 
veast-cell more of the school than of the teacher 
After some biographical details and personal reminis 
cences going teck to the sixties he discusses Adrian 
Brown s scientific work placing that on the barley 
com first There is a variety with n blue layer of 
cells underlying the thin outer skin of the com the 
blue colounng matter behaves like litmus and is 
turned red by acids yet when the grains are soaked 
in dilute acid they remain blue for only water enters 
This discovery enabled Adrian Brown to study a eeml 
permeable membrane in a living object and to examine 
the behaviour of a large numbw of substances towards 
It Water is absorbed from a saturated salt solution 
but the more dilute the scdution the more rapidly is 
water taken up Sugar strong acids and strwg 
alkalis also give up the water in which they are ills 
•otved without entenng themselves On the other 
hand weak acids also weak bases such as ammonia 
and chemically neutral substances like alcohol and 
chloroform readily pass through the membrane 
Prof Armstrong suggests that only the simple 

hydrone molecules of water which alone are con 
sidered bv him to have the formula H O penetrate 
the membrane complexes like H O, and H,0 are 
held back Cane sugar is held bade bv the membrane 
of the barleycorn yet it passes through the walls of 
the yeast<<eUI 

t Adriu BiewB Msfnorld Lk « Hm Put eu at* Halnn at Pam e 
aad Z me Chue*. By Has y E A antroas Daltrand it Birm 
sUalrndt* a* Psbrovy I (Journ lint of B«w n* 191 vol anf 
•*W**7*«9) 
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I Brown s investigation of the oxidative action of 
I Mycoderma aeeti and B xyhnum le ds Prof Arm 
strong to an account of Bertrand s work on the bac 
terial oxidation of sugars similarly his researches on 
enzymes lead to a review of older and newer work 
on heterogeneous catalysis the kinetics of enzyme 
action ana the mechanism of alcoholic fermentation 
But chem sts who know the lecturer and are already 
more or less acquainted with the ground he covers 
will turn with the greatest interest to the section on 
Beer as a Dietetic Fortified by quotations from 
Cnlverlev and from Prof Saintsbury i recent Notes 
on a Cellar Book he inveighs against State regula 
tion of the brewing indust^ and against prmibi 
tionuts It may have been stem necessity but 
Government control has rendered beer little short of 
worthless as a drink I ord D Abernon s committee 
i does not escape and is accused of verbal quibbling in 
Its report The most malign of the attempts to 
' influence opinion is probably that of the Bo^ of 
I Education in the form of the syllabus of I estons on 
I the Hygiene of Food and Drink for Use ui Schools 
i and Notes for the Assistance of Teachers ’ issued over 
j the name of Sir George Newman Later Prof 
Armstrong calls out Is all sesthetic pleasure to be 
taken out of life? Are we to treat our food with the 
contempt wv show to the coal we cast upon the fire? 
Are the views of an entirety selfish unthinking 
minorita to prevail? And thri comes his answer 
I No I believe our philosofriiy to be summed up in 
} the familiar lines — 


After thu we go back once m re to science to a 
hlstoncal review of the science of brewing The debt 
we owe to Pasteur is sympathetically explained to a 
general audience but those who are already acquainted 
with the work of the great Frenchman will perhaps 
learn most from the survey of the Burton period ' 
and the author a reminiseences of Henry Bdttiitaer 
Horace and Adrian Brown Peter Griess and 0*Sut 
hvan Thu chapter in the history of English chemis- 
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try or rather of chemutry in England— for the Browne j 
are the only Enghehmen in it— should be read by the 
younger generation of to^y Two photographs show 
us the now unfamiliar features of Gness and of 
O Sullivan 

Finally Prof Armstrong gives us his views on the 
best methods for promoting biological inquiry and 
on the research scheme of the Institute of Brewing 
Much of what he says about this is of wider applies 
tion and bears on scientific research in general His 


views expressed with great conviction should be 
especially considered at the present time when all 
kinds Of new research schemes are being started 
Some of us cannot always agree siith Prof Arm 
strong but we must all recognise that if provocative 
he IS stimulating if a fighter he is sincere And he 
IS also picturesque he does not bore us Hence this 
memorial lecture derives a personal interest from the 
author no less than from his subject and thereby its 
value has been incr ased 


The Ancient and Modern Inhabitant! of Malta 


a meeting of the Rwal Anthropological Insti 
tute hold on June a8 Iwi L H Dudley Buxton 
read a paper on The Ancient and Modern Inhabi 
tants of Malta The paper was a summary of the 
results of a small anthropological expedition from 
Oxford which visited Malta m the winter of 1920-21 
The expedition was made possible ly the generosity 
of Sir Alfred Mond and bv a grant from the Marv 
Ewart Trust The work in the island was offered 
everv facility bv the Governor Field Marsh il 1 ord 
Plumer and his staff and Prof Zammit the Rector 
of the Univcrsitv put his unrivalled kiow ledge of all 
things Maltese it the service cf the exj dition 
The history of Malta is bound up with its geo- 
griphical position Iving as it docs on 1 buttress of 
the old land bridge betweei Africa ind Sictlj The 
ca\e of Ghar Dalam which is being explored bv 
Mr Despott may throw considerat le light on man s 
early history in the island At present ho ever the 
earliest large collection of human remans lelongs to 
the Neolithlip or more probably ■Eneolithic age of the 
great Maltese megalith builders Although this cul 
ture IS to a certain extent unique it offers possible 
comparison with the allies couvertes of Western 
Eur^ The site of Bahria which has not yet been 
properly excavated may provide a link between the 
Neolithic and the Bronre ages remains of which 
have been discovered actually on top < f the Neolithic 
remains at Hal Torxien The following periods the 
so-called Phcenician or Punic show a close con lection 
with North Africa— a connection which was not broken 
until the Roman occupation At the division of the 
Empire in a D 195 Malta was allotted to Byrantium 
to which It belonged ethnologically It was held 
successively by the Arabs and by the various occupants 
of the throne of Sialy until handed over by Charles 


Quint to the Knights of St John of Jerusalem in 
i^to Jhe Knights held it until 1708 when they 
were dispossessed by Napoleon It was occupied by 
the Biitish in 1800 and torn allv annexed in 1814 

The megalith builders appeir to belong to what is 
gcnerillv kiown is the Mediterranean race They 
show dose afT nities to tht inhabitants of North Afnca 
and Sicily Probably at the close of the Bronre age — 
but the < xact line is as yet uncertain — a crucial change 
1 1 lie over the population and a new type of folk 
appe ircd the contour of whose era 1 al v lult suggests 
Arncnoid characters In spite of the constant 
nfusion pr bably of North Afr can Hood in Punic 
times and of Italian during later perixls this type 
las surv ved in the islands of Malta and Gozo until 
to day 

A study of the modem people shows several remark 
able facts first that though there are significant 
differtiics between the Miltese and the inhabitants 
of Goto there is piartically no difference between the 
inhabitants of the urban and rural districts taken as 
a whole 1 he inhabitants of Valett a and the suburbs 
coitrary to expectation do not show more variation 
than the country districts Two villages Zumco and 
Siggewi each taken singly showed as great if 
different variat >ns from the urban districts as did 
the men of Goto from those of Malta but here again 
the people of liny and to a large extent endogamous 
villages were only slightly less vanible than those of 
a cosmopolitan port 

It may be said then that generally spcakmg and 
subject to certain reservations the Maltese present a 
well marked rai lal type— unlike their nearest neigh 
hours except m Neolithic times and much more alien 
to the Cretans and the inhabitants of the Islands of 
the Sea 


The Rothamsted Expenmental Station 


Visit or CooNty Aowcui tural Commitifks 
^N Friday July 15 representatives of the county 
' agricultural committees and directors and prin 
cipals of the agricultural colleges visited the Rotham 
sted Experimental Station at the invitation of Lord 
Bledisloe chairman of the Lawes Agricultural Trust 
Committee and Dr E J Russell director of the 
station They were met by Sir David Pram Prof 
H E Armstrong of the committee of management 
and Messrs T H Riches Leonard Sutton and other 
vinetnbers of the Counal of the Society for Extending 
the Rothamsted Expenments No more represents 
tive party has visited Rothamsted since the great 

C ‘ lee celebrations of 1893 after fifty years of work 
been accomplished The visitors inspected the 
plots and the laboratones and saw practically the 
whole of the work which is bemg earned out 
The Rothamsted Expenmental station has expanded 
considerably during and after the war and it now has 
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a permanent scientific staff of twenty six members in 
addition to skilled assistants for records library and 
office tnd an outdoor staff for the farm and expen- 
mental plots The scope of the work has expanded 
and now inrludes the soil and the growing plant in 
health and disease In the mam the work falls mto 
two great divisions carried cut respectively in the 
laboratories and in the fields with the pot culture 
house serving as a close link between them 

In welcoming the visitors lord Bledisloe stated 
that this gathering was typical of many which It 
was hoped to arrange in future years and its pur 
pose was to make ffie work of Kothamsted known 
I to those most mtimately associated with the develop- 
ment of British agriculture The most hopeful 
, method of helping tlw farmer was to furnish him 
I with knowledge about the crops and soils with which 
I he has to deal and to cariy out tests which ho could 
I not possiblv do for himself Lord Bledisloe referred 
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particul«riy to some of the receot RoUwnsted expert 
menu showing that die addition of chalk to the soil 
caused so marked a disintegration that the drawbar 
pull on the tractor was rMuced from 1500 lb to 
1300 lb for the three furrow plough thereby reducing 
the consumption of fuel and the wear-and tear 
Sir Daniel Hall described the relationships between 
research stations and the college and farm institutes 
on the one hand and the county advisers on the 
other He impressed upon his hearers the fact that 
much of the work of an experimental station could 
have no immediate practical application and vet it 
was absolutely essential for the development of agrl 
cultural sconce and for further advances in agrtcul 
tural practice He described the great changes that 
had taken place in the past fifteen years m the 
attitude of Government departments towards research 
work and to the broader and more enlightened out 
look on the part of the general public 
Dr Russell described the wo^ of the station and 
emphasised the fact that its puspose is first to obtain 
trustworthy information about the soils and growing 
plants and then to put this information into such a 
form that teachers and experts ran use it Among 
recent developmenu to which Dr Russell referred are 
the statistical department where elaborate and ex 
tensive Rothamsted data are examined by modem 
statistical methods and the work on cultivation which 
IS now be ng carried 01 1 bv the physical department 
and the farm 


UniTenity and Educational Intelligence 

Durham— 1 he foUowmg honorary degrees were 
conferred upon members of the Bntiw MmicsI Asso- 
ciation on July at — Doctor of Cml laws bir Wil 
liam MacEwen Sir Thomas Ol ver and Sir Humphry 
D Rolleston Doctor of Hygiene Dr f E Hill 
ind Dr J W Smith Doctor of Science Sir Arthur 
Keith Doctor of Literature Sir Dawson Williams 
editor of the British Medical Journal M A Dr 
Alfred Cox medical secretary of flie British Medical 
Association 

London —Mr M T M Ormsby has been 
appointed as from August i 1921 to the Chadwidc 
chair of municipal engineering tenable at University 
College Mr Ormsw w-is appdnted assistant to 
Prof Osbert Chadw ck at the college in 1898 and 
since 10^14 has been Un versity reader in surveying 
Dr F S Langmead has been appointed ys from 
August 31 1921 to the Un versity cmair of mediane 
tenable at St Marv s Hospital Medical School Dr 
Langmead has held a number of posts at bt Manr a 
Hospital 8 nee roos also at the Hospital for Side 
Children and at the Seamen s Hospital Greenwich 
The Rogers Pnae of tool for 1921 has been awarded 
to Mr Lambert Rogers for an essay entitled The 
Sumical Treatment of Hyperthyroidism 
The following doctorates have been eonferned — 
D Sc in Physics Mr I ewis Simons an internal 
student of King a College for a thesis entitled Con 
tnbutions to the Study of Energy Transfonnations 
when X radiation is af^rbed by or emitted from a 
Substance D Sc (Engineering) Mr K C 

Cbakko an internal student of Univerdty College 
for a thesis entitled Stresses in Chain Links ' 
D Sc w Botariy Mr B rbal Sahni an external 
student for a tliMis entitled The Structures and 
Affimties of Acornopyle Panchen Pilger D 5 c m 
Chemutry Mr W C R^nolds an external student 
for a thesis entitled On Interfacial Tension D Sc 
^ology Mr L F Spath an external student 
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for a thesis entitled On Cretaceous Cepbalppoda 
from Zuhiland and other papers and Mr L D 
Stamp, an external student for two theses entitled 

On the Beds at the Base of the Ypresian (London 
Clay) m the Anglo Franco-BUgian Basin and On 
Cycles of Sedimentation in the Eocene Strata of the 
Anglo-Franco-Belgian Basm 

Thb Trustees of the Beit Fellowships for Scientific 
Research which were founded and endowed in 1013 
I V Sir Otto Beit in order to promote the advancement 
of science by means of research have recently elected 
to fellowships Messrs H L Riley and WAP 
Challenor Mr Rilev was educated at the Keighley 
Irade and Grammar Schoed 1910-17 and has been a 
student at the Imperial College of Science and 
fechnol gy from igip to date Mr Challenor wa* 
educated at Whitchurch Gramnar School 1911 17 
and has been a student at the Birmingha n Un verst^ 
from J917 to date Both will carry out research at 
the Imperial College of Sciei ce and lechnology at 
South Kensuigton 

It was announced in Nature of July 7 p 604 
that Mr H H W 11 s had presented the Univers,!^ 
of Bristol with the sum of aoo ooof for the provision 
of a new physics laboratorv Further particulars 
have now b^ received Two g fts totalling 200 oool 
were received and the Council of the Univers ty has 
now approved plans and signed a contract for the 
erect on of a bu Iding It is estinated that the work 
will absorb the whole of the original gifts together with 
the interest on the fund amounting to at ooci which 
has since accrued Die Coutinl has further decided 
to associate the name of Mr Henr> W ilK per iianently 
and for all tune with the department by naning the 
lutld ng The Henry Herbert Wills Physical 1 bora 
tory In this Bristol is f'lllowing the precedent of 
other universities in assoc ating the name of the donor 
with a laboratory erected by hmt for a particular sub 
ject The building whudi is Early Renaissance in 
style will be a four floor structure in the shape of 
the letter I to be erected on the north-east side of 
the Royal Fort Estate The architects have been 
most successful m securmg both architectural beauty 
and all the facilities of light and other special require 
ments demanded by a science department When it 
IS erected Bristol will possess the best building for 
teaching and research work in physics in the world 
The total amount contributed to the University of 
Bristol by various members of the Wills family now 
exceeds 900 oool 


Sir Michael Sadler Vice Chancellor of the Uni 
versity of I eeds in the course of an address after 
opening the new buildings of the Commun tv of the 
Resurrection at Mirfleld on lulv 16 said that modem 
civilisation was one of the colossal facts in the world s 
history It had been achieved bv the courage and 
labour of Western men during four centunes Its 
essence was power Its phases had been the power 
of the individual pioneer the power of the State the 
power of the sea the power of the machine the 
power of coal and the power of high explosives 
Through this stupendous outburst of power Provi 
dence had permitted a fueat change in the lives of 
men and in the outlook of their minds It had 
quickened invention it had flowered in great litera 
ture It had multiphed opportuni^ it had created 
wealth beyond even the dreams of avarice Of the 
six most bnlhant epochs in human history modem 
Western civiUsation had been one But now in its 
heart and consdence there is foreboding Power 
which IS the essence of modem avihsaticn threatens 
to destroy it Three men so typical at Vjscount 
Grey Mr H G Wells and the of St Paul s 
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«.arn u> that modero civUuaUon is at the cross roads 
of Its destiny Unless by some deflection of its recent 
purpose power can be concentrated upon the con 
structive works of peace it will destroy civilisation bv 
war At this moment the Middle Ages seem to 
whisper once more the message of m ideal which ui 
modem times most men have discarded or hive tried 
however wistfully to forget In industri men begin 
to thmk of the medieval guilds In art the niive 
sincerity of the pnmitive painters inspires some of 
those modems whose pictures are religious In 
politics men speculate is to the possibility of i 
Council of the Peoples which may recognise nation 
hood but allay its rivalries We cannot go back to 
the Middle Ages and become medievil Tn ill our 
thought and was of life But it is possible that the 
future may blend some medievil ideas with those 
derKed from ;the age of poaer and that what is 
penlouf in some modem tendances may be trans 
muted bv a rediscover! of some aspects of truth better 
known to the medieval than to the modem mind lo 
the medieval thinker three mysterious powers sus 
tamed bv their hirmonious working the life of 
Christendom Thev were called the pnesthood the 
Empire and the universitv Sacerdotium Imptnum 
ind Studium For ill three in a form adapted to 
modem needs the modem world may find a place 


The recent annual meeting of the council of the 
Association of University Teachers wis held at Bed 
ford College London and wis well attended bv dele 
gates from the various university institutions of Eng 
find and Wales The president Prof John Strong 
of the I nlytrsitv of Leeds m his retiring address 
indicated the general inns of the association the lines 
on which It his been working the progress mide 
and some of the more important problems opening up 
The primary aims were the idvincement of knowledge 
and the furtherance of the mterests of the umveisi 
ties So long as the uniyersitus were in difficulties 
legirding finance so long would their work suffer 
Such questions as teachers salaries and superannua 
tion were under present conditions insistent The 
superannuation question had not been settled bv the 
recent grant from the Treasury nor was the problem 
of salaries vet solved although progress towards a 
solution was apparent Apart from these other and 
eouallv serious questions were aiismg The relation 
Of the universities to the State and to the local 
authorities would demand more and more serious con 
sideration While greater financial support from the 
Government was imperative the matter of similar 
and more uniform support from the local education 
authorities was urgent The suggestion of a uniform 
local rate being levied upon all the local education 
authorities had much to be said in its favour but 
among other things it would mean Increased local 
representation Consideration of these points gave 
rise to the Question of the possible Infrmgement of the 
present autonomv of the universities — a matter of vital 
importance to the tearhingjiodv Anv such possibtli 
ties would have to be watched carefull) by the uni 
versities The officers and executive committee for 


the coming vear were elected as follows — President 
Prof John Strong (Leeds) Vtee-Presidenit Prof 
McBain (Bristol) and Mr F Boulden (Sheffield) 
Treasurer Asst Prof Tabor ^mpenal College) 
Hon General Secretary Mr R D Laune (Aberyst- 
wvth) Executive Committee Prof Calder (Man 
Chester) Prof Dame Helen Gwynne Vaughan (Birk 
beck Coll^) Mr Haigh (Reading! Miss Halfeet 
flMford College) Prof Lea (Birmingham! Prof 
Matf (Liverpool) Mr Monahan (Leeijs) Prof Orton 
(i^gor), Asst Prof Philpot (Universitv College 
I ondm) and Prof Truscott flmperial College) 
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Calendar of Scusntific Pioneers. 

Jidy 9S, ISIS Quoard Mtmge, Oomta d« PMim, 

died — ^The creator of descriptive geometry Monge 
was a prominent figure thraigh the whole of the 
Revolutionary period He had a gnat share in 
founding the Fcole P lytechmqut and like 
Berthollet was a favourit of Napoleon At the 
RestcH-ation he was expelled from the Institute on 
account of his havui), voted for the death of Louis XVI 
dtdy Sfl, 17S1 BenjanM Robrns (bed— A mathe 
matician of distinction Robins invented the ballistic 
pendulum and carried out a series of experunents 
which marks an era in the history of gunnery He 
died at Madras as chief engineer t) the East India 
Company 

ilii^ SI, im Joseph Beete Jukes died —A favounte 
pupil of Sedgwick Jukes became naturalist to H M S 
Fly in Australia (i&4a 4b) and from 18^0 was direc 
tor of the Geological Survey of Ireland 
Jidy St, 1816 Henn Mibie->Bdwarda died— Milne 
Edwards filled the chairs of entomology zoology and 
physiology at the Jardin des Plantes studied the 
natural history of the coasts of Frame uid Sicily and 
wrote valuable works on the Crustacea on the corals 
and on physiology and comparative anatomy 
July St, ISM Jehu AlaxMder Renta Newlende «ed 
— One of the first to indicate that the properties of 
the elements are related to their atomic weights 
Newlands practised tn I ondon as an analytical 
chemist 

July », 183S Jean Airteme OhMtal, Oemte de 
OhMtatoiip, (bed — \ member of a wealthy family 
Chaptal engaged in practu il chemistry and during 
the Revolution sup rintcnded the manufacture of gun 

C der Undtr Napolem ho served as Mmister of 

ruedon and did much to further the induvtrial 
arts and manufactures of France 
July 30, 1013 John Mrine died For twenty vears 
pofessor t f geology and mining at the Imperial Col 
lege of Engineering Tokjo Milne made an exhaus- 
tive study of irthquakes He founded the Seismo- 
logical bocietv of fapan invented various instruments 
and contributed numerous papers on seismology to the 
British Association and other bodies 
Jidy 31, 1830 Qatoard Otar Pranyoia Mario Rielio, 
Baron de Pronv died — A famous member of the Corps 
des Fonts et Chaiiss^s Prony during the Revolution 
directed the c > npilation of extensive logarithmic 
tables He became a professor at the Fcole Poly 
technique and was employed on many civil engineer 
ing works if mportance The Pronv friction 
dynamometer was his invention 
Aagiiet 1, 17M Jean Ohup* d’Antaroeba (bad —An 
assistant astronomer of the Pans Academv of Sciencea 
the Abb^ Chappe d Auteroche observ d the transit of 
Venus of 1761 at Tobolsk Siberia and that of 1769 
at St Joseph California where he died of fever 
brou^t on bv his exertions in the interest of science 
AMiNt 8, 1883 Lasare NMiataa Margnartta Oantat 
died —Carnot began life as a military engineer He 
helped to found the Ecole Polytechnique and was one 
of the first members of the institut de France His 
work of 1804 G#om 4 trie de position ’ gives him a 
place beside Monge and Poncelet as one of the founders 
of modem geometry and as a military engineer he is 
remembered for his great work on fortifications 
Aiifaat 3, 1778 QuMaiiina PMuigeia Rouada dtod — 
As professor of chemistry in the Jardm du R<m Rouelle 
attracted much attention by his lectures and his new 
Ideas Lavoisier and Proust were among hts pupils 
ECS 
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Socletiet and Academies. 

London 

FaraSay Saciaty June 22— Prof A W Porter 
president in the chair -7C T Sattbells (for the Re 
search Staff of the General Electric Co) High 
temperature phenomena of tungsten filaments 
Part 1 Two types of tungsten wire are in general 
use for lamp filaments One is composed of pure 
tungsten and the other of tungsten containing up to 
I per cent of a refractory oxide such as thoria TTie 
crystal growth during burning has been investigated 
for both types It is shown that the deformation of 
the filament which occurs during life is -i function of 
the crystal growth Crystal growth which is sup 
pressed in thoriated filaments occurs when the thoni 
is reduced Thoria and other refractory oxides can 
be reduced by phosphorue vapour at a high tempera 
ture Part 11 oeals with the chemical reactions which 
occur in gas filled tungsten filanent lamps when 
traces of the common gases are present in the fillmg 
gas— E natschsk A simple apparatus for deter 
mining the coagulation veloaty of gold sols The 
percentage of blue formed in coagulation of red gold 
sol IS taken as a measure of the degree of coagulation 
The percentage is determmed by comparing the 
criginal red sd with a double wedge one half con 
sisting of the original sol and the other of the com 
pletely coagulated blue sol It is necessary that the 
Istter should be coagulated bv the same electrolyte 
ns that used in the sol under examination as the 
blues obtained with different electrolytes nre not 
exactly alike A number of determinntions have been 
compared with V Smoluchowski s formuln for the 
coagulation velocity and show good agreement for 
complete and fairly rapid coagulation — Prof A W 
Psrtsr The variation of surface tension and surface 
energy with temperature Any satisfactory formula 
must correspond with the vanishing of both the sur 
face tension <r and the surface energy u at the critical 
point The connection is it or T^J lence 
must also vanish at (he cr tical point These condi 
(ions are all satisfied bv the formula put forward by 
van der Waals and afterwards by Allan herguson 


<r constant (Tj T)» 

where » is a constant between 1 a and 1 3 Whittaker 
has shown that u is proportional to T x internal latent 
heat The author shows that if the reduced tempera 
ture be t iken as the factor (instead of T) the numeric 
values show that for many substances u and the 
internal latent heat of evaporation tend to equality (on 
the C G S system) as the temperature is approawed 
He also directed attention to the connection between 
van der Waals s equation for o- and Thiessen s equa 
tion for the latent heat ir-constant (T,-l)" where m 
18 about o^ S M Reals The influence of solvent 
upon ionisation and the accompanying heat effect A 
detcrminat on bv electrical conductivity methods of 
the ion sation of picnc and ^aranitrobenxoic aads m 
mixtures of acetone and water From the values ob 
tamed at 25° and ‘^5*’ C the heats of ionisation are 
calculated In the case of picnc and the heat of 
ionisation varies largely with the nature of the sol 
vent possmg throu^ a minimum at about 70 per 
cent acetone In the case of ^oranitrobensoic acid the 
heat of ionisation is sensibly sero both m water and 
m 44 per cent acetone although in the latter solvent 
the ionisation constant has fallen to i/aoth of its 
value m pure water as solvent— A McKsosm The 
potential of the iodine electrode and the activity of 
the iodide ion at 25** C The potential of the saturated 
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lodme electrode m combination svith the normal 
calomel electrode has been measured for various values 
of the concentrabon of the iodide ion The results 
haw been compared with those of other investigators 
makuig use of the concept of activity coeflicient the 
activities of the iodide and of the tri iodide ion in the 
various solubons have been estimated and compared 
with the values of the concentration of these ions 
It IS found that the activities of both ions increase 
less rapidly than then- concentrations From the 
results the normal potential of the iodine electrode is 
calculated to be +02454 volt the normal cxlomel 
being taken as zero 

Paris 

Aesdsmy of Sekaess July 4 — M Georges Lemoine 
in the chair —The president announced the death 
through a motor-car accident of Jules Carpentier free 
member — G Lenolas The mutual reaction of oxalic 
acid and lodic acid The influence of different cata 
lysts As catalysts platmum sponge platinum black 
wood charcoal and sugar carbon were used In 
general for the same reaction velocity a higher tern 
perature was necessary in the absence of q catalyst 
Increasing the weight of catalyst mcreast^ the re 
action velocity but this was proportional neither to 
the weight nor to the surface Ihe activity of the 
platinum black was very great in proportion to the 
other substances — A de Cfrainoat Spectra of quan 
titative sensibility of silicon m fused salts and in 
steels Working with fused salts two characteristic 
lines of silicon persist down to a content of 0005 per 
cent of silicon With steel the sensibility is less on 
account of the brightness and number of the iron 
lines — P Sabatier and B Kabota The action of heat 
on all)l alcohol in presence of various catalysts 
There are two nain reactions dehydrogenation and 
dehydration ctmper and manganous oxide especially 
effect the first of these a id tungstic acid thoria and 
alumina the second With zuaxmia and uranic oxide 
both reictions occur together Owing to sectndarv 
changes the final product is very complex and con 
tains water acrolein propyl aldehyde higher tide 
hvdes formed 1 v condensation and hyd^rocarbons 
( nositylene) The gases mclude propylene hydrogen 
carbon monoxide and dioxide but neither acetylene 
tllene nix’ allvlene could be detected — B Qambter 
Imaginarv surfaces applicable to a surface of revolu 
tion real corresponding cyclic systems— D RIa 
boachlasU The cyclic movement of a liquid round 
a solid which moves parallel to a rectilinear wall — ^J 
MoKart Observation of the occultation of Venus of 
July I 1921 made at the Observatory of Lyons 
Observations were made under good atmospheric 
conditions by six observers with different types of 
instrument — F Balet The law of rotation of the 
sun explained bv evolution and flattening of the proto 
sun — M Brilleata BcAr s atom The circumnuclear 
I agrange function — A Lalay The figures of M de 
Heen and the electric discharge— M Seleaaa A 
radiological lonometric arrangement A description 
of an apparatus for the measurement of ionisation 
in medical radiology It is standardised by a known 
quantity of radium — A DaRTUHer The pnnci^e of 
combination and the absorption lines in the A ray 
spectra —A MarcaUn Surface tension of the mono- 
molecular layers— A de G ReeaaalaM Variations 
of catalytic power in the electroplatinosols — G 
Taaret An ammonium motybdo-qumate Qumic 
aad 18 known to show a marked increase m rotatoir 
power when mixed with solutions of molybdates This la 
due to the formation of a definite complex compound 
ammonium molybdo-qulnate the istrfation and analysis 
of which are described — J CviJI6 The correspondence 
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of the fluvial atepa and river banks — R Soaigu The 
embiyogeny of the Labiates Development of the 
embryo in Glechoma hederacea and in Lamtum pur. 
pureum — P E Ptaoy The germin tion of the spores 
the nutrition and the sexuality of the Myxomycetea 
_Mme Z Omiawska The mucilaginous substances 
of Lamtnarta flexuaults Nitrogen docs not appear to 
be an essential constituent of the mucilage hydro, 
lysis IS slow the sugar formed being glucose or 
galactose — G Bertrand and R Vladcsee Ihe vuia 
tion in the proportion of nnc in the organism of the 
rabbit during growth The proportion of zinc con 
tuned in the entire body of the rabbit is a maximum 
at birth dimmishes dunng the period of lact'ition 
and then after the twenty fifth day on weaning the 
zinc mcreases rapidly — H BIsrry F Rathcry and 
Mile Lsviaa The proteid sugar in cancerous sub 
lects The amounts of free sugar and proteid sugar 
in the bl<^ plasma of ten cancerous subjects have been 
determined The proteid sugar is from twice to four 
times the normal amount Area The existence 
and rdle of an endoenman tissue m the testicle of 
some Batrachians — C Pdnz A new Ceponian 
Onychocepon hatpax a branchiil parasite of Pinno- 
theres — H Pass and M Staekella The resistance of 
the adult cockchafer to low nnd high temperatures 
TTie adult cockchifer can be submitted to a tempera 
ture down to 8° C and recover its activity on warm 
mg at lower temperatures it is killed This insect 
IS more susceptible to high temperatures smee at 
43** C It IS killed 

Brussfis 

Rayal Aeadeny of Belgian fanvaryS— M A Gravis 
in the cham — A DenoaUn The equations of Moutard 
with quadratic solutions 

February s — M G CesAro president in the chair 
— C JaUn Report of the decisions taken at the meet 
mg of the section of biologieal oceanography of the 
International Union of the Biological Sciences— J 
Massarf The four steps of sexual conjugation — P 
Streobaat Complemenlarv not« on the nature of the 
temporaiT stars — C Serrals A group of three tetra 
hedn — P Noll The action of chloroform on the 
coagulation of the blood plasma of b rds Antithrom 
bosme is generally considered the physiological 
antagonist of thrombine its function being to 
neutralise this substance wherever it is in excess 
This IS not found to be in accord with the experiments 
described It would appear that antithrombosine in 
stead of neutralising thrombine contributes to its 
formation — Th ds Dondsr The gravtfic field — 
L Qedaan Researches on the cubic involutions be 
kmgmg to an algebraic surface - h Csrpeatler The 
prothoracic endo skeleton of Gryttotalpa vulgaru 

March s — M G CesAro president m the chair — 
A de Heaptlaaa The law of Faraday and the acUon 
of the silent electric discharge on the metallic oxides 
An account of expenments in which the oxides of 
lead copper nickel and mercury are exposed to the 
silent discharge in an atmosphere of hvdrogen under 
reduced pressures (lo to 30 mm) — E von AaM 
(i) The atomic heat of the elements According to a 
recent communication by M Fdliv Michaud the 
atomic beat should have the value 3 5 for a tempera 
ture corresponding to a maxunum of the quotient 
CA/T (where C is the specific heat A the atomic 
mass and T the absolute temperature) An examina- 
tion of the values for silicon boron rhombic sul{diur, 
thallium magnesium and chromium shows that these 
substances are not in accordance with M Michaud’s 
rule (a) Tlie densitv and refractive index of mixtures 
of ald^yde with water or ethyl alcohol — C ServaiB 
Quadrics of revolution conjugated to a tetrahedron — 
NO 2700, VOL 107] 


E Henrtot The variation of the refractive index of 
liquids with dens ty 

April 9 — M G CesAro president in the chair — G 
CssArs Sone new foims of orpiment from Balia 
Asia Minor — C 8*r»als A curve of the thud order 
associated with a tr angle — P Strsobont Observation 
of a shooting star at Brussels 

May 3 — M (i ( sir j resident in the chair — 
M Mnyvsert An ekment analogous with a curvature 
at a point external o a pi me algebraic curve — I 
Qodeanx Some linear congruences of skew cubics con 
sidered by M Stuyvaert — P Bmylsats The action of 
the organo-magnesium compounds on glutanc nitnle 
This nitrile braves as a pseudo acid and on acidify 
mg the reaction product nearly the whole of the 
nitnle is recover^ There is a secondary reaction 
producing a very small quantity of a ketone prob 
ably C.H, CO (CHO. CN — H VaaAsrUatai The 

gravtfic field of an electnfied sphere 

Rome 

Reale Accadeoda aadoiule del Lhicel May 8 — 
h D Ovidio president in the ch iir — Papers bv 
fellows — C SoBlgllaiia Depth of glaciers 1 

The equations of motion are found for a glacier 
and are identical in form with those of a viscous 
Imuid moving slowly in a tube inclined to the horizon 
This very natural conclusion is justified by the pro. 
perty that th vclocitv of the glacier is considerably 
less than the critical velocity at which fluid motion 
becomes turbulent It might be suggested however 
to Prof Somiglnni that the cracking of the ice sub 
stitutes another effect limiting the applicability of the 
equaticns in this case — F Sever! Integnls of first 
species v— O M CorWao Thermal analogue of 
(h rsted AmpAre effect 11 — Papers communicated 
through a fellow — G AbettI Astronomical deter 
n motions of latitudes and longitudes in Central Asia 
rhese were c rricd out in De Fihnpi s expedition in 
19H 14 by the author and Comdr A Alessio the 
1 ngiludes being referred to the meridian of the transit 
circle of Dehr i Dun by wireless signals from the 
Trigonometrical Survey of India fht observations 
were midc at th foil wing staiions In Baltistan at 
ToUi Wa/ul Hadur Scardu ai d CArghil m Ladakat 
I amairu and I eh in Caracorum at Depsang and the 
front of the Rimu glacier (altitude 491’ metres) and 
m Turkestan at SughAt Carol JAtcind and CAshgar 
—C Perrier Presence of /me in the malachite of 
Chessy A comparison of malachite and the new 
mineral rosasite is given — C aerial Proteolitic 
activity of lactic ferments v Phenomena of rapid 
physiological mutation —D Masstrial Enzvmes vi 
Protective power of staiches and other substances on 
phthahn in acid media —1 P*r«i Transformations 
qui conservent la compo® tion A sequel to the 
author s previous contnbulions in the Annales de 
I Ecole normals supineure and Bulletin de la Soct^U 
maih/mattque de Franc piblished in 1919 

Sydney 

Reyal Society et New Soatb Wales Tune i — Mr 
F C Andrews president in the char — A R 
PealoM The occurrence of a new phenol in the 
essential oils of thi I eptospermum In the course 
of the examination of the essential oils obtained from 
Leptospermum flavescent grow, mg m various parts of 
New South Wales a phenolic body was found to occur 
m amounts varying from 0 75 to 8 per cent the latter 
being obtained from material growing in the Lane 
Cove (Sydney) district It has been named Lepto. 
spermol 
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Books Recetyed 

Sitzuntisbenchte dcr Konigl Bohmischen Geaell 
schaft Her Wissenschaften Mathematurh Natur 
IvUsenschaftliche Claase Jahrgang 1915 1916 1917 
<Praa Fr Kivnii) 

Memoires de la Soci#t6 Royale des Scteocei de i 
Bohdme Classe dn Sciences Annde 1918 Annde 
1919 (Prag Fr RivndC) 

Ladislav Prafka Unter^chungen uber den Licht 
wedisel Alterer Veranderlicher Sterne By Prof Dr 
Vojtkh ^afafiic Vd 11 Sterne des A G Kata 
logcs von 5* bis 34* A R Pp iu+180 (Prag 
Fr Kivndi ) 

North England An Economic Geography By j 
L Rodwell Jones Pp viii-i-a56 (London G Rout 
1 e^ and Sons Ltd ) 6s net 

Textile Design and Colour Elementary Weaves 
and Futured Fabncs By W Watson Second edi 
tion Pp xi+436 (London Longmans Green and 
Co) 3IS net 

Ministry of the Interior Egypt Department .. 
Public Health Reports and Notes of the Public j 
Health Laboratories Cano No 4 Nutritive Value j 
and Characters of Rations Issued to OfRcials and 
Others in Different Administrations of the Egypt 
Government Pp v+sy (Cano Government P 
Iieatians Office ) P T 30 

The Statesman a Year Bode 1931 Edited by Sir 
J Scott Keltie and Dr M E|^in Fifty e^th 
annual publication Pp xliv+is^l (London Mac 
millan and Co Ltd ) aos net 

The Joy of Mountains By Wtlham Platt Pp 80 
(London G Bell and Sons Ltd ) it qd 

Fundamental Prmciples of Organic Chemistty By 
Prof Charles Moureu Authoiowd translation from 


the sixth French edition bv W T K BraunholU 
Pp xvlu+399 (London G Bell and Sons Ltd ) 
I3S 6d net 


The Flora of the Nilgud and Pulney Hill Tcsm By 
Prof P F Fyson Vol lu Pp xviu+581 
(Madras Government Press ) 13 6 rupees 

Forestry Commission First Annuil Report of the 
Forestry Commissioners Year endmg September 30 
1930 Pp 60 (London H M Stationery Office ) 
yd net 

Air Mmistry Meteorological Office British 
Meteorological and Magnetic Year Book 1910 
Part VI Rdseau Mondial 1910 Charts showing the 
Deviation of the Pressure and Temperature from 
Normal Values for each Month and for the Year 
[London H M Stat ------ 

Camping and Woo 
tion Campers and for Travelers in the Wilderness 
By H Kephart New edition (two volumes in one) 
Pp 405+479 (New York The Macmillan Co 
London Macmillan and Co Ltd ) i6s net 
The Electric Furnace By Dr I N Pnng (Mono* 
graphs on Industrial Chemistry) Pp xu+485+xtx 
(London Longmans Green and Co) 33s net 
Principles of Radio-Communication By Pr f J H 
Morecraft Pp x+93( (New \ork J Wiley and 
Sons Inc London Chapman and Hau Ltd ) 45s 

net 

The Silviculture of Indian Trees By Prof R S 
Troup Vol 1 DiUeniacese to Leguminoea 
(Papuionacese) Pp lviii+336+lii Vol u Legu- 
mtnossB (CsBsalpiniese) to Verbenaceie Pp xi+337- 
783+iv Vol 111 Lauracess to Coniferss Pp idi+ 
785-1195 (Oxford Clarendon Press) 3 vols 

Developmeot of the Atomic Theory By A N 
Meklrum Pp 11+13 (London Oxfora Unlveraity 
Press) IT 6 d net 
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Brown Bast An Invest^ation into its Causes and 
Methods of Treatment By A R Sanderson and 
H Sutcliffe Pp 71+36 (Mtes (London Rubber 
Growers Association Inc ) jt 6 d net 
Growth in Trees By W T MncDougal Pp 41 
(Washington Carnegie Institution ) 

The Mictotomist s Vade Mecum A Handbook 0( 
the Methods of Microscopic Anatomy Bv \ B Lees. 
Eighth edition edited by Dr J B Gatenby Pp x+ 
S94 (London J ind A Churchill ) jSt net 
A IVactuud Handbook of British Birds Part xi 
Pp 177-356 (London H h and G Witherl^ ) 
45 6 d net 

Berichte der Naturforschenden Gesellschaft zu Frei. 
burg I Br Dreiundzwanzigster Band Erstes Heft 
Erschtenen zur Feter des 100 Jahngen Bestehens der 
Gesellschaft (Freiburg 1 Br ^ Speyer und Kaemer ) 
Insect Pests of Farm Garden and Orchard By 
E Dwight Sanderson Second edition revised and 
enlarged bv Prof L M Peavs Pp vi+yw (New 
\ork J Wiley and Sons Inc London Chapman 

and Hau Ltd ) 261 net 

Erratum —The publishers of G Spiller s A New 
System of Sctentific Procedure included m last 
week s list are Messrs Watts and Co and not 
Messrs Chatto and Windus as stated 
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Tbs Confldeness of Men of Seisaea By Ths 
Professor of Biology 
Our Bookshelf 
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C B stromeyer Sir P W Dyson P R ' 
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Prof Msgh Nad Baba 
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Dier ca I and Br t al Simeraanuat u Sysems— Dr 
John W Bvans P R 8 W Pahn Bldsrton 683 
A Novel Magneto OpUcal Effect —Prof J W 
McBoin 683 

Sacnce ind Civilisation — J Henderson Smith and 
Major A O Church 684 

Bees and Scarlet Runner Beins — Harfbrd J Lowe 684 

A New Theorem on the Doulle Pendulum — H S 
RowsU 684 

Odueons Flint Artefacts from Shei ngham — J Reid 
Moir 684 

The Drought and Undergr und Water —Bernard 
Hobson 6S4 

Tbs Applicstien of latsrfersncs Methods to 
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tion 688 

Congress on ths History of Medicine 690 

Notes 
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ST MARTINS STREET LONDON WCJ 


Advatiuemwia uii hui iH Mi lacMn AouM S« 
t A htt n i tothaPAIuhan 
Ednoml coffwiuntMtloni to cho Editor 


ToUrtfUcAdAfOii PHUSn LONDON 
ToMmm N«Afr CERRARD SIM 


Modem Credulity 

D uring the l«st ten or twelve year* there 
has been a remarkable reorudeseenct of 
the amulet, or mascot Nowadays there must be 
few collections of jewelry which do not oontain 
at least one piece for lu<^, whether it be a four 
leaved shamt^, an effigy of a pig, cat, or other 
ammal in one of the precious metals, a holed 
com mset with a turquoise or other stone, real 
or imitation, or some simdar db^jeet to which pro 
tective properties are attnbuted in some degree 
It must afford a peculiar joy to Sir William 
Ridgeway to see his theory of the magical 
dement m prunttive jewelry tiiuisiated into actual 
firaetice m ctvihsed conditions The more 
gfrotesque or biaarre the object, the greater the 
attachment of the owner Hence Gie remarkable 
forms taken by ornament# in china and other 
aateriaL Nor need the mascot be an inanimate 
effijeet Dogs, cats, monkeys, and other a nim a ls 
sore preesed into service In Pens hunchbacks 
teVf a ee||iiiar oUsnttls among etooMirolcere, who 
kiake a point of senehuy the dddfaiity bofore «i 
teportant deal', wMb one Freodh aetor le said 
ali^ to haws a hnneMuMlIi in htrdresslafcooai 
^lirinra Amt aight. ^ 

^Tho mascot a pp ad i in pardedar to lhaee whoee 
IftysRha esqposo Umbi to Hak or to toe effitato of 
Mem 4t % <|i*a ia keapmg fl lk mh ai r tern 


should be pnrtiouierly prevalent among tboee ad 
dieted to betting and cardrplayiiig, aasON 
members of the theatrical profession, and amofll 
motorists In the case of the Ust'>fiaiiied tlu 
practice is perhaps more common in France ant 
the United States, but even in this country, at 
one tune, quite a considerable propoj^tion of earc 
carried a ‘Teddy ' bear a black cit a golliwog 
or a poltcemaa on the bonnet The fact that 
applications have been entered for patent righU 
in sjieciBl types of improved mascots and luck 
charms suggests a sense of humour not withoul 
cj nicism in the would be patentees 

During the war the belief in the efficacy of 
mascots was both extended and intensified fhe 
Army has always had a certain inclination towards 
some form of luck bringer which more often 
than not, is the regunental pet The goat of 
the Royal Welsh Fjisiliers is perhaps the best 
known example The recognised use of the 
mascot m the Army, however, is collective ratbm 
ffian personal aod It was the personal use which 
became !>o ptominent during- the war It ex 
tended to the whole community and not meriol) 
to those on acUve service fhere were few mtc 
whose lives the elements of luck and chance dK 
not seem to have entered with a tragic signiA 
cance which was absent before the war 
The mascot Is not the only form taken by an 
interest m the occult Apart from the serious 
study of tclejiathy and other forms of psjchic 
manifestation, as well as the more or less rehgJ 
ous belief m faith healing there was, before the 
war, a great deal of half frivolous and wholly 
superstitious belief m crystal gazing, palmistry, 
and other means of foretcUing the future which 
afforded an opportunity to innumerable charlatans 
to prey upon a credulous public During the last 
few years, for reasons which are obvious, this 
interest hu assumed a more serious character, 
and a desire, perhaps not consoously rea|iaad, 
to mitigate the loss of an intimate association baa 
intonStiied the wish to know something of the 
life after death and to communicate with thoac 
who have "passed beyond ’’ As a result, a mans 
of evidenoe has been brought fonvard which, it 
is amintained, establishes the possibility of com 
munloativo with toe spuita of toe departed, and 
afenda some bdicatioa of toq character and eon 
ditioM of e xiateoee after Aaato Inveatigatioaa 
bavofbeen named a ete|i furtbem* The evidence 
M no longer oonBoad tf too eausteoce of epinls 
oaao embodied ttohuiaao form To earth spuit^ 
oidtowtots, fohargaMts, and other indhaaeca 
A A 
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^rhich are twd to iant iil«ilff«sted themselves by 
\anous means are now Added fairies Not only 
have fames appeared visibly to a certain number 
of individuals, as reported by Sir A Conan Doyle, 
but photographs of them have been taken and 
publi^ed m a popular magasine The truly won 
derful similarity between the real fairy or gnome, 
as photo^phed, and the conventional fairy of 
Art IS a remarkable tribute to the imaginative 
genius and insight of such artists as Mr Arthur 
^UKkham Sir A Conan Doyle, whom this 
resemblance has not escaped, would account for 
it by a tradition of a previous revelation 

It IS clear that these beliefs cannot be treated 
as being all upon the same level Mascots are 
undoubtedly largely a result of fashion, and in a 
number of cases — probably the majority — the 
owners would deny any faith m their efficacy 
They are just for luck The spiritualist, how 
ever, holds his convictions with something of the 
fervour of a religious zealot, yet faking the behefs 
as a whole they have one dlert^t m common 
'7bey represent a reversion toWvvery primitive 
point of view 

The revival of the mascot and other forms of 
the occult has been confined to the upper and 
well to do classes Among the lower and 
less educated classes of Europe belief in certain 
forms of magic has never died out, it goes back 
to prehistonc times In the Mediterranean the 
belief m the evil eye retams all its old vitahty, 
at Naples, durmg the current year, an old woman 
was harried as a witch , and a sheep s head, 
wrapped ui human hair fastened with forty three 
large nails, found m her possession, was seized 
by the police and burned in a church at the 
request of the excited jxipulace In the recent 
elections in Italy a pohtical party of gam- 
blers was fonned, also at Naples, of which 
the chosen representatives were noted for the 
magical powers which they placed at the 
sbrvice of their clients In this country the belief 
ID the witch has not die^^out — in 1906, at Thames 
Police Court, a reputetf^^itoh was convicted of 
obtaining money by means of a tnck, and other 
cases have occurred since that date Lovc-^arms 
and amulets agamst sickoess and misfortune are 
com m on A potato (against rheumatism), an 
oddty shaped b^, a fossil, a thread of red silk, 
even a modi fied phidlus in glass or <rther material 
worn as a ]k»dant, are objects familiar to the 
ccdlector These diarms and amulets of tke 
folk, * in both toam and country, are more 
cloudy akm to primitive bdief and less sophist- 
vNO 2701, VOL 197] 


cated than the mascot, but m both cases the 
psychologicd basis is id en ticaL 

To the anthropologist it is a commdlplace that 
the belief m the efficacy of charms and amulets, 
like other forms of magic, rests upon ignorance 
of the operation of cause and effect In the primi- 
tive mind this arises from an imperfect know 
ledge of natural forces The owner of a mascot, 
though not unaware of the relation of cause and 
effect. Ignores it and hopes to influence favour- 
ably antecedent conditions which are bejrond his 
personal control The desire to learn what coo 
ditions will prevad in the future, either from 
mere curiosity or in order that they may be 
controlled or utilised, as in a stock exchange 
gamble or a bet, is responsible for the clairvoyant, 
the crystal-gazer, and other forms of fortune 
teller A further point of contact with primitive 
belief is that the use (ff the mascot implies faith 
in Its efficacy , it has occult powers, a belief which 
differs in no way {torn that of the primitive mmd 
that certain individuals and certam objects have 
mono In the use of the figure of a policemah as 
a motor mascot we may even see a form of 
sympathetic magic by its means the owner may 
hojie to escajie the attentions of the real police 
man and the snare oi the police trap 

A similar parallel can te drawn in the case of 
the whole hearted believer in spirituahsm It re- 
quires Lttle more than a superficial acquaintance 
with primitive animistic behefs and practices to 
find their counterpart m the mental attitude and 
outlook of the modem spiritualist, while the 
medicmeman, especially when, as is often the 
case, be is endow^ with an abnormal mental con 
stitutmn and associated with a particular spirit 
or group of spirits, is the prototype of the medium 
and his control ’ 

To the sociologut thu phase of modem 
cre^hty is of the greatest moment Reiigwn, 
with the attendant moral codes, has, on the whole, 
prov^ one of the strongest factors in |he pre- 
servation of the social structure Magic, wbett 
once It has served its purpose m the devdopmeat 
of human society, has usually been antisocial, 
whik spintualism, at any rate m some of its 
recent manifestations, contravenes the general^ 
accepted ooooeptions of religkias bebef A' 
certam amount of mtellectaal sceptictsm may be* 
teg^uded as a faealtby and necessary element in 
any society, but diould the place of retlgioa be 
taken by a reverstoa on any extended sc^ to 
adioUy primitive mode of thought^ die prospeot 
affords faud hope of social aecurity and progrMa, 
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Education and World Citixenahip 
Salvaging of CwQuaiton By H G Wells 
Pp 20a (London Cassell and Co , Ltd ) 
7s 6d net 

A BOOK by Mr Wells, and especially a book 
on education, is always important The 
Salvaging of Civilisation ’ is no exception Part 
of the book has already been published as a separ 
ate essay, part of it consists of lectures to an 
American audience, and a third part was doubt 
less prepared for the present volume, but it all 
fits together, because it all belongs to Mr Wells s 
remarkably clear and orderly thought 

In his Outline of History Mr Wells hss 
sketched in amazingly firm lines the uncertain 
origins of our rate In the present book he prc 
sents, with the same firm touch, our equally un 
certain future It would be tempting to compare 
Mr Wells as historian with Mr Wells as 
prophet, for this is a prophetic book It is con 
cemed with the purpose and future of mankind 
but with the distant, rather than with the imme 
diate, future Mr Wells has gone scouting far 
ahead of those whose principal concern is with 
the next step towards international co operation 
and world citizenship In this volume he tells us 
what he has seen of the distant goal but he has 
httle to say of the first practical steps towards it 
One thing, however, he is sure about If the 
goal IS ever to be reached, it is education that 
will get us there **The task is not pnmarily 
one for the diplomatists and lawyers and poll 
boans at all It is an educational one 

It IS true that thought tends always to end in 
action, and it follows that deeds are the ultimate 
(and ideas only the intermediate) product of a 
qrstem of education pie universities, for ex 
ample, because of their increasing concern with 
allied science, espeaally dunng the war, are 
rising that their business is not only to dis 
cover and to disseminate knowledge, but alsa to 
see that practical effect is given to it The prac- 
tical effect here in question is no less than the 
political reconstruction of the world, so th£^, as 
Mr Wells acknowledges, politicians, as well as 
educators, have a part to play , but ‘ world wide 
educational development and reform are the neces 
saiy preparations for and the necessary accom 
paniments of a political reconstruction of the 
world The two are the right and left hands of 
tbs same thing Heither can effect much without 
tim other ” But In the b^inning, and for most 
Of the way, It is the educator rather, than the poll 
tidnn tiiat idays the title-rdls m Mr Wells’s out- 
Ibm Of hist^ yet to be 
(f, then, tiie end of education, like the end of 
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thought Itself, IS action, we are not to be edu 
Gated passively to imagine, but actively to seek, 
the ideal future for mankind, and our unmediate 
purpose must be to find release from the conten- 
tious loyalties and hostihties of the past which 
make collective world wide action impossible at 
the present time, in a world wide common vision 
of the history and destinies of the race ” This 
purpose IS to be central and dominant in the out 
look that IS to result from Mr Wells s scheme of 
education (We remark parenthetically that Mr 
Wells s recognition of the supreme importance of 
purpose m the make up of character might illus 
trate f further examples were needed, how 
closely many of Mr Wells s views accord with 
much thit is best in modern thought on educa 
tion But there are some of Mr Wells s opinions 
that would not obtain assent from those who are 
most competent to judge Thus residence and 
tutorial superintendence were considered by New 
man to bt of the first importance in umversity 
education but Mr Wells thinks that an under- 
graduate of Tntid^ College, Cambridge, has no 
very marked advantage * over an evening student 
in a northern industrial town ) 

Mr Wells further recognises that, to get things 
done, there must be unity of purpose among large 
numbers of men and women as well as strong 
purposes dominating each of them individually 
It is manifest that unless some unity of purpose 
can be achieved in the world the history of 
humanity must presently culminate m some sort 
of disaster But the unity which Mr W ells 
rightly demands for the central purposes of men 
and women the world over, he would also have 
for a large part of their outlook on the umverse 
Umty of outlook upon natural science, upon his 
tory, and upon hterature, as well as upon the aim 
and purpose of human progress, he would secure 
by means of common text books — The Bible of 
Civilisation — always being revised, but always 
and everywhere in use Many of his readers will 
find this suggestion revolting, but they would be 
ill advised to reject it without the most cafjf^ul 
scrutmy hrom many jMints of view it is faf in 
advance of modem practice Middle aged students 
of mathematics will gtatefully remember what 
Clerk Maxwell called 

Hard truths made pleasant 
By Routh and Besant 
For one who hisn t 
Got too much sense * 

The codification of elementary applied mathe 
matics by these great Cambridge coaches enor 
mously facUitated the progress of roost students 
who Veuld otherwise have had to depend upon 
comparatively incmnpetent teachers and 'over 
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Auoh ttcUoiu ketcffiog ' aa Mr WaUa 1 m» ft 
It craatad, aowwif Caial)ndg» jaatiiaaaatictana, a 
schoat of thought that waa pndMUy advantagaotia 
to tfwir aubjaot aa wiA aa to thaaaehraa 

B<it Mr Watts a sdMoM of worid^uta adae»< 
tton, hhe tba natioaal qrateoi <rf aducation fora 
^adowad for Eo^muI m Mr Fisher s great Ac* 
of 1918 j^cpends for its reahsation fipon the 
money being -available Mr Well* has no dohbt 
atfhere the raon^ is to coma from, aod, 10 truth, 
there om be little doubt about the matter Ac 
cording to a recent American boofc, the United 
States spent last year no lees tlian 93 per cent 
of the national revenues apon wars old and new 
that is, on war loan charges, on war paosioas 
and on maintainuig mditaiy aari nav^ forces 
Great Britain, not being lilade up of forty eight 
States With separate inooasea, naturally spent a 
smaller proporboo of her natlooal locome on war 
duuges, but last year, and agria m tin Esti 
mates for tins year, tin ptoponmn of th« national 
retemies that this country is spending en wars 
old and new Is no less titan 64 per cent —more 
than twelve shdlings in every poaod of taxes 
When we remember tiiat a simple agreement 
between a few gres* naval Powers is afl that is 
needed to abcdish battleship and that a battle 
ship costs m capital, some Sooooool stalling 
or, m mcorne (for interest, depreciatioo, and re 
pairs but not including fersonmt), 1,000 oool a 
year— more than ten tiaaes the British contrilra 
bon to the League of Nations— we wonder that 
this mopey IS not diverted to remunerative ex* 
pendltare The whole contribution of the Bribah 
Government to university education is only 
2 000 oool (of whidi half a miQwn pounds is a 
specud grant for atiperannaation purposes) tins 
jesr, and used to be much less It is thus equal 
to the cost of maintaining the structure and equip 
msnt of two battleships Mr Wells says that we 
need to press for a ruthless subotdination of 
naval, military and Court expenditure to edoca* 
tional needs At all events we need to come to 
ah agreement with tiie other natioiis of the world 
most of whose incomes are at preseat in* 
sufficient to meet their expenditure, for a genera] 
limitation of armaments, that woiM enormoosly 
reduce the burdens of taxation and set free far 
more than sufficient money to expand and unprove 
our educational organisationa as nqndly as Is 
humanly possible 

Mr Wells s book is marred by mmof defects 
which are only muior because of the gvettness of 
the whole TMts be would ^ipmeatiy have fais 
readert believe that the warld cdmntowwealth^ 
whioli^ ngarda aa the tdtiaMSe goal, shsiiM 6e 
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mg seventy or imtepeadanit sovet el g ti 

S^tes of the world mio a amgle suKker ‘Stajte 
Such a Erst step would Certainly be a false sta^, 
even if it were m any way {wactkable How 
would It, for exhmpte, be possible to pCrsuadb 
Japan to place the codtnd of her destinies m the 
hands of a Parliament, Congress, or AssamU^ 
most of tiie members of which would be of Boro* 
pean race^ The first step towards tncreasing thcr 
politicsl unity of the nations ta sutely their eo 
operation m moltifatfoas works for the benefit of 
mankmd, and especially in the abolitiou of world 
war Tins Is what is being done by the quite 
inadequate League of Nations at Geneva,** which 
consists, after of fnrty-eight sovereign States 
reprcsentuig three quarters of the population of 
the earth . 

Moreover, Mr Wells is surely mistalcefl in sup 
posing tiiat we must get nd of patriotism if we 
are to have an adequate sense ^ Worid atumn 
ship Loyalty to a smaller group is not neces 
•arily inconsistent with higher loyalty to a larger 
group that mdudea the smaller An undergraduate 
who IS asked to play for his umversity and foi* 
bis college on the same day wiH play for hia um 
venuty, and not for his collie but he la not 00 
that account less loyal to his college The York 
sbireman or the Cornishman who loves his county 
IS not oa that account an infermr Englishman, 
nor is one who loves England likely to be a leas 
loyal member of the British Conuuonwealtb of 

nations than one who has no feeling for his own 
people nor, again, has it ever bean suggested 
that loyal members of the British Commonwealth 
are on that account feebler supporters of the 
League of Nations J C M G 

PrsctlCAl Cbealitfy 
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die origiael pfO|>rietor and director of the well- 
known Wiesbaden laboratory, have enjoyed an 
aSmoat tmcballenged position m Ger^ny as 
standard works for more than diree quarters of 
a century During that period they have been 
frequently reviaad and rspnnted Eofflish editions 
of these works have been pubhsbed by the 
firm of J and A Cborchill at venous tunes, 
and are, of course, well known in this 
«ouotry and m America, but have never 
acquir^ the same popularity as m Ger 
many Manuals of chemical analysis wnttmi 
by Enghsh and American authors have been 
found more suitaUe for class and laboratory m 
struction Chemical analysis is, of course, an 
art which can be acquired only by practice, and 
a book on the subject should be substantially a 
sode mscum, which is defined to be anything, 
aapecially a book or manual, a person carries with 
him for daily use Now this is precisely what 
the works of Fresenius are not They have 
grown so unwieldy that it is impossible to use 
them as manuals or as the constant companion of 
the student on the laboratory bench They are 
to be regarded rather as works of reference to 
be consulted in the college hbrary, in which the 
learner oiay hope to iiod an account, more or less 
detailed, of everything connected with the subject, 
arranged systematically, and with bibliographical 
references to the origuud sources <rf information 
Mr Mitchell’s book is a translation of the 
seventeenth edition of the original work brought 
up to date and made to conform Mith modem 
conceptiona by Dr Th Wilhelm Fresenius In 
Its EngUsh dress it is a portly octavo volume of 
nearly tooo pages, and is, in effect, a text book 
on general chemistry witJi special reference to 
qualitative analysts Presum^y, m its present 
fortt) d IS primarily mtended to supplement the 
aoMTse of lectures given in the Wiei^^en school 
It has been traaidatad mto English with meticu 
Mus care, aod so preserves certain blemishes 
which are charaetensttc of the original Prac- 
bcally all die btbbggraphical teferences are to 
Qaman penodseab, and largely to Fresenius a 
JSeiUdif^ fihr oaidytwcha Ckamw. German 
omnea, of coukae, prapooderate Engliah, French, 
iuMi Aamneaa cbemiks have made ootaMe coo- 
tnbtttaMia ao ana^rtheal okamistry, bat dwtr names 
are eoaapicuoua Aelr absence. Mr MitaheQ is 
'the adHar of the Aneiyti, ead he must have been 
atnick by the entire omissioo of any reference to 
jioumal, now eateada.. to iortyonx 

ayaltitnee. Surdy m thia omea of aneljrtKal kteea- 
fpge Aere meat be an oocesioaat ffram of adwat 
iMraeimM) Aotmd to germinate pi a 
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foreign sod We do not know if tbt BagUsh 
editor was in any way restricted, but in preparing 
the tranalation for English speaking peoples it 
was, we think, desirable that he should conform 
to generally accepted Enghsh nomenclature and' 
terminology When the International Committee 
on Atomic We^hts was created one of its earhest 
duties was to unify the nomenclature of the 
elements Not only were the atomic weights 40 
be made uniform throughout the various nations 
which were represented on the Committee but 
also the names and symbols of corresponding 
elements The general principle suggested was 
that the onginal name should be retained This 
recommendation, although adopted by the Amen 
can French and English representatives, was 
systematically ignored by their German col 
leagues Glucunun, which was discovered by 
Vauquelin, svas still called beryllium, apparently 
for no other reason than that Klaproth had to 
termed it Columbium was first detected and so 
named by Hatchett in 1801, but this element is 
invariably called mobium by the Germans because 
Rose in 1844 inferred the presence of a new 
clement which he had thus named, in the colum 
bites of Bodenmais It was afterwards found 
that Rose s supposed new element had no exist 
ence, but as the name niobium hid been in 
troduced into German chemical literature, it was 
ajiphed to Hatdiett s columbium discos ered more 
than forty years previously We think there 
fore, m the light of these facts, Mr Mitchell 
would have been well advised to conform to 
Fnglish French and American procedure 
The book is free from typographical errors, 
and has evidently been carefully read There 
are, however, a few errata which are duly noted 
but that the atomic weight of titanium should be 
48 1 instead of 40 i (p 197) is not one of them 
(3) Messrs Hood and Carpenter s Text bdjjk 
of Practical Chemistry is claimed by its autl^K 
to be ' a whole hearted attempt to mdi6m 
the h 9 st methods of doing everything " Wbap^ 
ever may be thought of the claim, 'the book, m 
plan and execution, is in striking contrast with 
that just noticed Whereas that work is spea 
ally, and almost exclusively, directed to the sub 
ject of qualitative analysis, the present authors 
seek to cover the whole domam of practical chem 
istry— inorganic and organic preparations, In- 
oiganic and otganic quahtative and quantitative 
analysis by gravunet^ electrolytic, aod yolu- 
metric methods, including gas analysis—witiun 
I the qoibpasS of half tlm number of pages to whtcb 
I the work of Presemoa extends 
I AKbough (he book and Its arrangement arcj 
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apparent^, larfdjr based upon the expenence of 
the authors as sctenoe teadiers m schools it is 
liresuinably intended for a higher grade of m 
struction than that usually given to schoolboys 
Indeed the authors, at tones think it unneces 
sary to mention certain elementary matters for 
the reason that they are probably already known 
to beginners They have however not l^n very 
consistent m this respect Very elementary 
things are occasionally treated at considerable 
length and space is hereby sacrificed to com 
paratively unimportant subjects which might well 
have been devoted to fuller details of more ad 
vanced or more diflicult matters The work in 
fact suffers from a lack of a sense of proper 
tion it bears marks of haste m preparatKW as 
if the authors had not thought out with sufiBoent 
care the details of theu: scheme The general plan 
of the work is excellent but it would be quite 
unpossible for any student however hard work 
mg to overtake the whole withRf the period 
usually allotted to his traming The tune given 
to the preparation of substances if he is expected 
to make any considerable proportion of those enu 
merated would alone consume a large fraction of it 
Under the direction of a capable teacher the 
book IS calculated to be of service if judiciously 
used as a laboratoiy manual Anyone who had 
worked through it with due attention to its 
directions would be well equipped with a know 
ledge and experience of operative chemistry 
(3) The little work on Public Health Chemical 
Analysis by Mr R C Frederick and Dr 
Aquila Forster is apparently designed for the 
use of the Medical Officer of Health who may be 
called upon to make analytical mqumes or 
may desire to inform buns^ of the methods 
employed by the Public Analyst m connection 
with matters with which be is directly con 
qpmed After a somewhat bald mtroduction 
^ the general pnnaples of gravimetnc and 
volumetric analysu, the book deals with such 
subjects as the chemical examination of air 
water sewage, trade waste and efHuents 
the analysis of ordinary foods, such as 
milk and milk products flour, br^ sugars 
jams coofeettonery, pnqinetary foods atoohr^ic 
Hquors, tea, cdffee, cocoa and condiments the 
detection of metallic poisons in foodstuffs, dism 
fectants soap; rag flock, etc. The meth^ de 
scribed are tlMe in comnnm use by analysts, and 
present no features of imvelty They may be 
accepted as trustworthy and well wldun die 
oompetenoe of an officer who may only ooeasimi 
ally be required to undertake them The book is 
wdl printed, adequately lUustratsd, and pro 
vided^wntb,^ good mdex 
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The Nature of Man 

Th» Ortgtn of Man and of hts SnpartbUons By 
Carveth Read Pp xii+sso (Cambridge At 
the University Press, iqao ) i8s net 

O NE of the legacies left by the Darwmian con 
troversy has been an intense interest in the 
highly speculative questions centrmg round the 
transition that took place from our senu human to 
our human ancestry The subject has an mtense 
fascination for many and they will find apiple 
room for the exercise of their imagmation while 
readmg the mass of material brought together by 
the author in sujiport of his hypothesis He 
assumes that our early ancestors were large 
anthropoid apes which took to bunting and a more 
carnivorous diet and thus changed prMoundly their 
former peaceable frugivorous habit Thus 
there was a selection of those qualities most 
effective for hunting game Some of the Primates 
used unwrought weapons co operated in defence 
and could communicate with each other — e g the 
early hunters went in packs and thus resembled 
wokes indeed man became at first a sort of 
wolf a];ie 

In the course of his reflections upon the nature 
of man the author concludes that man, in char 
acter is more bke a wolf or dog than he is like 
any other animal Hence the Nordic sub race 
[of the Mediterranean we may suppose] with its 
fair hair has the appearance of an Arctic 

beast of prey like the polar bear The adoption 
of a buntmg life had many consequences each 
pack bad its own hunting ground hence the idea 
of property co-operative hunting increased inteUi 
gence The constructive impulse thereby be 
came an absorbmg passion and the use of Ian 
guage was sti m ulate d The first wars, probably, 
were waged for hunting grounds, thus the more 
virile and compact of the wolf ape packs 
predominated, and presumably led to that tnumpb 
of Nature the Arctic beast of prey — the Nordm 
sub race Sports and games have been stunulated 
by the huntii^ life Further, I offer the sug 
gestion that the ongm of laughter and the enjoy 
meet of broad humour may be traced to 
occasions of riotous exhilaration and licence ’ foil- 
lowing on a successful hunt Huntuig life dose 
not explam, says tiie anther, the origin of mag» 
naaimiQr, fnendliness, etc 
Mr Read then turns to riie ongms ot behefs 
Savages of the lowest culture have few bdidb 
that cfn be called positivek inyirious Tsbeoa 
do more good by proteotidg person, proper^ and 
cuslopt than thw do harm by restnotlng the dsh 
of foods Many rhee iuid obemvadoes mfb 
sanitary Totemism rardy does tAy har^ 
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may once have symbolised usefully the unity of 
so(^ groups Totemic and magical dances give 
excellent physical training, promote the spirit of 
CO operation, are a sort of drill * 

The hunting pack fell to pieces owing to a 
variety of causes, but the situation was saved by 
the nse of magic — due to a “belief in mysterious 
forces and from confusing coincidence with causa 
tion *’ — and the magician or wizard, who kept the 
group together by his power to ‘make the boldest 
tribesmen quail “ This process of consolidation 
was helped on by the growth of animism — a con 
fusion between dreams and objective experience 
-~and the strengthening of the power of ruling 
famihes The rest of the book u occupied with 
a discussion on more or less conventional lines of 
the origins of belief The author examines the 
various theories of Frazer, Tylor, Lang, and 
others, but it is not easy to see where hes the real 
connection between this and the opening parts of 
the book 

It IS difficult to express an opuuon m a few 
words on an argument which deals with matters 
mainly beyond our ken Discussions can scarcely 
be termed scientific" that begin with wholly 
hypothetical stages of society such as the hunting 
pack of wolf apes " The author evidently has 
not studied the actual facts concerning hunters 
or he would have seen that his theory breaks 
down for the reason that existing hunting peoples 
approximate more closely to the higher anthropoid 
apes than to his hypothetical wolf-apes More 
over, what evidence has he that early man was 
warlike, or that he went about in packs? 

The book has several misprints p v , 1805 for 
*9*^51 P *9^1 Puranas for j^nan Boschmans for 
Bushmen, p 61, Battus, ? Battas of Sumatra 
The author is also given to repetition — s g on 
pp a, 38, and 33 he tells us that anthropoids 
“occasionally eat birds’ eggs and young birds 
the gorilla has been said to eat small mammals ' 
W J Perry 


Frmciples and Practice of Psychotherapy. 
Psychology and Psychotherapy By Dr W 
Brown With a Foreword by Dr W A 

Tomer Pp xi + 196 (London Edward 

Arnold, 1931 ) 8s 64 net 

I NTO this small book Dr W Brown has suc- 
ceeded in packing a great deal of information 
on a subject which is now attracting widespread 
attention In bis preface he enters a timely warn- 
ing, which IS supported by Dr W A Turner in 
his foreword, that an essential pre-requlsite for 
She practice of psychotherapy is a sound know 
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ledge of general medicine, and particularly of 
neurology and psychiatry 

Dr Brown has attempted to crowd so much into 
such a small compass that rather abrupt changes 
of theme somewhat mterfere with the progressive 
development of a guiding line of thought The 
early chapters discuss in a luad manner the 
mechanism of dissociation and repression, which 
introduces us to the conception of the unconscious 
and the interpretation of dreams Much con 
sideration is devoted to the views of Freud and 
Dr Brown indicates clearly where and why he 
cannot altogether accept them The section deal- 
ing with emotions is rather scanty for so important 
a subject and here, perhaps Freud s views are too 
summarily dismissed A special section is allotted 
to the psychoneuroses of war the great value of 
this contribution lies m the fact that Dr Brown 
had unsurpassed opportunities for studying both 
the very early cases immediately behind the hne 
in France hnd later the more chronic cases which 
were met with in the special neurological hospitals 
at home This twofold experience enables him 
to point out certain differences in type and to 
emphasise the great importance of early treatment 
in mental disturbances 

Dr Brown has already pubhshed in various 
medical journals many articles dealing with his 
views on the principles underlying psyi±otherap} 
and in this volume he seeks to ciystaUisc them 
He considers that there are four relatively inde 
pendent factors at work, namely, psychocatharsis 
or abreaction, psychosynthesis or reassociation, 
autognosis or self knowledge, ancT finally the per- 
sonal influence of the physiaan On the first of 
these factors he lays great stress but indicates 
that the essential aim of them all is self-know- 
ledge He seems to have coined the term auto- 
gnosis to designate a therapeutic process con- 
sisting of a small amount of mental exploration 
combined with a great deal of explanation and 
persuasion Certainly no Freudian would allow 
that it IS in any way comparable to a psycho- 
analysis 

The last section of the book is a most interest- 
ing little discourse on that bugbear of philosophy, 
the interrelationship of body and mind Though 
he does not definitely commit himself, it would 
appear that Dr Brown leans more to the theory 
of Bergson as unfolded in ‘ Matter and Memory ’ 
than to any of the alternatives He makes no 
mention of the more recent thoroughly monistic 
system of Kempf 

It IS, however, not a little surprising to find 
that Dr Brown refers to telepathy m terms whidi 
would imply that it is no longer a debatabte 
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themei tod u*es it coftvcoiwtiy u « (waattito 
d^l^ation of certain obwitrft phtoomeita irtiich 
re^re a ^at deid fnrthfer litveBtigatkm 
Aptot from the few eritiofink which we bdve 
made the book gfivea an admiridile demtotary 
pretentation of its aubject-^niatter, and may con* 
ildently be recommended to every atudknt of 
ps>cholo8fy Alfred Carver 


Torres Strait and its Echinodcnua 
Depattmint of Mannt Biology of tha Camogta 
Institution of Washington Vol % , Tha 
Echinodt^*n Eauna of Torres Strati By 
Hubert Lyman Clark (Publication No ai4 ) 
Pp viu + a33+38 platea (Washington DC 
The Carnegie Institution of Washington, tgai ) 
15 50 donata 

O NE result of an expedition to Torres Strait 
organised fay the Carnegie Institution of 
Washington in 1913 has been that depart 
ment of marine biology of that institution has 
published an admirable memoir on the Echmo- 
derm fauna by Or H Lyman Clark The 340 
species there found are critically examined, as 
as fifty speaes from adjacent r^ons Hotes on the 
habitat and habits are furnished m many cases 
Forty one new species were discovered, and some 
are here descn^ for the first tune, many of 
these and others are illustrated by photographs 
and a number are represented in their natural 
colours from drawings by Mr C M Crosse, of 
Sjdney, on mneteen exquisite plates lithographed 
by Mr H $ Burton at the Government Printing 
Office trf New South Wales The technical and 
artistic skill here displayed do justice to the ex 
treme beauty of the objects 
The chief interest of the memoir hes in the 
light that Dr Clark s careful analysis of the 
E^noderm assemblage sheds on the geo 
graphical changes which led to the formation of 
Torres Strait C Hedley s hypothesis of a 
Queensland gulf in Mesozoic tunes receives no 
support from the echmoderms What may be 
calM the original echinoderm fauna was, in Dr 
Clark s opinion, on the north west side of the 
present continent, and was of East Indian origin 
and IndoPactfio composition On the other 
hand, confirmation is afforded for Hcdley's view 
that, as land areas east of New Guinea subsided, 
the Coral sea became connected with the Pactfic, 
Its western shores also receded untd the Great 
Barrier Beef was formed This sea was mvaded 
by echuioderma from the Pacific, and these now 
course the distinctive fauna of the Barrier 
and die Murray Islands, and to some extent that 
of southern Queeasland and New South Wales 
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Contmtod sttbsidattM «a bptli sides led m last 
to the fOnnatkm oC tbrrea Bthdt, atM! flMi Btolt 
lodito echinoderma then migrated eastward and 
southward to the Queensland coast and Barrier 
Reef, where they mingled with the Pamfie tfomi 
grants The latter, however, have not passed 
westwards tbrottgli ^ Strait 
The eehmodanns on whwh these eoadusiona 
are based, though representing all the living 
classes, are confined to those from shore waters, 
and the argument pestulatat that their migration 
mutt follow the shifting of the coasts and cannot 
be greatly affected by the dispersal of pelagic 
larvss through currents The actual facts of the 
distribution are certainly more consistent with 
this assumjHkMi than with the cqipoaite ojmiiOn 
of Mr Jeffrey Bell Dr Clark has uaed, and 
used with maaterly akiU, the facts at his disposal, 
but over and over again be has to deplore the 
incompleteaess of oar knowledge Some areas 
are still untouched by the collector, for uiataocc 
the Gulf of Cai^pentana, in the very heart of the 
region undOr disctUsion, and the southern coast 
of New Gumta juat to the north ei it From 
other important areas We have but the ohanco 
dredgings of a few cruises, and even where a 
more careful search has hem made it hak been 
reatricted to a brief jieriod, of the aeasonat 
changea nothing ik known beyond the fact of their 
occurrence What rich harvest may foUow from 
more extended exploration and mere mtenaiv* 
study of selected areas is abundantly indicated by 
Dr Clark s learned and suggestive survey 

FAB 
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From the Unconscious to the Conscious By 
Gustave Geley Translated by StanW de 
Brath Pp xxvm+338 (London Winiam 
Collins, Sons, tod Co , Ltd , igao ) tyt 6 d 
net 

TuErb is a well known fact of biology called the 
histolysis of the insect, which was first investi 
gated by Weisamann m 1864. When the inaact 
has completed its larval stage and toters into the 
pupal stage, its UMUta dtoa^ear, leaving none of 
their former cellular elemcAta, att are converted 
into an apparently homogeneous mass, out of 
which the imago is generated da novo 
There is a lady, toown in mediumiatic cirdea 
as “ Eva ** of rather unprepomesidiiK appcRttoen 
to judge by her pfaotographa, wlio po iaa kk es t 
pmm of what is ealled materiaUsstton She la 
by no mcank unique m the poaaesaton nf this 
faculty but she has been trainto, we are told> to 
give thd atept perfect exhibition of It whidi has 
yet been 'known At great persooal diaoomfort 
often apparently invomng aetuif path, dfff 
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conditicMi* of hjrpnottc trance and in a specially 
oootrived darkened cabinet, she is said to exude, 
chiety from the natural orifices of her body, a 
diastic, amorphous substance which assumes (as 
Hamlet said of his father’s {(host) a questionable 
shape, usually a face or a hand. The shape is 
three^imensional, and the author of this book, 
who has studied the case at first hand and under 
his own conditions in his own laboratory, tells us 
that he has himseU touched it and even felt the 
bones beneath its skin. The exuded substance, 
notwithstanding its assumption of this solid shape, 
is invariably, and generally expeditiously, re-ab- 
sorbed by thie lady, and the suggestion is that it 
could not be detached or amputated without 
serious, if not fatal, injury to the lady. 

The theory expounded in this book is that these 
two phenomena, the histolysis of the insect and 
the materialisation of the lady, are fundamentally 
and essentially identical, and the study of them 
has led the author to formulate a new principle, 
which he names dynamo-psychism. This, he 
claims, is a sdentific principle which finally solves 
all the problems of life and evolution. As a philo- 
sophy it has had, he tells us, its forerunners in 
Schopenhauer’s theory of will and in von Hart- 
maan’s theory of the unconscious; but the great 
merit which is claimed for the new formulatim 
is Hs ov e rcoming of the pessimism inherent in 
thoM theories. H. W. C. 

(l) Thw Copemkus of Antiquity {Aristarchus of 
Samos). By Sir Thomas Heath. (Pioneers of 
Progress. Men of Science.) Pp. v + jg. 
(London: S.P.C.K.; New York: The Mac- 
millan Co., igso.) as. 6d. net. 

(s) Kofier. By W. W. Bryant. (Pioneers of 
Progress. Men of Science.) Pp. 6a. (Lon- 
don : S.P.C.K. ; New York : The Macmillan 
Co., igsa) as. 

(i) Tub first of these two little books is the work 
a master-band. Sir Thomas Heath published 
in 1913 a valuable edition of the only extant 
writing of Aristarchus, preceded by an introduc- 
tion of more than 300 p^es, in which he gave a 
critical history of Greek oosoraio^ up to the time 
of Aristarchus. In the present httle book he also 
begins by giving a rapid sketch of the various 
systems of the world proposed by .Greek philo- 
sophers. The statements of ancient writers are 
next quoted, proving beyond dispute that Aris- 
tatdws re^y put forward the heliocentric 
hypothesis. We cotdd have wished that it 
1 ^ been shown hi more detail how Aristarchus 
may have been led to propose this wav of " saving 
the phenomena.” Lastly, there is an account of 
the oooteats oi the treatise of Aristarchus oa tiie 
sixes and distances of the sun and mooa,- which 
is of considerable mathematical interest. 

(a) Mr. Bryant's account of Kepler's life and 
worl^ though very feadable, is aot altogether 
smtisfocaovy. Hu description of hpw th« first two 
laws of Kepler wete found is not clestly ex prea aed 
mad is.Inoorrect in many details. When aSad- 
wo* *701, VOX.. 107} 


ing to Kepler’s ideas on gravity it should 
have been pointed out that his force was tangential 
to the orbit and not directed to the aun. Of . 4 ie 
work on the harmony of the world whr are 
told that " the fifth book contains a great deal of 
nonsense.” That Kepler distinctly states that 
the harmony is only a mathematical conception, 
and that there is not really any music of the 
spheres, is not mentioned. The portrait given as 
a frontispiece is not of Kepler. 

Cocoa and Chocolate : Their Chemistry and Manu- 
facture. By R. Whymper. Second edition, 
revised and enlarged. Pp. xxi + 568 + xv 
plates. (London : J. and A. Churchill, 1921.) 
42r. net. 

The first edition of this book appeared in 191a, 
and quickly established for itself a reputation 
as a useful book of reference, especially in 
connection with the problems of cocoa and choco- 
late manufacture, as distinct from those of cacao 
cultivation and preparation. The second edition 
has been largely rewritten and brought up to 
date — a.«considerable task in view of the impor- 
tant changes which have taken place in cacao 
production and chocolate manufacture since 1912. 

The book is divided into three parts : (i) the 
history, botany, and agriculture of cacao ; (2) the 
manufacture of chocolates and cocoa powders; 
and (3) the chemistry of cacao and its products. 
The few defects of the first edition were near 1 > 
all in part i, and have been remedied, so that the 
book IS now a reasonably complete account of 
the whole industry It is well produced, and is 
provided with a good index and numerous care- 
fully selected illustrations. Presenting, as it does, 
a broad suivey of the whole subject, it should be 
particularly useful at the present time, when 
chocolate manufacture, at any rate in this country, 
is at a somewhat critical period in its history. 
Mathematical Papers for Admission into the Royal 
Military Academy and the Royal Military Col- 
lege and Papers in Elementary Engineering for 
Naval Cadetships and Royal Air Force for the 
Years 1911-1920. Edited by R. M. Millie. 
(London; Macmillan and Co., Ltd., 1921.) 
10*. 6d. 

All the papers deacribed in the title which have 
been set during the last ten years are bene oql- 
keted in a single convenient volume. The aos fwer a 
to the questions, where necessary, have been pew* 
vided by the editor at the end of the book. Tb 
those who are engaged in prqiaring candidates 
for Army examinations this publicatioo will be 
ex t r e mely useful. 

Scurvy; Past and Present. By Prof. Alfred F. 
Hess. Pp. vii + 279. (Philaddphia and Lon- 
don : J. EL Lippincott Co., xgao.) 18s. n^. 
Prof. Hess gives in this work the results at an 
e^austive study of scurvy in aB its aspects>-jtB 
history, pathology, causation, symptomatology', 
diagnoats, and treatment The bMogra^ Is 
■net complete. The work is very oonviaciag. 
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Letters to the Bdttor. 

[Tto KiOor dot* not heU hinudf rttpontUU for 
OpUdoHt exprttted by hU corrttpondont*. NiUktr 
^ he undertake to return, or to correspond with 
HM writer* of, rejected manuscript* intended for 
aUt or Mty other port of Naivm. No nottee it 
taken of anonymous communieatlon*.] 


Having read with intereit the letters by Prof. 
Wood-Jones and Mr. Julian S. Huxley in NATuaa 
for April ai and aS respectively, I send some 
oboervations of my own whidi seem to have a 
bearing on this subject. In the early 'nineties I was 
engaged In the devdopment of the meteorological kite 
of the Hargrave pattern, which was adoptM at the 
Blue Hill Observatory for lifting self-recording ap- 
paratus in the air, and later adopted by the vanous 
bureaus of the world for aeroktflcal researdi. This 
work bought me in contact wi^ the early pioneer 
wor k ers on the prableffl of flight In the United States— 
LangW, Chanute, the Wrights, Cabbot, Means, Millet, 
and otners->and 1 occasionally coioperated In experi- 
ments on the lifting and driving powers ci vanous 
devices. One of these was a device in whidi a stiff rod 
had attached to one end a flexible rod of bamboo, one 
end of the bamboo strip being tied near the end of die 
rl^ rod and the other about one-fourth of the way 
down, so that the bamboo rod formed a loop, over 
whidi was drawn a covering of cloth. Now, if one 
took die free end of the rigid rod and waved the end 
containing the bamboo loop up and down, he was 
immetUately turned round by a forward modon of 
the outer end of the rigid rM. The reason of this 
deat^ was that when he lifted the rigid rod upward 
die flexible loop bent downward, and there was a 
component of ur pressure forwaird, while when he 
movM the ri^d rod downward the flexible loop bent 
upward, and there was still a component of air pres- 
sure forward. When vibraHng the rod up and down 
there was a persistent forward thrust, and this thrust 
was so great when the vibration was rapid that the 
operator was turned completely around in his tracks 
as on a pivot. 

In 1905 I was in charge of the Tieserenc de Bort 
and Rot» Expedition for exploring the atmosphere 
with balloons and kites over the ti^cal part of the 
Atlantic. The Otaria, on which we travelled, was a 
•mall boat not mu^ more than 100 ft in length, 
witii the decks near the water, so that I had an 
excdient opportunity of studying the movements of 
flylng-ftsh, which we saw in great numbers. 

As these flsh left the water the powerful lateral 
strokes of the tail which lifted them into the air could 
be plainly seen. As they rose Into the air the pectoral 
fins vibrated with great rapidity, and my earlier ex- 
periments with the rod and flexible web led me to 
believe that exactly this same prindple was used by 
the flying-fish to drive itself forward. The forward 
part of me pectoral fin is rigid and the rear flexible, 
so that its rapid vibration gives a strong propelling 
force. When the fish had gained veloci^ and the 
firing impulse given by the tail had culminated, the 
fins ceased to vibrate and were used as aerobes, 
on vtiiidi it glided -forward, slowly sinking until its 
tall touched me water, when another latM stroke 
lifted it into me air and the process was repeated, 
la this way me fish could remain in the air for long 
flights when necessary. The onlv way in which the 
motion differs from me flight of birds is mat the 
vibration of ma fine probably gives no lifting force, 
but only a i fc rwfird driring force, and the fUu needs 
to depM on me taU-strOkes for the lift. Had the 
NO. 3701, VOL. 107] 


ftrii developed a concave under'SUrfaoe of the fin it 
could probaUy have obtained bom lifting and fxro- 
peQing force mxn the fins. H. H. Claiton. 

Ofldna Meteorriogica, Bumos Aires. 

June so. 

The O e te ar s ef Br s ati iid on Phttes. 

Thx phenomena of breath-figures on glass are of 
considerable interest, and have been written upon in 
the columns of Natuxx by the late Lord Rayleigh, 
Dr. John Aitken, and otiim. One specialty interest- 
ing aspect of the subject to which 1 have recently 
devoted some attention is the eulanation of the 
beautiful optical effects exhibited by breathed-on plates 
of glass. If a clean, ccdd plate of glass is lightly 
breamed on and then held in front of the eye, and u 
a small distant source of light is viewed through it, 
odoured haloes will be seen surrounding tite source. 
The diaracteristic feature of the halo exhibited by a 
moderately heavy (but not too heavy) deposit is that 
me outermost ring in it is achrwnatic, wim a reddish 
or brown inner margin, followed inside by a succes- 
sion of rings of vmous colours. As me film of 
mmsture evaporates, me hab contracts and the coloured 
rings move Inwards, ultimately disappearing at me 
centre of the halo. The entire halo presents a 
radiating fibrous structure. 

The explanation of mese phenomena presents some 
difficulties. One is tempted to suppose (as, indeed, 
DonM and Bxner have already) eimer that the 
minute droplets of water condensed on tiie plate 
which diffract me light are of approximately emial 
•ixe or that mey are arranged at more or less 
constant distanees from each omer. A microeco^ 
examination of me condensed film shows, how- 
ever, that neimer of these suppositions is anyediere 
near me truth. The size of the individual droplets 
shows a variation of several hundred per cent, and 
meir arrangement in me film is entiraly irregular, 
being determined presumably by me presence of in- 
visible condensation nuclei (hi tluB surface of me plate 
—a viev^mat is strongly 'eupported by the fact that 
succesriw^ deposits on the plate are seen under me 
microscope jto preserve me same configuration wim a 
surprising degree of at^racy. Furmer, if me sixe of 
the droplets were the determining factor in me pro- 
due^ of the diffraction haloes It would be dlflScult 
to anderstand why as they evaporate me rings in me 
halo should contract in size. 

These facts necessitate an entirety different sup- 
position regarding the element of regularity in the 
Rim which enables it to give 'rise to a reo^isaUe 
^stem of coloured diffraction haloes. Measurements 
I have made seem to show that the droplets in the 
film— whemer large or small— have practically all me 
same angle of contact wim the surface of ttw plate, 
mis angle of contact diminiriiing as me film 
evaporates. The formation of me emoured haloes is, 
on this view, due to me passage of me light mrottgfr 
the minute lene^haped droplets ; me maximum devia- 
tion of me li^t determined by me common angle of 
contact fixes the position ot me outermost achromatio- 
halo, and the colour-sequence following wimin it 
would be practically the same for all me droplets 
irrespective of their size. This would also furnish a 
satisfactory explanat^ of the contraction of the halo 
as the film evaporate. C. V. Raman. 

as Oxford Road, ntn^, ^.W.15, July a6. 


The article te my recent little book on " Mutations 
and EvolutiqijSIn Natuxx of July 14, p. <36, shows 
such insight In the exporition of soma of tin vWte 
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there eet forth that it may teem ungrateful of me to 
ymture to reply to anything the reviewer haa written. 
Nevertheleat, there la one important point In which 
I feel that mv argument haa been mlaaed. My con- 
cepdona of the relation between recapitulatory and 
mutational charactera are not easy to state clearly in 
a brief space, and I am willing to admit obscurity in 
certain passages, as evidenced by your reviewer’s 
failure to grasp my meaning, but I am not willing 
to plead guilty to the more serious charge of 
obscurantism. 

The argument was not that mutations are limited 
in their scope by the existence of non-cellular struc- 
tures in organisms, but rather that embryonic char- 
acters which diow recapitulation, and at the same 
time imply re-adaptation of the organism, cannot have 
arisen by chance mutations In the germ-plasm, but 
must have arisen as environmentally induced responses 
whidi could become germinal only according to the 
principle of the inheritance of acquired characters. 

By general agreement mutations arise as such in 
the germ-plasm, f e. probably in the chromosomes. 
But there is another possible route into the germ- 
plasm, namely, via a modified soma (probably in its 
beginning a modified cytoplasm), ultimately affecting 
the germ-nuclei. 

Orthogenetic dianges I placed in a third category 
as showmg recapitulation and vet arising in the germ- 
plasm, since they are non-adaptationm, and hence 
probably not environmentally imprest on the 
organism. The relations between these three types of 
characters arc admittedly obscure, but it does not 
follow that they are non-existent or that the con- 
ceptions regarding them are obscurantist. I wished 
psB-ticulorly to contrast mutations and embryonic re- 
capitulatory characters from the point of view of 
organic structure, indicating that the principles which 
will explain the one cannot adequately explain the 
other. R. Ruoolbs Gatks. 

King’s Cdlege, Strand. 

Prof. Gatxs’s restatement of certain points in his 
original argument, if more ex{dicit, nevertheless meets 
but one of the issues raised in my article. It}, answer 
to the doubt therein expressed as to whether he him- 
self can be held blameless of (he offence with which 
he charges others, he pleads “not guilty.’’ « But if 
“ obscurantism ” (the author’s word; not minA be 
judged too harsh a verdict on the passage and, 
obtettrufti per ohecuriut in respect of this particular 
statement— and others— is not to be gainsaid. And 
shall we even then acquit the author on the more 
serious count? Or will the general reader desirous 
of comprehending the relation of Mendelian to Dar- 
srinian theory u^Id the charM after perusal of the 
author’s introduction? If he do not, he will unques- 
tionably deaerve the encomium whidi the author, so 
dsarmingly, bestows upon myself. 

THB WRina or the Arhcle. 


MoImmm PauM af SaaftM Lakes, and a PfsMhan 
Haw to the BrttWi Mae. 

May I through the columns of Natvrr invite the 
osiistanoe of naturalists who may be visiting Scottish 
lakes and tarns on their holidays in making known 


\ffit Mr. R. A. PhilUps afl^.Mr. Stelfo* have 
Investtoted the moOusca of ttie Imh lakes, and Mr. 
C. Ol&am those of math of Wales and England, 
^ knowledge of the ScottMh fmma is lamentably 
decent tf fiving spedmeas are ymobtainable, dead 
dwib from''tM shores will be acotptabfe as showing 
whM ate present In Uther^ctoe, for purpose* 
torf IdeatHkadoa, no special method of preservation is 
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necessary— the specimens will travel perfectly if packed 
in sand or sawdust; but if spirit is procurable fresh 
specimens would be more useful if placed in that 
medium. In sill cases, of course, locality and date 
are essential. 

As instancing the interest attaching to the investiga- 
tion, and the possibility of further important oie- 
ooveries, I may mention that Dr. Nils Hj. Odhner, 
of the Rijksmuseum, Stockholm, has just identified 
some spedmens from Loch Ness, in my collection, 
as being Putdtum elesstni, Surbeck, a deep, cokU 
water spedes known alho from Sweden and SadUer- 
land, which he has also recognised from two other 
British localities. B B. Woodward. 

4 Longfield Road, Ealing, London, W.5 


Oup and Ring Mwktaie. 

In reply to Mr. Abbott’s letter in Nature of July at, 
p. 653, 1 regret that he did not see the photographs 
to which I referred ; had he done so he would have 
appreciated the difference between these and his own. 
As there is no tangible evidence that such recon- 
structed surfaces are due either to gelic selection or 
adsorptive precipitation, I submit that, pending the 
proving of the gel theory, it is safer to describe the 
process as “concretionary,’’ for this term covers much 
Ignorance, and is, at least, non-committal. 

May 1 say that the ridged mortar, as shown in Mr. 
Abbott’s interesting photograph, is not found only on 
the northern sides of buildings near the sea ; I nave 
excellent examples from Corfe Castle and other build- 
ings in the district, from old field-aalls at Rirkby 
Lonsdale, .ind from many other places inland’ 

There is a coign of calcareous sandstone in the wall 
of an old bam a few miles from Kirkby Lonsdale 
with the whole surface naturallv ndged and ringed, 
while the mortar surrounding it is unaltered. 

I have never suggested that similar patterns were 
not carved on some rock surfaces bv prehistoric man, 
but that, if they were, these mystic markings were 
copied from Nature long before the days of mortar I 
1 regret I am now unable to find the photo^aphs 
of i8q6, but when I do Mr .\bbott shall see them. 

C. Carus-Wilson. 


Seieiwa and Oivfliaation. 

The letter of Mr. Henderson Smith and Major 
A. G. Church in Nature of July 28, p. 684, is most 
welcome as showing that scientific workers are at last 
beginning to realise that it is time for science to make 
itself felt, not only for the acquisition of knowledge 
and the improvement of machinerv and production, 
but also for the establishment of a national and har> 
monious social order. 

May I say that a scheme has already been evdved 
which should appeal to all truly scientific sodologiata? 
It is based essentially on economic and eugenic prin- 
dples, and is termed Neo-Malthusianism. It aims at 
eliminating poverty and other social evils by propoi^ 
tioning population to the means of subdstence, and 
at securing race improvement by maintaining the 
selective struggle of Darwin, substituting humane 
voluntary abstention from reproduction for brutal 
elimination by disease and starvation. It aims alM 
at tiie elimination of class and International warfare 
through the diminution of the pressure of population, 
and at tiie reduction of vke and dlaeaoe by promoting 
universal early marriage. 

Aimne interested In this subject Is invited to write 
to the hon. eecre tor r of the Malthusian LeatoM, 
U 4 VIctfaria Street. S.W.I. 

C. V. DRYEtouk. 
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lUtMite RetetMtf um 

By Sm Ouvw 
L 

I N oontiiuuitioo of my artide in the Rdntivity 
Nundwr of Natusb (voL cvL, p. 795, Fd)- 
nuuy 17, 1931), I pcopOM to discuus more fully, 
and to ei^resB as clearly and simply as possible 
some of tte poktts on which phtlcmphic disc^des 
or oxpounden of Einstein have written, so as 
perhi^ to remove a certain amount of misappre- 
hensim, and incidentally to set my own views 
before other physicists, in order that they may be 
controverted where necessary. On some other 
points of more nneral interest I have written in 
tiw FortmghUy Review for next September, eager 
dally on the foundation which had been laid 
Einstein’s predecessors before the philosophic 
doctrine of relativity was made definite and 
erected into a oomprraensive physical theory. 

The Fundamentei RelaUrnty Hypotkatia. 
Einstein's first fundamental assumption is that 
direct observation of our absolute motion through 
space is not only unachieved, but also in the nature 
of things impossible ; wherefore it can be held that 
such mq^on has no intelUgible meaning. Those 
who admt an aether prefer not to shut the door 
on inquiry, but meanwhile express their provisional 
agreemeat by saying that its various functions and 
pR^ierties are so uniform, so universal, and so 
mterrelated, that observation of any suspected 
effect of motion through the aether is liable to be 
frustrated or negatrv^ by some — so to shy — in* 
evitable opposite effect; and that the compensa* 
tion, at any rate over a wide range, is complete. 

Einstein^s second fundamental assumpton is 
that the one absolute quantity which con be 
observed, namely, the velocity of light — if it be a 
velodty — is unique and so fundamental that every 
obsmrer must necessarily measure the same result 
if he make his measurements correctly, no matter 
what his own motion may be ; which, after all, is 
only another way of saying that his own motion 
through the atber is pragmatically a meaningless 
expresdon. 

It ts not claimed diat these assumptions, which 
are certainly consistent with the Lanner-Loreotz 
transformation equations— «t least, when they in- 
clude the factor 0 , expressive of the FltsGerald- 
Lorentz contnictioo— ace really estahUabed by 
theoL Thatikiuld be leaaoaing in a drde. Ifor 
dothe equatkos necetsarily subetasitiate any meta- 
fffiysieal assertionp about time or ^ce or sstfaer; 
^ they do lead to algebraic and tapthnate deduc- 
tions. 

The Tima md Spaca Traeufarm at ian. 

The im p or tan ce of timse trsnsfomatioos— cor* I 
relating tM states of the same material mtem 
tnwdl&ig.iu difieieot speeds— can joarctay be 


Loooa, FJELS. 

oooaidaring that an enrent doea not elEaetivdy 
hai^en until we have aaen it hai^ian, thus entail- 
ing relative delay ; and they have b^ vaciou^ 
interpreted. The original giat of the equations 
was that a movii^ observer must not only take his 
distances as variable ; he must consider bis times 
variable tooi. He must have a local and fictitious 
time peculiar to himself, if he is to ignore bis owu 
motion and treat bis direct measurements as con- 
clusive. 

Einstein's step wss equivalent to dispendng 
with any overt fiction about thb sul^eotive or local 
measure of time, to claiming that it was as real as 
any other, though peculiar to each observer, and 
to seeing what emerged. 

Now if we agree to waive any question of ex- 
perimental practicality, and proceed in an ideal 
fashion, it is easy enough to obtain notions about 
the required transformation; and as I have not 
seen the equations obtained so directly or naively, 
I proceed to deduce them thus : — 

A stationary otwerver, supposed able to time the 
passage of ll^t from a aource at a distance a, may 
be expected to get the result 


If he be moving towards the source with speed u, he 
will be relieving the liit of some of the foumey by 
doing that bit himeeir. The light need now only 
travel a smaller distance x* to meet him, and die 
observer will have travelled the remainder, namefy, 
x-x'. So if the time taken on the jcdntly performM 
journey be f, and if he finds it possiblp to measure 
the distance s' at the instant the li|^t readies him, 
which is evidently die right moment, he will get 


m nda t L tthy bnv« bean iwriped -gt in mapy 
, iMhlly by nM of Uey and hp^otbeiM and 
ipl^ jp pad albk eiqierimenta, amnetimaa by 
HO. 2701, TOL. 107] 


ai the speed of the light. 


Given these three equatkme, we get by mechanical 
algebra without further reasoning 


as sraU as the more obvious 

jr-y+ad', 

without meadonbig r sin tfvi qr at aU. 

If all these measurements couM be real^ made, we 
dxNtid have 


and w could be determlmd kt lerma al e. But She 
measarementt are impraetkaUe as Ibey atand, ior 
bow is an observer to know dw laataat at eshtdi n 
peiticulsr portion of ll^t left tbe eotuiMf la ather 
words, bow Is be to time an aesnt an tile sanree 
when he is dependent on the UAt dtstil far kifarm»i 
tionofltsoocurrenoe? He ini£ have |ha smnt M»- 
Ip^ili^ huothat faifomiatisn alsa is itran smi niti M 
sitinr at the same paos. Sa tiie IbUed taqaMr 
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bit present position at distance x so as to be moving 
away from the light instead of towards it The light 
will now have to catch him up and he may think at 
first that the ray which left the source at the insUnt 
he began his return journey will take the onginal 
tune t to readi him since it now has to travel the 
full distance x But he will have to travel a little 
further than the origmal position and take a little 
longer time before he is overtaken and he cannot 
write the reciprocal equations 



because they ire inconsistent with the previous ones 
To make the two pairs of equations agree (as rela 
tivity demands) either x must equal x which frus 
trates the whole experiment or a common factor must 
be introduced sav jS such that 

“,) 

md 


length if the experimenter is moving either to or 
fro with speed u, so that all distances in the direc 
tion of motion measure out a little bigger than 
they otherwise would, more steps of the yard 
measure having to be taken Note that space or 
aether does not shrink, but only the matter in 
space The distance x has not changed, but only 
the instrument with which you hyp^etically 
measure it Thnt having shrunk, the fixed dis 
tance measures out longer The same thmg 
happens with the instrument whereby you are sup 
posed to measure time Both distance and tune 
of journey are abbreviated by approach, but, to 
measurement not so much as an unchanged 
measurer would give They are both lengthened 
by recession and the measurements give rather 
more increment than might have been expected 
The ratio between measurements made during 
uniform approach and the same made during rela 
tive rest is 


This will rendei them harmonious and a suitable 
value (the only right value) of /3 is easily reckoned — 
again mechanicaTlv without further hypothesis 
namely 

' 5 -. 

If that IS satisfied the reversal of the journey will not 
give any different result th»re is perfect reciprocity 
YOU cannot by an experiment of reversing your motion 
with regard to light or reflecting back the light with 
regard to the observer discriminate between e-u and 
r+u nor can you discriminate either frexn r 

Now this fi factor is the FitzGerald I orentr contrai 
tion the experiment thus neutralised is the Michel 
son Morley experiment and the direct supposition 
that an observer must find c— u and c and c+u all the 
same or at least indistinguishable by observation 
ind that there is nothing more to be said is the point 
of view of Emstein 

1 hese names must suffice to suggest a flood of ideas 
to those who have read about the subject 
To turn up compactly — 

Assume that you cannot help meisuring the same 
■speed of light whether you be moving or stationary 
so that x/t and * /! both equal c (the accented letters 
referrmg to the measurements made when you were 
moving with speed u to meet the light) then allow 
that x/t IS not equal to c+u ns you would expect 
nor X It equal to c u (for in that case xx /ft would 
equal c*— u* instead of c*) but that instead 

^-/3(r+») and * i 

which together require that 


then all the rest follows 

Tht Contraciton 

A customary and older interpretation of the 
mtroduction of the factor J9 — to complete and 
make accurate what then l^ame the Lannor 
Lorenta transformatiou— is that the measuring 
rod with which you are hypothetically supposed to 
measure x or x> shrinks to i/j9 of its normal 
NO 2701 , VOL 107 ] 


This 1 ne with the definition c=x/t is the 
briefest possible summary of the transformation 
equations 

A short and easy way of gettmg or at least of 
ricordmg the essence of the transformation is to 
allow for the contraction of the hypothetical measur 
ing rod by multiplying any distince across space sup 
pcMcd to be measurM by a flying observer — flying 
towards or away from a distant event which really 
occurred at the instant he started to fly — by an un 
defined nunerical coefficient j8 ind omittmg this 
factor from any distance which he could have 
measured at rest before starting 
Thus 1 t an event occur at the origin and let an 
observer at x and t immedntely begin travelling 
towards it so is to meet the light at a place which 
ippcirs to him to be x and t the combinid velocity 
ver the origit il distance leing c+u he can corrujt 
his X measurement which has been traversed by the 
Ight alone and write 

i ji 


while if he started from the leisurely measured x' 
and I posilioi dircctlv tht evtnl occurred at the 
orig n and rete led so that the light overtook him at 
what appears to him to be i plate x and f coming 
with the relative velocity c u ho can correct his x 
measurement for the whole distance traversed by the 
light and write 

t /9i 


saying if he likes that it is mst the same as if he 
had stood still and the light had come to him with 
diminikhed speed (Or he might tune his own 
j urney is an 1 equate that to Com 

bining these equations with the definition 


f t 

and not troubling about the v and z coordinates 
which remain unchanged and need no attention we 
get the Lorentz transformation complete (and inci- 
dentally we see that the usual differential invariant 
d»**=di*+(ly*-fds*-c*df* is always zero for light) 



718 


NATURE 


[August 4, 1931 


Once the transfonnations 

f4r-jS(r'+*/) 
With their correlative j 

are introduced, the coeffactent fi la self defined as 
and results flow in thick and fast 
Thus if we seek to superpose a velocity dx'jdt', or 
V, on the speed «, and reckon the result as dx/di, 
or w, working mechanically on the above two 
equations, we do not find, as we might expect, 
WrsH + V, but 



Ihis appears to have nothing to do with the 
J9 factor, but to depend only on the second term 
in the expression for t We must remember, how 
ever, that without the j3 factor we could not write 
the reciprocal equations, which permit simple re 
versal of sign in v if it is opposed to u The 
consequences of this law of composition of velo 
cities are astonishing and include among them 
the uniqueness and maximal character of the velo 
city I 

Confirmatton 

The binstein issumptions have never been 
directly ascertained by experiment Fhey are not 
the result of experiment it all the> are a reasoned 
t)pe of hypothesis and any provisional confirma 
tion must be derived from the legitimacy of the 
conclusions which, from them and their extensions 
the far reaching genius ol Linstcin has shown to 
be attainable Briefly we may cite the general 
type of confirmations including those of his com 
pleter theory, thus — 

The velocity of light inside transparent matter 
being less than its vilue in free space is affected 
h\ Its motion in the way I rcsncl predicted and 
r izeau confirmed The cqu ilions give this result 
without the need of 1 resnel s theory 

Lven outside great masses of matter the velo 
city is now discovered to be slightly affected (still 
diminished never increased) in a second order 
way that Einstein predicted and astronomers con 
firmed Starlight is deflected by this gravitational 
refractivity 

Not only so The neighbourhood of a very 
large mass of matter introduces secondary higher 
order effects into the tether iq such a way as to 
affect not its luminiferous properties only, but its 
gravitational structure too and the consequence 
IS that the orbit of a planet sufficiently near the 
sun behaves not exactly in accordance with the 
laws of particle dynamics in empty space, but with 
a slight modification depending on the squares of 
small quantities, such as the general principle of 
relativity enabled Einstein to calculate And as 
everyone knows, an outstanding discrepancy — 
Aougb one detected only through the extreme re 
finement of astronomy — was thus triumphantly 
removed from the planet Mercury, the only planet 
near enough to the sun to be sensibly affected 
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Thus, then, the general mathematical trend of 
ideas on whuA the principle was founded may be 
claimed as confirmed m this ex post facto manner, 
but many varieties of expression, and attempts to 
interpret the principle philosophically, are far from 
establishment still 

Alternative Modes of Statement 

if we take up an agnostic position, we cannot 
say — and Prof Einstein seems to agree — that, as 
a deduction from experiment, any philosophic or 
metaphysical position is really proven What we 
can defamtel} say is that certain statements are 
consistent with all the experiments hitherto made, 
but we cannot say that every other mode of state 
ment is ruled out In nearly every case — prob 
ably in rverj case the result of experunent can 
be expressed otherwise Thus for instance, my 
experiment with the rotating discs (Phil Trans , 
vol clxxxiv ifl93) showed that their motion 
neither idded nor subtracted anything nor 
iflected the vclocitj of light in their immediate 
neighbourhood although their circumference 
was trivelling at a speed almost sufficient 
to tear the steel tsunder and ilthough in ex 
eeedingly minute alteration in the speed of light 
could have been observed but this negative result 
ean be expounded ind indeed was expounded by 
saying that the cether — the vehicle of light is not 
eirried forward or perturbed at ill bv the idja 
rent moving m liter And that is pirt ol an cn 
tirely rationil ether theory of the itomic structure 
of matter 

The famous Michtlson Morlev experiment, 
again wherein no result is found although the 
apparatus must be immersed in a relative aether 
streim can be ind was explained by saving that 
every solid bodv suffers a I it/Gerild Loreiitr de 
formation due to its motion relative to that stream 

Again the most important h izeau experiment 
one which did yield a positive result bcciuse here 
light was trivelling through and inside trans 
parent moving matter and so was accelerated and 
retarded bv a measurable amount not indeed 
beyond the velocity c but beyond the velocity 
c/n where n is the index of refraction — this result 
was expliined ind bv Fresnel anticipitcd by 
assuming (crudely) that a given proportion of the 
sether clung to moving matter ind wis trans 
ported with it or (less crudelv) that the presence of 
matter so modified or loaded the aether as not only 
to retard the light considerably in an> case but 
to retard it differently when in motion than when 
at rest Electrically this comes out with complete 
clarity because the loading property — ^the matter 
caused modification of the aether constants /i and 
K — really does belong to the matter and travels 
with it 

So in every instance which had been already 
explored an explanation was forthcoming, and 
had been accepted as sufficiently plausible and 
satisfactory but it was a different explanation in 
each case Not differing so as to be inconsistent 
I — they were all consisteqjt with a certain view of 
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the asther, and were all in agreement with the 
electrical theory of matter — but still, when 
Finstein showed that the law of composition of 
veloaties appropriate to his. principle of relativity 
accounted for them all as an immediate corollary 
without effort and without any sssumption beyond 


what was embodied in that principle — this feature 
of directness naturally aroused the keen attention 
of physicists 

(Discussion of the relative velocity of light is 
deferred to next week ) 

{To be continued ) 


Endowment of Scientific Research m the United States' 


I N NAruRE for May 29, 1919, an account was 
given of the organisation of the National 
Research Council of the United States of 
America Supported during the war largely by 
the Government, but now entirely by private 
bodies and firms (it has lately received a grant 
of 5,000,000 dollars from the Carnegie Corpora 
tion), this body owes its evistcnce to 1 trend of 
opinion by no means confined lo the capitalist 
classes which maintain it 1 he Americ in 1 edera 
tion of Labour explicitly and emphatic dlv prr 
fessed its beliel in the lundamentnl importanir 
and beneficent results of seientilu itscireh — m irt 
(specially reseinh in pure sen nee in i mini 
festo (quoted in the Report for iqi8 iq of our 
own Department of Scientific ind Industrial Re 
search This un inimity on the pirt of employer 
ind employed in their recognition of the import 
anee for the development of American industries 
of the promotion of reseaieh gives additional 
weight to the imposing arrav of futs and figures 
issemhlcd by the National Research Council in 
iht bulletin under notice, which deals with funds 
other than I ederal and St at" lunds u iilable in 
1920 for this purpose 

In the preparation of the following summarv 
It has betn issumed that where the total endow 
ment but not the imount annually available is 
given in the bulletin 5 per cent of this total was 
available In some eases no information is given 
IS to the amount of the fund either e ipital or 
interest — and these were nccessanU omitted in 
lompiling the money totals I he columns A F 
L give the number and aggregate annual value 
111 thousands of dollars of the funds provided by 
or in connection with — A ac idemics associa 
tions societies and museums 1 foundations 
hospitals and research institutes U universities 
I id colleges 


T Medals *nj p /rs 
n Grants _ 

III Tnititulinnal fun Is 
rv Iiellowships md 
scholarships 


No <lol No lol No floU 

65 19 I 24 20 

40 161 S 15 143 6( S'* 

14 *55 3® * 3** » o5« 

6 34 6 120 263 35* 


I 


Total 1*5 66 1 45 >7 585 5*9 *5*4 
The most conspicuous figure in this table is >^he 
amount of the grants by foundations, etc , and 
this is almost entirely composed of appropriations 
(amounting to i5,(xx>cxx> dollars! made by the 
Rbckefeller Foundation, New York City, ‘partly 


Ibe Vo t«4 Slatw ot An wk* for Ibr 
B. a<>mo.n« ...irtrcl Bl 11*1 o No 9 of th« Niuonal 
Ww iM Ch Coufidl 1701 MuMcbuMtu Aventt* Wad ingtoti D C March 
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to agencies which it creates for carrying out spe< i- 
hc programmes, ind partly to other existing 
organisations to enable them to carry out speoflc 
programmes Several other important annual 
appropriations arc detailed below 

Rockefeller Institute for Medical Research' i loo * 


Carnegie Institution of Washington— for 
research in astrommv 321 physics 339 
hot my 65 biologv 131 nutrition 5 
lugcmcs 31 (inbrvology 43 872 

Carnegie Institution minor grants 11- 

Awric in Museum of Natural History 
f promotion of research explorition 
etc 278 

llirvitd bund for medical research 363 

J n I I mi 1 unds f r study and te ich 
Ilf, t dietetics and of th origin etc ot 
disease 377 

J li McConmik Institute for Infectious 
Disc SIS Research I und i 

N ii nal Resc irih Council fellowships tot 
rtsc reh in physics and chemistry 10 

M iss lehusctts Institute of Technology 
general budget approprution for re 
scaich too 


Ihus of the aggregate amount ot the sums 
spccihed 11 the bulletin — -0778000 dollars — 
mon III 11 S per cent is ittribut ibU lo Rocke 
fclltr md tarncgie benefactions and more than 
S8 pci edit to tl CSC md the six other sources 
specified 

\t Ihi recent congress at Oxford of repre 
sintativcs of the universities of the British 
1 mpin much emphasis was laid on the funda 
mcntil import ince of siicntific research and on 
the ncrcssitv for providing material aids ind 
trunmg for it Ihc hgurcs given above con 
stitute i striking commentary on the following 
observations made bv Prof Joly at the con- 
gress Perhaps the most striking feature of 
Ameriean universities as viewed by the British 
visitor IS the pee valence of research and the 
lavish provision madi for ts prosecution 
There is research in everything The American 
recognises to the full the value of the mental 
attitude induced by research, and this recognition 
is not confined to the univcrsitv professor from 
whom It may be expected, but extends so far as 
I could gather everywhere throughout the 
States ” \t some future date the National Re- 
search Council will perhaps take stock of the 
results of the application of these vast sums of 
money, and mav possibly have a tale to teH of 
misdirected or unfruitful effort but it can scarcely 
be doubted that the net results will affect sub 
stantially the welfare of mankind — perhaps so 
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substantially as to give a new significance to the 
phtase “Almighty Dollar,” and to affect the socio- 
logist’s estimate of the social order which has 
made possible the accumulation of multi-million- 
aire fortunes. 

In a “Subject Index” the bulletin lists all the 
funds known to be available for the support or 
encouragement of research in the biologicsd, 
mathematical, and physical sciences and their 
applications, and from this index has been pre- 
ared the following table, which, though not ex- 
auative, serves to indicate the subjects more 
generally favoured bv founders and administrators 
of funds : — ' 


Sub)*r<i Wo ofrond* 

Agriculture 12 

Anthropologv 24 

Astronomy 33 

Biology 36 

Botany 13 

Chemistry S 7 

Engineering 3a 

Gec^raphy 16 

Geology, etc. iK 

Industrial research 47 

Medicine 147 

Mineralogy 13 

Pharmacology 14 

Physics 4<) 

Science, unrestricted (including appro, 
priations of the Rockefeller Founda- 
tion) 120 

Zoology 14 


In the list of nine large endowments already 
given above, the ample provision for medical re- 
search is noticeable. Columbia University has n 
fund for cancer research producing 70,000 dollars 
per annum, and four other funds produce 291,000 
dollars per annum for medical research Cornell 
has 45,000 dollars per annum for research in 
veterinary medicine. Pennsylvania has lately re- 
ceived 500,000 dollars towa^s a tuberculosis re- 
search institute, and Iowa has a Welfare Research 
Station Fund for investigating "scientific methods 
of conserving and developing the normal child,” 
for which it appropriates 25,000 dollars per 
annum. 


A few other noteworthy funds may be particu* 
larised : — 

Anthropology and Natural History. — Bishim 
Museum of Polynesian Ethnology, etc. : Reseanm 
funds, 75,000 dollars per annum. 

Bio-chemistry. — Leltmd Stanford Junior Food 
Research Institute: 700,000 dollars provided by 
the Carnegie Corporation for its support for ten 
years. 

Engineering and Industrud Research. — United 
Engineering Societies’ Fund, 500,000 dollars 
(capital). American Society of Heating and 
Ventilating Engineers, a 1,000 dollars per annum 
for five years. Du Pont de Nemours Company 
Fellowships for Research in Chemistry in twenty- 
one universities . 750 dollars each. 

Science, unrestricted. — Smithsonian Institution, 
Washington : Founded 1846, present fund 975,000 
dollars. Brooklyn Institute ot Arts and Sciences : 
I'und for research purposes of the museum, 
(100,000 dollars. 

Mention may also be made of two foundations 
having an international character : — The Ameri- 
can Field Service Fellowships for research in 
F rench universities : 30,000 dollars per annum ; 
and the American Scandinavian Foundation, pro- 
viding twenty travelling fellowships of 1000 
dollars each. 

The publication of this interesting bulletin pro- 
vokes the question, What similar lists have been 
published in other countries!' Particulars of 
scholarships, etc., open to graduates are to be 
found in the “British Empire Universities’ Year- 
book,” and it is understood that in the next 
edition information regarding other funds avail- 
able for the encouragement of scientific research 
will be given; but in the meantime the only pub- 
lished lists comparable with those given in the 
bulletin are, it is believed, the lists of “ En- 
couragements et Aides Financiers ” included in 
a recently published work by MM Tassy and 
L6ris called “Les Ressources du Travail Intel- 
Icctuel en France ” The annual value of prizes 
distributed in France by the national academies 
and by societies dependent on private initiative 
is stated to exceed 1,500,000 francs, and an 
almost equal amount is said to be devoted to sub- 
ventions to missions, travelling fellowships, and 
other aids to research. 


Obituary. 

T ORD REAY, formerly Governor of Bombay, United States for the purpose of studying the 

and an active worker for intellectual interests social and political condition of the country at a 

in many directions, died on August i in his eighty- particularly interesting period of reconstruction, 

second year. From a detailed notice in the Times On his return to HoUanil he was elected president 

we extract the following particulars of his career ; of a Society for the Promotiori of Manufactures 

Bom on December 22, 1839, Lord Reay was and Handicrafts, and in that capacity he organ- 

educated at the Gymnasium at The Hague and ised the first industrial exhibition which was ever 

at the University of Leyden, where he graduated attempted in Holland. In 1871 he was returned 

in laws. In 1866 he made a tour through the to the Chamber of Representdtives of the States- 

NO. 2701, VOL. 107] 



August 4, 1921] 


NATURE 


721 


General as Liberal member for 1 lel, and again in 
1875, the }ear in which his father succeeded to 
the Scottish Utlc of Reay, on the death of the 
junth baron In 1877 he resigned his seat in the 
Dutch Chamber of Representatives, and became 
naturalised as a British subject He was (.rested a 
baron in the peerage of the United kingdom in 
1881, and in 1884 was elected rector of St 
Andrews University 

In 1885 Lord Reay was appointed Oovernor 
of Bombay, where he brought about an 
amelioration of the Forest Laws, which gave 
unitersal satisfaction to the natives bore 
most among other questions which arose for solu 
tion was that of education, a subject which was 
alwavs of the greatest interest to Lord Reay His 
policy was to substitute local control for direct 
governmental supervision, to establish grints in 
aid in place of payment by results, and to develop 
a modern side in secondary schools Technical 
education received a great impetus, and a per 
manent memorial of its development is the Vic 
toria Jubilee Technical Institute for Mechanical 
Industries at Bombay His Governorship ended 
in 1890, and his services to the Presidency were 
commemorated by the erection of a marble statue 
in Bombay 

Afterwards, as president of I niversity College 
London of the Institute of International I aw, 
and of the Franco Scottish Society, and as 
member of the Senate of London University, Lord 
Reay found full scope for his energies He 
became the first president of the British Academy 
m 1901 and was president nlso of the Royal 
Asiatic Society On the resignation of the late 
Lord Londonderry in 1897 I ord Reav wns unam 
moush clcetecl chairman of the London School 
Board, a post which he retained until the abolition 
of the Board in 1904 

Mr Wilt jam Taylor of Lhsnbryd, who 
■died recently at Elgin, aged seventy-two, 
was a most active zoologist and geologist, and 
made many contributions to science Trained a** 
a pharmaceutical chemist, he emigrsted early in 
the seventies to Texas, where in the intervals of 
business he devoted much attention to the reptiles 
and small mammals He corresponded with the 
British Museum, to which he sent many valuable 
specimens, aixompamed bv notes on their mode 
of life In 1893 Mr Taylor returned to Scotland, 
and henceforth lived in retirement in his native 
village of Lhanbryd Here again he studied the 
mammals, especially the cetaceans stranded on 
the coast , but his most important work was the 
collection of fossil reptiles from the Tnassic 
sandstone of Morayshire, and of fossil fishes 
from the Old Red Sandstone of the same county 
Some of his fossils were sent to the Royal Scot- 
tirt Museum, Edinburgh, where they were 
xlescnbed by Dr Traquair, but the greater part 
of his collection was acquired by the Bnbu 
Museum, where much of it was described by Dr 
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& A Boulenger and Dr Smith Woodward 
Several new species were named after him Until 
1914 Mr Taylor made an annual tour to the south 
as far as London, thus keeping in touch with 
those who were interested in his researches, and 
he often attended the meetings of the British 
Association He did not write much himself, 
but was always a keen observer, and gave valu- 
tble help to those who published technical 
accounts of his discoveries He also did much to 
spread an interest in natural science in the dis- 
trict in which he lived 

iHB death is announced of Dr J F Blommeld 
at Sevenoaks on July 8 Dr Blumfield was 
educated at Winchester, and later at the Uni 
versity of Oxford, where he obtained a demyship 
at Magdalen College in natural science He after- 
wards entered the medical course, was elected 
Radcliffe travelling fellow, and worked at Jena, 
Vienna, and Pans His clinical studies were pur 
sued at University College Hospital, where he 
became house physician On the advice of friends 
Dr Blomfield decided to enter general practice, 
and from 1880 onwards practised at Sevenoaks 
H( was an accomplished microscopist, at an tarly 
date in his career published a paper on spermato 
genesis, which attracted the attention of Charles 
Darwin, and later made a number of notes on, 
and preparations of, new growths in trees 

liip death is announced, at the age of sixty 
one, of Prop Francis Bacon CriH-ker, professor 
of electrical engineering at Columbia University 
from 1893 to 1914, and president of the American 
Institute of Flcctrical Fngincers in 1897 Prof 
Crocker's work in the standardisation of electrical 
equipment throughout the world won him high 
praise from Lord Kelvin He was the author of 
books on clectru lighting, electric motors, the 
management of tlcrtricxl machinery, nnd related 
subjects 

Dr W I Si ONE whom i cablegram in the 
daily Press rcjjorls to hive lost his life in the 
Assimboine Mountains while Irving to carry his 
wife up a cliff from which she had fallen, had 
been president of Purdue University, Indiana, 
since 1900 He had previously been professor of 
chemistry in the same institution, and earlier still 
had been officially employed as a chemist by the 
Sutes of Massachusetts and I ennessee He had 
published reports of numerous researches upon the 
carbohydrates Dr Stone was in his sixtieth 
year 

We regret to see in the Timer of August a the 
announcement of the death of Prof Edmond 
PerriRR, member of the Pans Academy of 
Sciences and of the Academ> of Medicine, and 
honorary director of the Pans Museum of Natural 
History 
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Not*a. 


fm French AHooatton for the Advancement of | 
Science u meeting this week at Rouen under the I 
presidency of M Ratcau The scientific proeeedmgs | 
of the association will be earned on m twenty-two 
sections and sub sections There will be two lec- 
tures— one on the synthesis of ammonui by M G 
Claude and the other on aviation of to-day and in 
the future by M Brdguet 

Thb counal of the Museum<i Association has elected 
Mr T Sheppard of the Municipal Museums Hull as 
president of the associabon for 1932 33 

Or D Seoaller who has been with the British 
Dyestuffs Corporation I td since the firm of Messrs 
Read Holliday and Sons was acquired by British 
Dyes Ltd is severing his connection with the Cor 
poration As head of the technical department he has 
been m charge of a staff of chemists engaged on re 
search on various problems connected with the activi 
ties of the Corporition 

\ DESCRIPTION of b-ill lightning seen in the sky -it 
St John s Wood during a thunderstorm in the earlv 
morning of June a6 has recently been received at 
the Meteorological Office Ihe phenomenon a large 
incandescent mass floating in the air below the clouds 
and apparently stationary for some minutes is of 
great ranty and the Duector of the Meteorological 
Office I ondon SW7 noutd be greatly oblig^ if 
persons who observed it on this occasion would com 
municate with him Prof I Galli has brought 
together a number of observations of globular 
lightning recorded in classical literature as well as 
manv from modem scientific publications and has 
described them in sever il papers issued by the 
Portificia Accademia dei Nuovi Lincei of Rome 

In consequenie of the retirement of Sir Hercules 
Read the department of the British Museum hitherto 
known as the Department of British and Medieval 
Antiquities and Ethnography has been divided and 
die following appointments have been made by the 
principal trustees —Mr O M Dalton to be Keeper 
of the Department of British and Medieval Antiqui 
ties Mr R I Hobson to be Keeper of the Depart 
ment of Ceramics and Fthnographv Mr T A Jojee 
to be Deputy Keeper in the Department of Ceramics 
and Ethnography Mr Reginald Smith hitherto 
Deputy Keeper m the undivided department becomes 
Deputy Keeper m the Department of British and 
Medieval Antiquities The prehistonc collections fall 
into the Department of British and Medieval AnUqui 
ties and the Oriental collections mto that of Ceramics 
and Ethnography 

On Thursday July ai a memorial was unveiled 
in die pubhc gardens at Dartmouth to the memory 
of Themas Newcomen the great pioneer of the 
steam engine Newcomen was bom m Dartmouth 
m 1663, he followed the trade of blacksmith there 
and was also a Baptist preacher He appears to 
have been associated with Thomas Savery in his 
work on die use of steam but to Newcomen belongB 
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the credit of develt^ung the cyhnder and pistoir 
steam engme, the first one bemg erected near 
Dudley Castle m 171a By 1716 sunilar en^es- 
were at work m Staffordshire, Warwickshire Corn- 
wall and Flmtshire and the engme had no rival until 
the time of Watt One or two Newcomen engmes 
were at work until the begmnmg of the present cen- 
tury During the latter part of his life Newcomen 
liv^ in London and he died there on August 5 
1739 He was buned in the BunhiU Fields burving- 
ground Ihe memorial at Dartmouth consists of 
two engraved brass tablets mounted on a large rough 
granite block After the memorial had been unveiled 
by the Mayoress Mrs C Peek a svreath was placed 
upon It is a tribute from the Nesveomen Swiety 
which was formed last year to further the study of 
the history of engineering and technology 

Coi How ARD Bury s latest dispatch from the 
Mount Everest expedition to the Times u dated from 
Tingri Dsong on June 36 It describes the fortunes 
of the expedition during the march from the Arun 
Valiev up the vallev of the Bhong On the way a 
visit wis piid to Shekai Dzong an important ad- 
ministritive centre and the site of a large monistery 
Major Morsheid and his surveyors have already 
mapped some 33 000 square miles of new country 
alrng the route of the expedition Rinderpest n the 
Bhong Vdlle\ necessitated the use of donkeys only 
for transport but they proved quite satisfactory 
Tingri Dzong which is to be the mam base of the 
expedition is forty four niles in a direct line from 
Mount Everest which rises gradually from the plain 
of lingri Miidin without any intervenmg ridges 
Some SIX w eeks will be spent at Tingri and its neigh 
bourhood in reconn ntring the slopes -ind the expedi 
tion will then move to Kharti to spend another six 
weeks eximining the valleys on the east and north- 
east of Mo int Everest Mr A E R Wollaston has 
rejoined the expedition after accompanymg Mr 
Riebum back to Sikkim and later will visit the 
neighbourhood of Gosainthan for botanical researches 
Col Burv says that the western slopes of Mount 
Everest appear to be very much steeper than bad been 
anticipited but he believes that the east and north, 
east slopes present the fewrest difficulties The 
weather was cloudy and the expedition was getting 
few distant views 

The first technical session of the International Com- 
mission on Illumination the successor of the Inter- 
national Photometric Commission was held m Pans 
on July ^rS Those mterested in illummation pro- 
blems in Belgium France Great Bntam Italy Spain 
Switzerland and the United States of Arnett were 
represented at the session which was opened by the 
Minister of Pubhc Works who wetconied the dele- 
gates m the name of the French Republic The- 
Bntish delegates, nominated by the National Hlumlna. 
tion Committee of Great Britaui, were —Major K 
Edgeumbe (Institution of Electrical Engineers, chair- 
man of the National Committee), Mr C C Paterson 
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(hon secretary and treasurer of the Intematimial 
Commission). Mr A P Trotter (Illuminating 
Engineering Society), Dr E H Rayner (National 
Physical Laboratory), Mr L Caster (Illuminating 
Engmeermg Society), Mr R Watson (Institution of 
Gas Engineers), and Mr J W T Walsh (National 
Physical Laboratory assistant secretary of the Inter 
national Commission) The subjects deilt with by 
the Commission were as fotlows — (i) The unit irf 
candle-power at present in use in this country and in 
France nnd the United States was adopted for inter 
national purposes and is to be known as the inter 
national candle It is maintained by means of elec 
tnc incandescent lamps at the National Laboratories 
of the three countries named (a) The definitions of 
the terms luminous flux " luminous intensity 
and illumination and the units of these quantities 
VIZ the lumen the candle and the lux (metre-cindlc) 
were agreed upon (-)) 1 he subjects of hetero 

chromatic photometry (including jrfijsicil photometry 
and the characteristics of the normal eye ) factory 
lighting and automobile head lighting were tlso dis 
cussed at the meetings and sub-committees were ap 
pointed to studv the questions from the international 
point of view during the next three years The new 
president of the Commission is Dr b P Hyde 
director of the Nela Research I aboratorii s of Vmerica 
and Major Fdgeumbe is one of the three vict presi 
dents The next mectmg of the Commission was 
provision ilK arranged to b« held in Ni w \ ork in 
1924 

CORRispoMitNCF his recenth appeired in the finios 
on the subject of State awards for medical discovin 
Sir Ronald Ross urges (Julv i^) that a system of 
small pensions somewhat on the lines of Civil list 
pensions ought to be established in order to com 
pensate medical men ind others fer wtrl which has 
been of advantage to the public without being re 
munerative to themselves the medical profission 
nghtlv objecting to medical discoveriis ir inventions 
being kept sccrc t ir monopolised by those wht m ike 
them Sir RonalJ Ross mentions an eximple 
Dr H made during the war valuable additions to 
our methods of di ignosis bv X rays partIcuT irly 1 j 
the use of a cardboard scale He appeiled t> the 
Royal Commission on Awards to Inventors but wis 
refused an iward on th< ground that thi chairman 
had such a high estiem of the noble ideals which 
the medical profession had adopted in forgoing per 
sonal advantage giving their services free and so on 
that he was m favour of maintaining this spirit and 
altogether against the Idea that the Royal Commis 
Sion could be persuaded to give an award to a member 
of the medical profession ” This means as Sir 
Ronald Ross pertinently remarks that while the m 
ventors of hfe-destrqymg deyjces may be rewarded by 
the State, those of life sivmg devices are to be 
rigorously excluded I To this Mr Tmdal Robertson 
Secretary of the Roval Commission on Awards re 
plied (July 15), quoting the general practice of the 
Commission, and stating that in the particular case 
Dr H ^e ordinary p-mciple was held to apply 
that die sale of any article whether patented or copy 
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righted or not necessarily includes the right to use- 
the article Sir Ronald Ross replied to this letter 
(July a8) admitting that the Royal Commission, on 
the grounds laid down could not help, but urgmg. 
that the powers of the Royal Commission should be 
enlarged so as to enable it to deal with the claims m 
question He quoted the precedent of Edward Jenner 
who received a grant of 30 oool from the State It 
IS noteworthy that the British Science Guild and the 
British Medical Association last year advocated the 
p-i\ iient of pensions on the lines suggested by Sir 
Ronald Ross and thit the latter body reaffirmed the 
principle at its annual meeting in July 

Rkcfnt ext IV ilions at Pompeii which have been 
in progress since 19 ii have disclosed what may one 
day prove to be the most interesting part of the city 
but the results ore still jealouslj roncealed from the 
visitor A correspondent of the Fttnes of July j6 is 
however in a position to supply some information 
regirding them Passing through the well known 
Strada dtll \b0ndan7a a compitum or crossing of 
two streets is reathed where there is a Urge sacred 
putiir Suih places were held sirred and were 
g lerillv niirl 1 with sactid pictures ind an altar 
where j)i j itntorv sacrifices were made to the lares 
who hid houses and stiiet crossings under their 
special pr >tei ti in I he fresco now unearthed is 
divided int> thice sections thi first representing the 
twelve Penates or city guardi as beginning with 
Jujiter aid Juno and ending with Diana lo the 
right of this jiainting which is probablv more interest 
ing than anv other found at Pompeii except that of 
thi Vill i Dif IV sius IS a sacrificial scene in which a 
large winged demon serpent the emblem of the I ares 
IS seen appioarhing the altar with two eggs ind a 
line cone is a bribe to it to avert the Evil Fye 
B ncath ii, i real altar of masoiin on whuh ire still 
I reserved the ashes of the last sacrifice that was 
offered before the fatal August 24 a i> 79 Archseo- 
logists will await with much interest the public ition 

f these impiilint discoveriis 

lx a t Mil ninii ilion to the Ipswich and District 
Field t lub Mr Keid Moir describes the excavation of 
several btfrows (sepulchral mounds) on Brightwell 
He ith nc ir Ipsw ich Within a radius of 8 ft in the 
niddlc of lie on the original ground level were found 
frigmciits >f i pottery beakei dating from the early 
Bronze age and a numbei of flint sLiapers and other 
implements which the author claims to be able to 
distinguish frcMH Stone age specimens by an examma* 
fion of then fliked areas, Tht studv has hitherto 
leen com pin iled by the habit of collectmg all the 
worked flints from a barrow whether belonging to- 
a burial or scattered at random m the soil throwm up 
to form the mound and possibly of much earlier date 
Full sue drawings are given with side-views and an 
analytical table of the 15* scrapers and 106 flakes 
found Another barrosv contained a bunal of the 
e irliest Anglian period about a d 460 with a thm 
bronze bowl containing the cremated bones and 
originally covered with Imen secured by a cord under 
the nni also a bone comb and ornamented bone disc 
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cloudy reMmbling tfaow found at FdiMtowe, and 
now in the Bntiih Mueeum The brotiae bowl furdier 
contained part of an ivory armlet two glau beads 
4Uid a clay draughtsman Altogether an exceptional 
find that opens up a prospect of further successes on 
the Suffolk heaths 

Ma E E Gmbn contributes to the July issue of 
the Entomologut t Monthly Magaant p^ vi of his 

Observations on Bntuh Coccidse In the present 
article three species of Enococcus are described as 
new to science E glycenae is based upon specimens 
■obtained from Glycena manittna growing at Blakeney 
Point Norfolk E plactdut was obtained from a 
species of grass (7 Festuca) at Thurnham Kent and 
the thud new species E pseudtnngnu occurred wi 
a similar food plant in the same locality Mr Green 
has added mu^ to our knowledge of British scale 
insects during the past few years as the result of 
painsukuig field observations Although the family 
includes some of the most destructive of all insects 
the British forms excepting the common mussel scale 
and a few other kuids arc seldom observed unless 
by the trained specialist In the same periodical Mr 
J E Ctdlin continues his descriptive kejs of 
Antbomyid flies of the genus I imnophora Desv in 
habituig our islands 

An interestuig article on the biology and genetics 
of the very common ladybud beetle Addlta htpune 
tata IS contributed by Mrs O A M Hawkes to the 
Proceedings of the Sioologicnl Society for December 
1930 It IS found that although this beneficial insect 
will devour many species of ai^ids it will not for 
examfde eat the ctmimon bean aphis except under 
stress of circumstances Difficulties were expenenced 
in the reanng of this and other species of hdybirds 
in captivity owing to their cannibalistic habit of de 
vourtng their eggs larvae and pupte A Inpunctata 
has many colour forms and these varieties offer suit 
able material for the study of inheritance of normallv 
■oocurrmg vanations There is no evidence of domin 
mce in crosses between its two chief forms the red 
and the black but matings of red with red produced 
only red with two exceptions In matings of black 
with black both red and black fo ms resulted but it 
mas not possible to guarantee that the females hid 
not had partners pnor to the experimental tests 

Among the many activities of the late Mr W 
Denison Roebuck of Leeds none was pursued with 
greater determmation than the collection of records 
of the distribution of land and fresh water mollusca 
in the British Isles Beginning in 1877 was still 
adding fresh dita up to his death in 1919 and the 
summary results of the 59 000 entries in his books are 
published in the last issue of the Journal of Concho 
logy (vol XVI No 6) No record was admitted to 
his census unless specimens had been seen and 
verified by referees appointed by the Concfaological 
Society The distributions ascertamed by this accurate 
and painstaking work are set out in tables under 
153 topograj^lcal divisions based on those devised by 
li C Watspn and are also shown for more dian 
150 species m five plates of small but clear maps , 
Tlie whole forms an account whtdi should be of sub 1 
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stantial value not only to condiolo^sts, but also to 
students of geographical distribution It u to be 
hoped that its publication will stimulata naturalists 
to deal with other groups in the same way and by 
collaboration render the enormous mass of data which 
must exist ui individual collections of more general 
service British entomedogy suggests itself particularly 
as a field ui which important results might readily 
be obtauied by systematised effort CopiiM of Mr 
Roebuck s work may be had from Mr J W Jock 
son University Museum Manchester at 5s eadi 

A MBMORANDUM to the Government of India regard 
ing the probable amount of monsoon rainfall in 1931 
was issued by Dr Gilbert T Walker Director General 
of Observatories in India dated June 7 1931 The 
monsoon ramfall is affected by previous conditions 
over different parts of the earth and these conditions 
have been on the present occasion unusually diver 
gent In India the development of the monsoon on 
the western side of the Penuisula had up to date been 
less vigorous than usual Examining one of the 
features of interest it is shown that scarcely any 
snow fell during the preceding winter in Baluchistan 
and very little on most of the hilts of the North West 
Trontier Province The total wmter precipitation over 
these areas is said to be the lowest for at least twenty 
years Dr Walker summarises the conclusions to Im 
drawn from the controlling features with a statement 
that It would be unjustifiable to attach any import 
ance to indications so feebly marked as those of the 
present year and he adds that when their resultant 
effect IS so triflmg nothing is gained by attempting 
to reach a conclusion and he does not consider the 
controllmg factors decided enough to enable a trust 
worthy forecast to be prepared 

So far as efficiency and durabihty are concerned 
there does not seem much to choose between the 
electrical and the mechanical methods of connecting 
the propellers of a ship with the steam turbines 
Excellent results have been obtained by both methods 
Ihe electrical method however has much greater 
flexibility There is no necessity to have the tur 
bines near the shift and its du^tion of rotation can 
be reversed with the greatest ease In La Nature for 
July 16 L Jauch the chief mechanician of the French 
Navy compares the two methods and concludes that 
the electrical drive will be much the more popular in 
the future He points out that five battle-cruisers each 
requiring 180 000 h p and using electrical methods 
of dnving the propeller are being built m America 
The author calculates that at maxunum power the 
efficiency of the mechanical type of gearing would be 
3 per cent higher But this is offset by a a per cent 
gam m favour of the electric drive at mean speeds 
and a 30 per cent gam at low speeds He pomts out 
that with the electric drive there is no fix^ relation 
between the speed of the propeller and the sgeed of 
the steam turbme Hence the latter can always be 
run near die speed at whudi its ^Bciency is a 
maximum 

Thx Department of Commeroe. Bureau of Stan 
dards Washington has just issued Circular Fi^ 
No 100 on Nickel " (30 cents) This is one of a 
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««rhi defOtiUiig th« phyiical propertiei of motolt 
togetfier wiffa a ducusrioo of :dM relatioo of tbMe 
pn»crt l e » to dia compoution and treatment of the 
milnrtalt. In h are deacnbed the properbet of nickel 
and of Ita oommerdaUy imporunt alloya nickel 
ateaU lamMildcni, copper nickel and mckel-cfaromium 
allepe The pamphlet la illustrated by nimerous 
fyonanuctagRapha and cwves and provided widi 
a «ery complete bibliography The collection of data 
will to Tahiable to metallurgists 

Thb Wtreless Press Ltd announces for early pub 
hcaition a volume by Prof J A Fleming who was 
recently awarded the Albert medal of the Royal 
Soowty of Arts in recognition of his many valuable 
oeotritotlons to electrical science Under the title 

Fifty Years of Electricity The Memories of an 
Elect^l Engineer the work will record the pro- 


gress of electncal engmeenng since 1870 the year in 
whidi Prof Fleming attained his majority 
The catalogue of optical mstruments recently issued 
by Messrs Adam Hilger Ltd 75A Camden Road 
London N W tj contains details of a number of In- 
struments not previously obtainable m this oouatry 
Amongst them may be noted a menochromatie iHu 
minator an mfra red spectrometer a vacuum spectro- 
graph a linear thermopile a spectrophotometer and 
several refractometers Messrs Hilger are offenag a 
limited number of their mstruments at a special rediic 
tion of ao per cent off their current prices 
Erratum —We regret that the pnee of the fifth edi 
tion of Sir J J Thomson s Elements of the Mathe 
matical Theory of Electricity and Magnetism was 
incorrectly given m Nati rk of July ’i p 647 as 301 
net instead of 35* net 


Our Astronomical Column 


Dmpjucimuit or Linfs in the Spectrum of Venus 
—The Astrqpkyt Journ for June contims a paper by 
Dr Chat E St John and Mr Seth B Nicholson in 
which they test the result announced by Mr Evershed 
that hu Venus spectromams supported the view that 
the earth exerts a repulsive effect on the solar gases 
analogous to that which the sun appears to esert on 
oometa taila The authors took two senes of Venus 
•pectrograms m 1910 with Venus east of the sun 
and m 1919-ao with Venus west of the sun Their 
analyeis of the results leads them to conclude that the 
effect can be correlated with the altitude and the 
angular diameter of Venus hence they conjecture 
that it IS due to atmo^heric dispersion the centre of 
the visual unaM which was adjusted on the slit 
diffenng from the centre of the photographic image 
They propoae in future to take some further plates 
viewing the image through a blue screen which 
should ehmmate the aboye source of error They have 
incidentally examined the measures to aee it they 
afford any evtdenca of a rapid rotation of the planet 
but oonclude that the difference between the mom 
tng and evening eenes is not of an order that 
vmuld Indicate a rate of rotation higher than 
that found by Slifdicr In all the plates of die 
eenaa whether on Venus the sky or the sun an 
iron arc spectrum was photogra(died simultaneously 
Flanetabt Pmotooraprt — Fubna Ast Soc Pacific 
fune 1911 oontama a lecture 1 ^ Mr E C Shpher 
on this subject ffluetrated by numerous reproduenons 
of pbotittvipha of Venus Mars Jupiter and Saturn 
ThoEe Of Venus faded to record any surface markings 
but ilhsEtrate the diangea of diameter and jphaae that 
occur in the syndic period- The photographs of Mars 
tsicen at Ffagstaff ore stated to number 100000 
Numerous exposures are made on each plate in the 
hope ^Mt acme sritt catch the moments of best defini 
iaa Mr Shpher gives a long lut of features that 
he dikns can to verified from the plates It must 
henretor, be adnuttad dut not all of dwse can to seen 
Oh the MtNwdueaons fhough they may to vitlble on 
the orlglnel negatives The polar cap ts shown with 
gtoSt eMsittess and it would seem to to worth while 
Oe mdse i w e ^mr es of Hs position angle in order to 

^hwepetidept determination of thp position 

|hieedgto|plie of Setuni yibld much faiteresdnf | 
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informTtion The great excels of luminosity of ring B 
over rint A and me semi transparency of the latter 
permitting the o itline of the ball to be seen through 
It are well brought out also tl e faintness of the 
nng when the sun is near ts plane There are repro- 
ductiois of two exposures on April aS last when the 
earth and sin were on opposite sides of the nng 
plane There is a dark stripe across the centre of the 
dsc formed by the dark side of the ring and its 
shadow t narrowest in the middle the two edges 
toing curved in opposite directions One feature 
shown in all the photc^raphs is the evtreme regularity 
of die fivefold belt in Saturn s southern hembphere 
Tne edges appear to be exactly pirallel to the equator 
One IS inclmed to mistrust this regulanty on drawings 
but the (dictographs arc free from bias 
Mfasi ri mf\ of Till Diamfter of Arcturi s —Mr 
F G Pease (Pubns \st Soc Pacific June iqai) 

] gives an account of the work with the interferometer 
on the 100 n Hooker telescope at Mount Wilson since 
I the successful measurement of the diameter of Betef 
geuse Observations on Arcturus in February and 
j March with poor seeing showed some diminution of 
the visibility of the frmges with increasmg distance 
I between mirrors At length on April 15 the seeing 
was perfect and I c fringes vere found to disappear 
vhen the n rror ere sepinted bv IQ5 ft As me 
naximu n separat o at present is 20 ft it was not 
possible to proceed to the next pomt of greatest 
visibility of frmges but the value iq ^ is considered 
j to be correct within 05 As uming an effective wave- 
! length for type Ko as 3600 the angular diameter of 
Arcturus is oaw very near the mean of the valucE 
esUmated bv Eddmgton Russell and Hertzsprung 
The paralLix is taken as 0116' fr«n the mean of 
the best recent measures giving a linear diameter of 
19 000 ooe miles or twenty two times that of the sun 
Observations of Aldebaran on nights of poor d«flni- 
tion give grounds for thinking that its angular dia 
meter Is somewhat greater taan that of Ateturus. 
Pollux and a Ceti give indications of weakened 
hngcE, but probably a longer beam than ao ft would 
to needed to make them disappw The mlrron 
have hitherto been moved to hand which has 
much time Two screws driven by a sinj^ motdr 
are ntor being mounted which idiould greatly 
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The Uatrersitiee «od Techooloffleal Bdueatum* 
* By PnoF W W Watts, F R S 


'PECHNOLOGICAL sducation m*y be deaocd aa 
■I the development of thoee sides of learning which 
will enable us to extrdct the highest poesihle good 
frpm the resources of the world, and in the 
to make hfe at least endurable and if possible 
pleasant to the maximum number of people, to avoid 
waste and extravagance m both producdon and use, 
to keep and leave the world beautiful and peaceful 
and to do all thu with such a margm of econom> as 
to deplete as little as possible our children’s hvitage 
m the earth of which we are but tenants for hfe 

In the use of every kind of resource animal vega> 
table or muieral man has been woefully extravagant 
partly throiu^ thoughtlessness, but mainly through 
^oranoe To take their share m improving this 
state of dungs u a task not unworthy of the greatest 
and most anaent univerdties. as well as of those of 
newer growth, and of thoee other institutions whudi, 
because of their heart-whole and dehberate devotion to 
this end, are not yet deemed worthy to be reckoned 
at umversHiet 

Among the functions of these univertities and in- 
stitutiont should be the training of men who are to 
lead the mdustnes forward in me direction of higher 
efllciMicy, smoother and more salutary working and 
inct-Muted production, men who shall know sufficient 
of die laws of Nature to extract through their opera- 
tion all the energy and material to whidi we are 
entitled and who never forget diat Time the Avenger, 
tardy but sure will exact from them the penalty for 
any thoughtlessness or neglect 


The Student 

It IS fair to demand that the technologwal student 
should come from school with a really good gen^-al 
education and the culture which such an education 
should give He should have sudi a knowledge 
of languages that he can not only use those he 
Imows but will also be able without great diffi- 
culty to acquire any other which muy prove essendal 
to i^ , sura an aoquamtance with uterature that he 
realfy understands how to read and extract from the 
printed word what it is able to give him , facility m 
writing clearly and mtelligently so much knowledge 
of gei^aphy and history as will enable him to get 
hold m anv uformatlon he may reqiure, and a 
thorough grounding m mathematics and elementary 

In the study of the group of setenoes and arts ger- 
mane to the professional traming, the best that can 
be done is to pidc out in eadi subject those matters 
which are commem to a number of technolof^cal sub- 
jects to teach them to mixed classes of convenient 
siad, mid to supplement them where necessary 
<2 speaal additional mstruedon or directioo 
^e amount of common matter is much greater 


IS generally supposed, _ 
if thoughtfuify designed, win go a great part 
of the way Here the strength of f 

liwtutions is manifest for m them ~ r— 
sfble Without midue erarase, to make use of all 
axisting Mpartgients There must naoessanfy he 

rtthei* Mcom pleB B nea s or waste of effort and 

Ikpping m the else of institutions devoted to a 

branch of tachdc^ltet and such institutions i 

never be founded turn it has been proved ImpoaHble 
fbr bodies of t u dver w i^ rank to undertake tbd work. 
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It is as well to insist that technology must be based 
on a thorough knowledge practical and theoretical, of 
die relevant sdraoes treated as pure sciences In the 
past most industries have advanced by means of a 
cumbrous and exclusive course of trial and error It 
IS only in die more recent develraments that advan- 
tage has been taken of the pnnciptes and general laws 
worked out by the scientific man in his labormory, 
the royal roads in both the pursuit and the applica- 
tions of science In future me tedinolog)ist must be 
a scientific man not only in his knowledge but also m 
hu attitude and outlook In his life-work lie will not 
be really successful if he is satisfied widi thmgs that 
are He is to be the mtroducw of new tihuigs in a 
rdgims which may fallaciously appear to have reached 
finahty This he can be only if his knowledge Is wide 
and so mgramed in him that he can make fuil and 
practical use of it 

In every science the great aim should be to 
bring out the pnoofica and the general laws 
wdiira have been eataWfasd, the lines of thought and 
experiment on which they rest die means by which 
they can be and have been tested and the conse- 
quences which flow from them The teaching scheme 
is thus made easier as well as more efficient, for 
such principles are common ground, equaify neces- 
sary to eara branch of tectinmogical mstrucHon It 
u In the illustration of them that die teacher must 
bring out their contact with the technical practice of 
industry 

While holding fast to the principles of science it is 
essential that the scheme at this stage should be 
exceedingly elastic and capable of rapid variation to 
meet the advance of industrial applications What is 
at once die hardest task and the severest test of the 
successful teacher is not how mudi he can teach but 
how mudi he dare leave out In any case he must 
be firm m meetuig the question whidi few of us 
escape What use is this to me? ” He can see- 
farther than hu students, farther even perhaps than 
his technical advisers and he should be able to show 
that such apparent superfluides are like the hidden 
strands in concrete, without which die material would 
fail under some of the str es ses it u designed to meet 
It u his duty to remember that whatever may be a 
student’s intentions as to his future, he cannot be 
sure of controlling that future 

The guidance « tedinlcal advisory committees is 
of inesdmable advantage, not only In the later year 
or years when purely sdratific work u mergug mto 
the technical aralicanons of it, but also to some extent 
while pure science is being studied In bodi cases, 
however their function should remam advisory and 


either with die director or principal teabher, or with 
the faculte of which he is a member 
In the later year or years of the course the instruc- 
tion will naturallv become more highly spedalbad, 
and if the previous sclent training has been 
thorough and soimd and the Student has learnt how 
to make pracdcal use of his knowle^, pngrsss teiO 
usually be rated 

It Is essen&i too, that at dils stage, but prefMbUy 
earlier as well, dm student dbould be trabed in wtlteg 
* ‘ * iimaibbit fte Msims 


of ediat he has learnt, or In summariteng fi 
obtained bjr his own practical work, )a t' 
dse and. If poadUe, Boo-technical Ut 
can be eately understood by thq type < 
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whom hit profcMional work will be carried on. Bv 
this he will be able to diiplay moit clearly how much 
of hia work he has really gasped and how far he 
•eee into iti concequences, while he will, at the same 
time, be acquiring a gift of great service to him in 
Me career. 

Touch with Jndurlry. 


It is a tdtal question at what stage contact with 
industry should be initiated. Until a student knows 
some of the features of the industry in which he will 
be engaged, he finds it difficult to realise the signU 
ficance at many parts of his training. On the other 
hand, if he goes into the shops, the works, or the 
mUte too soon, he is not possess^ of enough know- 
le^ to profit fully by his experience. The advan- 
tage at early touch outweiws its disadvantages, 
and contact mould begin early, and be renewed at 
several stages of the course. The student may at 
first gain little actual knowledge in the mine or 
workmop, but in working there for a period by the 
side of qie men whom he will afterwards direct he 
will gain a most valuable knowledge of their customs 
and limitations, their prediiections and weaknesses; 
and he will be laying down a foundation of experi- 
ence which will usefully guide him when he comes 
to the difficult task of handling men himself. At the 
same time, while watching the technical skill of the 
expert workman, he will acquire respect for accuracy 
and delicacy of workmanship and for that astonish- 
ing profiidency which prolonged practice alone can give. 

is of scarcely less Importance is that at this 
stage he will hear a whole gamut of technical nomen- 
clature whidi has before been mere jargon to him, 
if he has met with it. at all. No one Is more in- 
tolerant of the phraseology of the expert than the 
"practical man,” but no one is more tenacious of his 
own terminolo^. It is well that the student should 
learn the latter while he b sdU in the position of the 
under-dog, so that it may not trip him up bter. As 
hb course proceeds it b natural that workshop and 
field experience will become of greater educative value. 
He will be entrusted with hi^er work and so gain 
new experience. 


Directors and Teachers. 


One of the greatest difficulties in the future, as it 
has bm in the past, will be the staffing of teidino- 
lo^cal dqiartinenta. Sudi departments must be 
direct 1 ^ the right Idnd of men— men not only of 
good intention, but also of wide industrial knowlMge, 
capabb of deiding wrlth studenU and of organbing 
their stafis ; men m ideas and energy, devoted to their 
own research and that of others; and, above all, 
men of achieved success. There seem to be but three 
ways of securing such men ; (i) To pick the right 
man whenever and wherever found, pay him his 
price, and leave Um to teach-as and what he think<> 
best and to select hb ptrsonnel and material, as well 
as hb methods and lines of research; (3) to take 
from die industrial side man who have made their 
mark and a competence,* but, from interest in their 
subject and love of the work, are willing to continue 
in harness in what is one of the pleasantest, if not 
die least exacting, of mofesaions; or (3) to select 
competent and trustworthy men who have found touch 
widi industry from the academb side, and to allow 
diem to suralmiOTt their pay by private professional 
■★ork eonditotad under proper restrictions. Under 
oondidons the universities will have to fill 


posts frooL die b«t two ebsses. 

SuMrdliwte staffs have also to, be considered. 
K«to aip^ dih pay b generally inadeqtiate to secure 
As tofvfee s for Mig periods of the most desirabto 
— " i it b a^^le that it b weU this should be 
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so. There are many Inducements to attract men to 
the staffs of applied science depaitments: the con- 
tinuation of theh: technological education and the 
possibility of obtaining higho* degrees, the developing 
of their teaching ability, the opportunity of increasing 
their proficiency in research and improving their status 
and reputation thereby, the earning of additional pay 
by carrying out industrial work of research character 
or otherwise, and the introduction to, and contact 
with, industrial men who will eventually have remarch 
work to dbpoae of or employment to offer. It b 
essential, however, that means should be provided to 
retain some, and those not the least prombing, for 
longer periods in order to give stability to the deparN 
ment and to the head of it the responsible support 
which he is entitled to look for. 

It will also be to the advantage of every depart- 
ment that It should be sufficiently strong to allow one 
or other of its members to take an occasional period 
of time for the purpose of study, research, or even 
business work, ^b would react not only on the 
value of the leaching, but also in spreading the reputa- 
tion and increasing toe efficiency of toe department by 
maintaining closer touch between it and the business 
world. If well managed, it need not involve heavy 
additional cost. It is chiefly a question of organisa- 
tion and of a liberal outlook. 

Research. 

It is e^ntlal that research should form part of 
toe curriculum of every technological student. What- 
ever his future career, in addition to routine work, it 
is certain that he will come across new conditions and 
new difficulties, something for which he may have 
met no precedent — problems, in other words, which 
need to be investigated on scientific lines before thev 
can be solved It is not essential that the researcfi 
should be other than of a purely scientific nature. 
What is essential b that he should get to realise that 
the easiest and quickest way may often be to ob^n 
facts and inferences at first hand, that he shouid 
learn how to question Nature, and acquire confidence 
that, if he ran put his questions skilfull>, he will 
usually obtain, after Nature’s way, an answer which 
will contain, though it may conceal, toe solution to 
his problem. 

It is still more necessary that the teachers should 
engage in research, and naturally tob in most cases 
would have some more or less dirwl bearing on indi» 
trial problems. Apart from the fact that only a man 
engaged in the piWuction of new knowledge can be 
a really first-class teacher, in no other way can he 
cstabluh contact with the highest development of the 
industry in which he is interested and thus secure 
toe confidence and respect of those engaged in it. 
An active research school is toe best symptom 
of a live and active technolc^ical, as it is of a 
scientific, department; it tends to attract toe ri^ 
kind of student, trains the best kind of staff, and b 
a legitimate way of keeping the department befbto 
the eyes of business men. 

If It b possible to pass toe best students on to the 
staff for a short period before they take up outside 
appointments, and to afford them reasonable lebure 
to embark upon research, the school will be much 
strengthened and the worth of the students con- 
siderably enhanced. A certain amount of teariiing 
work is by no means a drawback, for it will enabb 
them to consolidate their ki^lMlge and render it 
more accessible when wanted. A larger staff than 
otherwise may be thus maintained, and the depart- 
ment will be more stabilised in toe event of having 
to face the possibb loss of one or more of its senior 
members. 
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Aho^ut coms^pMB^ ^ A MiiMitf r6tk^fdi ^ h o <t 
wBt to to Mtfiict from Oi rt i tto mow 0n|toP4 ^ 
uratuttf who tove $pmai pttMtua et ttov own to 
aolvfr traich cannot to so wcB dcsit with in tfie labora- 
torlss to which ihi^ have mcsm in worfes or else 
where Thu dtouki of course receive eneoaii4e< 
merit The Introduetleti of outsMere of rtie r^t lAd 
to the laboratories u of service in several wim It 

Qireads the ll^t * by heei^n^ industrials faiMmed 
as to the pron^ of scienoe and the im prove m ents 
of mediods of investigation and at to the predse 
nature cost and fimi^ons of scientific inquiry It 
impreases upon dnern the necessity for eapwimental 
ecciiraey and shows how closelv the tcunees are now 
interwoven and how results obtained In one ecwnce 
or branch may be imported to assist progress in 
another Better relat ons are eatabfished between the 
instlhitten and the induttnev surrounding it mutual 
confidMice It engendered and personal aequamtance 
Is encouraged to the advantage on one hand of the 
indOstrles and on the other of the studenta who 
mw find eventual emptcyment therein 

A corollary la that In certain cases resordi far stsif 
or students may to In part earned on in works 
laboratories Outwde the untvenrity and the conridera 
tions lint set out apply as well to this case Care u 
requisite that industrial research should not de 
generate into ^thmg of the nature of routine or 
testing work Thu should be excluded and the uni 
verriuss should not in any way compete witfi fimv 
which spedaliae tn thia direction Only where thh 
ctase of work Involves prabhms which am new or 
exceptionally difiieult Or need the e m p lo yi i ient or 
even formulation of new prtnciptev should it to 
undertaken by universitv departments 

The Product 

The tmo of man whidi it should be du aim of the 
univareiMS to turn out should possess tboM qualities 
which dlstin^uh du best type of scientific man— 
not merely Imowledge of hu subject and tedinical 
afalhty to uet that knowledge but capabOIty to intro> 
duos the scientific method into his conduct of every 
day life and into hu dcallagB with hu ooheagues and 
subordinates He must be willing to study oQ the 
oondkiona of hiv problems before he u suBiciently 
satisfied with thrir solution to carry them into effect 
ThsK oonditmu raquire not a soluth» but t/u aohi 
tKMi whtdi can be txmjght into operatioa with the 
least possible disturbance of the thina that are with 
out needless change of raw material mariiinery or 
Portound but with the advantage of dmiinuhed 
cost enlarged production and mcreased value or 

If thu H the aim thcjxxiduct will be the best type 
of tedinotoj^st He will not necessarily to the 
of man -suited to occupy immediately the highest pom 
tion w hu butmess But the wm given Mm to 


pwfofm wUrWa* vMftdbw ifatotiwBt-lufiaM 

“to ^ tofare be is rimsen for moee and masp 
rsapcnalbte work until he attafau htgb ratos 
prtoession I do not believe it ia poatiUe that tom 
of managenai typi enplaiiu of Indttatry wiU ever 
to te ri i nfc al ly tramod as sudi The unwacaitlaa 
should eadenvour to produce sudi a ^rpe of man that 
bis supenma will take him to force, and almost 
against his will from Ms technological work to direct 
the bigger issues 

Conriunotu 


(i) As much as in any other walk of fafo, the edooa 
tion of the business man must be a Uberal one. Hu 
mind must be as agile and he must be at aelt pro- 
vided with intellectual weapons aa any other well 
educated man 

(3) A ooutee of technologloal education thoughtfully 
laid Out u aa an instrument for nund-trainug tad 
in tha nature of the product turned out m no way 
mfsnor to the higher braacbes of language Utera 
ture history or ^ihuophy Tba work u as hard, 
the problerna to be aolvM es difficult the rsaacning 
as acute the mteltcctnal toy m auocese as giW 
while Its urgenqr to the nation and to mankmd Is one 
of the meet prtMwg matters that educahoelatB have 
to face 

(3) In the multiplicity and complexity of auktecta 
there u no longer nme for the moat Hbcral of eoaca 
tions to to as broad aa heretofore Same univeraittM 
art even apedMiSiiM In a ain^ dead language aa aa 
honours snhjtot toldaig peihapa rk^ that a 
thorough knowhdfi of one la. better mn what can 
be attained la die tune avaflabls of two Techno* 
lotocal educatnei has andctpWtod thu apeoahsation 
only by a few years 

(4) There u no less worthiness and dignity in 
the newer eduoahoo than in the «N AM hnef 
edaciMon is and always has been, tedmotogleal The 
leannng of the older universities has been used and 
has even been moulded for the purpoea lo e^p the 
parson the poet and the politicuin and both the 
peer and the proletarian can gam from die study of 
classical literature some facts or theories to gidde 
them fai Ifaeir re ap e ctf ve voc a tfon a 

(5) The baalneas man has go^ nfht to demand 
dut institutfoiu of university rank sttsll euppty hfs 
demands as wdl as they have dealt whh educaden 
for the pro fcaai oi u The po ^ rtec h nte syitem has not 
had the success that was expected In educatmg Us 
foremen and workmen He must not be As 
appointed when he seAs Mgher education for him 
sdr He expects and has a to expect that the 
type of education be needs shall be not a.to*pia) 
or a bjr product but a wordiy aim m ittolf andlf 
the universities will not give it to him he will take Ins 
own steps m the matter 


Th« Sxploltakloa of Irish Peit ’ 

By Paor Huon R«sm 


'T'HBRE ore aioto 6 000 000 tons of turf used every 1 to suggest what msaaa should to taken to Moemsin 
i- ^r in Mbmd but this qumidty it ahmut hi the conditfona under wtdeb the peat couU to bm4uMy 
rig n M c a nt m oai^arimn widi the ttoif mnmott, dbwt ! wen pratased, and used m the maet lamiinsWy 
aoooionoioootocu, wMdicanbcwoafimmtiwhogsof situated toeaHdea The mam repost ef Iha Ctos- 
tne eeRmtry The Iridi Peat Inquiry Cona nl ttee «f mittee wtoA u centained in the btoHehtiMa ueder 


the eeRmtry The Iridi Peat Inquiry Cona nl ttee of mittee whirii u contained in tha buhliaitliaa ueder 
uri^ the present writer was a was appomted ; Aotwe. tuMnuneadad the purdhaea V fin* fkaito of a 

i -ttowteoM ~ - ■ ■ |toge,tog hi s*ieh toted ^ meahaokat mgUnle ^ 

could to trito rid e hyeUa Thtotiton* 
ladwttSnMMs di 1«« ) K J vtauld ewpiM te to contumsd aver a tng|^ girihi if 
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Jfcw wmi td ghn trwtworthy date and thty would 
fHm f w ulted In the winnhiig of largo amounta of 
for winch tbaio would be little proapecwe 
iMrfaotr With the new of decreasing the net eapeoae 


of the Oaperinenta and at the same tune of teatuig, on 
■*“ “■‘-“Mtely large acolot the commercial possibility of 
i peat for dM generation of electric power, the 
«o» auggested the installation of an electric 
power station on a suitable aiea of the Bog of Allen 
within 35 to m miles from Dublin A portion of 
tlA power could be used locally to dnve the peat 
whm^jnachines w agric^tural machinery, in cheim 


idustnaa, such as the manufacture of calcium 
eytaamide, and for hghting and power purposes in 
the nei^bouring towns The excess of electnc power 
•uW fc transmitted in bulk to the power station 


could L_ .. 
at Oublin 

As a result of a conference with the Fuel Research 
Board the Irish Committee submitted a much less 
ambitious, if less sabs factory scheme, which con 


A aenoua obstecia which confronts everyone who 
attempts to devisa a achcme for wlnniM paat on a 
large scale is the labour difficulty ‘Ae peaUfuel 
season depending on air-drying as it must do w com. 
mcrcial reasons, lasts only about four to nx nuatha 
of an average year It is not easy, therefore, for Uw 
peat industry to attract the labourers required bv it 
from o*her industnes which offer them constant emplqy- 
ment throughout the year This applies eapeaaliy to 
the men required tsr cutting and spreiding the peat 
Much of the woik of the drvin^ opei ations can be done 
bv women and bi^s who are in general available 
during the late summer months in any more or less 
thickly peculated district One of the chief problems 
wh ch the Peat Committee had to consider was, theie. 
fore how to limit so far as possible the number ot 
men nt.ccssary for the winning of a definite quantity 
say 2^0 tons of turf each day of the cutting season 
(lao days) Ihe same difhcultv was experienced 
abroad, and was, to some extent met there by the 



sisted briefly of the purchase of a bog of about 10,000 
acne at a pnoe of about al an acre, and the estab* 
UalUntMit In it of an experimental station to test the 
varibua methode pr(q;>osed for winning peat Even on 
this aOKte a cOosidMble number of labourers would 
be required, and in order to encourage these to settle 
lA the district the Committee proposed to have expen- 
ffiaitte conducted bv the Department of Agriculture for 
Maad on the redamauon of cutaway and virgin bog 
The Fud ft eae a rch Board approved in general of this 


out two ycart after the Pi 

ite report The preeent publications contain 
r epor t of tha Sub-Committee on agricultural 
gp^ted by the Department of Agriculture 
«£ tide unfavourable, and te a large extent 
port of the SttbJCoininittee, It » not 
effect the reCbmmendatiom of 
Committee with regard to the 
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introduction of labour-saving devices such as the auto< 
matic machines of the Baumann and Wielandt typM 
The Baumann machine consists of a ladder dreo^ 
which scrapes the peat off the inclined face of the 
bank and conveys it to the hopper of the cylindn^ 
mixer and macerator, shown on the right-hand sidq 
of Fig 1 Ihe peat is pressed through the mouth- 
piece of the macerator as a rectangular band 
which IS automatiCBUy cut mto sods The latter are 
caught on plates moving in a lattice girder, extendkta 
about 130 metres over the adjacent drying ground 
When the lower half of the continuous (mam ot 
plates 18 completelv filled with sods, diese ate tidied 
on the diying ground and the emptied plates return to 
the macerator over the vtfiper pinion of the latdoed 
girder One of these machinee in Raubltng Bw, 
Bavona, attended by a gang of five men, had a daffy 
output of spread sods corrcMomfing to 5^ tons of «iN 
dry tUrf Its dredger wM driven by a ao4i p ^actfo- 
ffloto^ its macerator by a similar motor of 40 h p , 
and m cost of the complete machine was ijoaf. 
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The Wlelandt madiine if •imilar in principle to the 
Baumann, but lighter in conetructka, largely owing 
to the adoption in it of a different apreading 
mechanism. The madiine can be driven by a a5-h.p. 
electromotor, and its total cost, including motor and I 
cables, was looof. four or five years ago, but is now I 
much higher. During the war it was found at Elisa. I 
bethfehn, in Oldenburg, that one of these machines, 
attended by one man and three or four youths, had 
an output in the season of 7000 tons of air^lry 
turf. 

If the statements made abroad with regard to the 
efficiency of automatic machines are correct, four of 
these machines, attmded by sixteen men in all, can 
dredge, form into sods, and spread in a day enough 


pMt to yield, when air.diy, about 350 tons of turf. 
The same output of peat, cut and spread, by the 
method ordinanly practised in Ireland requires about 
160 men. It is therefore a matter of great importance 
for the winning of peat on a large scale in Ireland 
that these claims should be subjected to a prolonged 
test under the conditions obtaining here. In cchi- 
clusion the writer must again express his regret that 
the recommendations of the Peat Inquiry Committee 
were ultimately set aside for reasons which are in 
part due to misinterpretation of the Peat Committee's 
report, and in part to statements which were made by 
the A^icultural Sub.Committee, and are in sharp dis. 
agreement with the actual facts, in regard to the 
extent and the purchase price of Irish bogs. 


Geophytical Problems. 


A SURVEY of research problems in geoi^ysica has 
recently been published by the American Geo- 
physical Union, a body which acta as the Committee 
on Geophysics of the National Research Coundl, and 
as the United States National Committee of the 
International Geodetic and Geophysical Union. The 
survey consists of a series of seven essays by the 
chairmen of the several sections of the union, deal- 
ing respectively with geodesy, seismology, meteorology, 
terrestrial magnetism and electricity, ^ysical oceano- 
graphy, volcanology, and geological ^ysics and 
chemistry. It is interesting to observe that the two 
lattw subjects, so little studied in this oountiy, are 
in America found sufficiently important to occupy 
separate sections of the union. 

Advance in nearly all these branches of geophysics 
seems to depend on much the same method of attack, 
involving on the one hand an enormous amount of 
organised, co-ordinated labour of observation and 
measurement, and on the other indiridual theoretical 
study, necessarily of a freelance character, by a 
comparatively few people with scientific training, in- 
sight, and wide knowledge, at research institutes or 
utuversities. The first half of the task is being 
executed with increasing skill and success by the 
national scientific organisations of the leiading 
countries but the complementary half lags behind. 
Or. C. F. Marvin, for instance, after describing the 
present achievements and future tasks of raeteor- 
• logical organisations, concludes that " seemingly the 
gr^test n^ in meteorology is that of a master mind 
to direct itself comprehendingly and intensively to the 
great problenu which the science still presents.*’ The 
receniy of the beginning made by meteorologists in 
the study of the upper air, now recognised to be 
fundamental for the upbuilding of a dynamical science 
of* meteorology, suggests that perhaps also in other 
gecfihysical sdences progress may be obstructed 
failure to perceive vitally important directions which 
observation and research' must take. 

The outstanding task of geodesy at the present time 
is described by P«>f* Bowie as being that of co- 
ordinating the geodetic triangulations of the various 
countries by reducing them to a single datum, 
defined as the adopted latitude and longitude of some 
one station, the aximuth of a line radiating from 
that station, ttfad the dimensions of the reference 
spheroid on sma tiie triangulation is computed. This 
involves a herculean work of re-computation and re- 
adjustment of the triangulation networks, especially 
in Europe ; in America much progress in this direction 
turn, ah-^y been made. Gravity surveys must be ex- 
tended over the land surfaces, and a satisfactory 
method of observation evolved for the ocean areas of 
NO. 2701, VOL. 107] 


the globe ; this will afford information as to the varia- 
tions of density in the earth’s crust, enable the theory 
of isostasy to be further developed, and thereby lead 
to ever closer approximations to the figure of the 
earth. 

In seismology the most important world-wide 
problem is the accurate determination of the time 
taken by earthquake waves to travel from their origin 
to other points on the earth’s surface; this information 
is necessary in order that the ori^n of earthquakes 
arising in inaccessible (land or oceanic) regions may 
be determined, and that the velodtv arid path of the 
waves within the earth may be deauced. thus throw- 
ing light on the earth’s internal constitution. Prof. 
Reid expresses the opinion that the most useful means 
to this end lies in the improvement of the equipment 
of existing scismological observatories rather than 
in multiplication of the present number. The de- 
sirability also of methodical studies of limited areas 
where small shocks are frequent and strong ones 
occasion.il is also mentioned, with the view of deter- 
mining the sequence of events leading up to the 
rupture producing a strong shock, and possibly of 
forecasting the region and time of such occurrences. 

Dr. Bauer’s aracle on terrestrial magnetism con- 
tains some lAteresting remarks on the progress of the 
analysis of the earth’s magnetic field wtOcb is now 
bebg made in the department of the Carnegie Insti- 
tution which he controls. It has been concluded that 
for many purposes the theoretical formula proceeding 
in series of spherical harmonics may be reacted 
to the few most important terms, leaving the residual 
field, representing continental and more loi»l irregulari- 
ties, for special study and treatment in accordance 
with their extent and character. Reference is also 
made to the important problems afforded by the mag- 
netic variations, both those connected with aurorae 
and earth-currents, and the rarn* ones occurring at 
times of solar eclipse. The baffling fundamental 
problems of the origin of the earth’s main magnetic 
field and the cause of its secular variation are also 
toudied upon. 

Prof. Llttlehales points out the influence which 
the ocean, being so large an esqianse of the substance 
having the highest known capadty for heat, must 
exercise os a factor governing the distribution of 
terrestrial temperature, and the consequent importance 
of oceanography to geophysics in general. A 
risumi is dven of the efiOTts so far made, by voyages 
of exploration and by investigations in marine l«bc^ 
tc^ies, towards the study of the oceans in their maiv 
aspects; the system according to which progreM is 
now being sought is the atudy, in detail, of definite 
oceanic stations j^psiodlcally revisited every tlires 
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tnontfai, for the purpose of making synoptic charts 
of temperature, salinity, gas content, currents, and 
so on, which it is hoped will prove amenable as 
material for mathematical investigation of the related 
phenomena. 

In his essay on volcanology Dr. H. S. Washington 
deecribes the information which requires to be col- 
iected for the systematic study of the subject, and 


the programme of a volcanic observing station, such 
as those which have been established for some years 
at Vesuvius and Kilauca. The article on geophysico* 
chemical problems, by Dr. R. B. Sosman, of the 
Carnegie Institution Geophysical Laboratory, con- 
cludes the report, and deals with the investigation of 
the physical properties and chemical reactions of the 
substances and aggregates which make up the earth. 


Agricultural Research. 


“ 'T'HE Present Position of Research in Agricul- i 
ture " formed the subject of a lecture deu^vered 
by Sir Daniel Hall at the Royal Society of Arts, and 
reported in the socie^’s Journal for A|»nl i (No. 3567, 
vol, Ixix.). Up to the time of the formation of the ' 
Development Commission in 1909, agricultural re- I 
search was entirely unrecognised by the State. A 
considerable amount of information had been gained | 
from the researches at the Rothamsted Experimental 
Station, which was started in 1843, and was entirely I 
dependent on the endowment provided by its 
originator. Sir John Lawes ; valuable researches were | 
also being carried on at the Woburn Station of the ' 
Royal Agricultural Society, while from 1890 onwards 
the various agricultural colleges were commenang in- 
vestigations uong many different lines. To wora of ' 
this Icind the State granted not more than a few 1 
hundred pounds a year, and the Development Com- , 
mission was expressly charged with the object of 
formulating some scheme for the promotion of re- | 
search. The scheme adopted is now m w orking order, 
and by it the field is divided up into a number of 
subjects, one of which is allocated to each university 
or institute. By this means research is removed from 
immediate State control, concentration of effort 
ensured, and overlapping avoided, and each Institute 
is able to carry out a continuous scheme of work. The | 
question of the State control of research is one which 
is hotly debated. On one hand it is argued that the 
State pays, and therefore should control the expendi- 
ture; on the other, when the nature of research work 
is considered, it is obvious that the looser system of 
control prevailing in a university is much more pro- 
ductive of good work than the rigid methods of a ^ 
Government department, while the type of man wanted 
for research is much more attracted to the former 
than to the latter. Moreover, if research came ' 
directly under Government control, then the pro- 
gramme of work would have to be submitted annually j 
to the judgment and critidsm of administrative 
bodies poising no expert knowledge. That such a ' 
procedure is disastrous has been proved many times in 
other countries. 

Anodter advantage arising out of the association of 1 
the research institutes with the universities lies in the | 
co-operadon thereby ensin^ with other workers in , 
all ftelds of acience, so that no matter in what 
direction the particular researdi mav extend, the | 
advice of men with expert knowledge is always avail- , 
able. It is also of the utmost importance to keep > 
agricultural research in contact with the business of 
farming, and this is attained most easily through j 
assodadon with a university which teachra agricui- 
tura and is in touch with the surrounding farmers. 

At present there are under the scheme eight insti- j 
tutes, each dealing with some particular branch of 
agricultural research, sudi as plant pathology, fruit- 
grawlng, dairying, etc. A research , council, conslst- 
utg of the directors of the various institutes, toge^ 
with a few Independent schtotMc men and the omdals 
of the Qovernment departments ooncemed, has been I 
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set up to ensure the co-ordination necessary between 
the diflerent research centres. To this body also the 
Ministry is able to submit plans for any large-scaie 
investigations requiring the co-operation of a number 
of the institutes. An important feature of the sdieme 
hat been the provision of a number of advisory 
officers who are attached to tlie various agricultural 
colleges. These men are free from most teaching 
duties, and are able to give advice and help to th» 
farmers and horticulturists in their area while keeping 
in dose touch with the directors of the related InstE 
tutes and the officers of the Ministry’s staff. Ii> 
this way a systematic service is secured capable ot 
dealing with plant pathology, etc., all over the 
country. 

The total funds set aside in the current Estimates 
for this research scheme amount to 105,0001.. against 
38,2501. for the year 1913-14. This ensures for each 
institute a definite number of salaried posts with 
reasonable prospects of promotion, so that agricul- 
tural research is no longer an absolute blind-alley 
employment. 

The immensely important subject of animal disease 
has been very inadequately dealt with, but the many 
difficult questions involved are being investigated. 
The Ministry is now supporting a research laboratory 
at Addlestonc, and grants are made to the Royal 
Veterinary College and the London School of 
Tropical Medicine for the pursuance of researches iiv 
animal diseases- 

Having dealt with the organisation of research, the 
lecturer gsive a short account of some of the most 
Important practical results obtained recently from 
the various institutes. At Rothamsted a valuable in- 
vestigation has been earned out on the method of the 
decomposition of farmyard manure. A cellulose fer- 
menting organism was discovered which attacks straw 
in the presence of active nitrogen At the same time 
there is considerable loss of nitrogen, so tiiat it is 
most essential to protect the ordinary dung-heap from 
washing by rain, and also, in the case of ririi cake^foif 
dung, it must be got on to the land early If heavy 
tosses of nitrogen ore to be avoided. Some of the 
principles emerging from this work have been very 
successfully applied to the treatment of sewage. At 
present the valuable nitrogenous compounds in sewage 
are mostly wasted, but by passing it through a straw 
filter bed under certain conditions some 60 per cent, 
of the nitrogen is removed by the organisms decom- 
posing the straw, which thereby becomes a good 
manure, and, moreover, the effluent is harmlest. 
Further trials are in progress with the object of 
making farmyard manure -on a large scale without 
animals. 

At Aberystwyth plant-breeding methods are being 
applied to grasses and clovers, while at Cambridge 
the scientific breeding of farm crops has given most 
valuable results; wheats have hem produced which 
add 10 per cent, to the yield of the farm, while anme 
of them combine the stretch of the Canadian with 
the cropping power of the English varieties. 
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In nonnMrtMo witk nooul nutrition Om Camtnigt 
«tadon i» trytng «o nbtnia dtowmg 

tho relalioa between tbt food coaeumed the live end 
dead wdtfiit end tbe unM meat, fat and for 
aacb etage of the amiaaia development while the 
staden at Ab er deen la pognog particular attentuM to 
the uaiMiitaiiee of yitasima ui the nutrition of farm 


At Long Aahton and Ea«t Mallng researches are 
being madis in fruit growuig and preserving so that 
■some quick method of stonng fruit for future use 
may be available whenever a glut occurs m the 
narket Research on plant disease ii be ng conducted 
■more with the object of produang immhne varieties 
than of finding curative methods That this is the 
nght line to tiuce la shown by the fact that whereas 
all attempts to free a eoil from wart-disease infectMn 
have bem unsuccessful there are certain immune 
-potatoes which will grow w thout blemish m the most 
heavily infected soils 

The lecturer remarked that although our organ isa 
^tion for agricultural research is young and we cannot 
■compare with America or with Germany before the 
war e ther in the number of workers engai^ or in 
expenditure yet * it is not too much to claim that 
the majonty of really fru tfut deis ind conceptions 
that have recently been c lerent n agr cult iral sc ence 
have sprung from English laborator os 


Meteorologf of the Philippines * 

'T'HIS work is rightly da med in the preface by the 
* director of the Phdippine census to be of 
practical value Observations from sixty otn 
stations and fifty three voluntarv stations have been 
dealt with and the maps atul plates aid much in the 
sunplification of the large amount of data contributed 
to the world • meteorok^ The elements dealt xvith 
are temperatures ra nfall hum dity cloudiness wind 
direction and force and typhoons 
Temperature is treated as to both exposure and 
method of obta n averages in a manner quite com 
paraUe wtdi the most approved European system The 
mean annual temperature for the whole arcbipelaro 
obtained from statums near tbe sen level is 269° C 
(804® F) The seven warmest months are April to 
October and the five coldest November to March 
May s the warmest and January the coldest Tables 
are givea showing in great detail the mean extreme 
and range of temperature at all stations 
Rainf^ distribution throughout tbe year forms the 
most mteresting feature of the wieathar of the 
Philipp nes The exposure to tbe prevailing winds 
occasions great differences ui the amount of ram in 
«ite of tbe relatively small extent of the andiipdago 
'Ihe winter rams come duect from the Pacific and 
cause large falls over the eastern part of the 
aihhipelago these are called the north-east mon 
soon rams The summer and autumn rams are 
due chiefly to the Influence of typhoons these rsms 
are most abundant in I uzon and the VieayM Tbe 
thunderstorm rams which occur in spnng are of little 
importance conqiared with the other rauu 
The annual means of seventy atations give 
sq 66 *i mm (91 iflln ) as the annual avarage rainfall 
for the Philipi^s The annual averages at tbe 
several statMOs range from 45976 mm Stilus In) 
to 989«fflm <iiq8in) The gmaieet fall Js at 
Bag^idueijp lU elevation and the knsl topegnqiMoal 
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hmnMat aoanal daU 
m) m tpit 
the aumiaery af the 
weather of oCeial holidays m Manila for tha stateen 
years This is a step in advance of Eunmeim ojfflpal 
discussions C H 



UnlTenitp and Educational Intelligence 

Lkbds— The James Edmondson Acknwd memorial 
feUowBhm has been awarded to Mr F W Dry who 
will undertake a research on the comparative 
anatomy histology and pigmentation of mammalian 
hair as a basis Tor breeomg and other experiments 
The value of die fellowship u 300! per annum renew- 
able for 1 period of three years 

Manchxstxr — Mr J M Nuttall senior lecturer m 
physics hat been appomted assistant director of the 
physical laboratories and Mr D C Henry lecturer 
in chemistry 

Mr A J Hailwood has been awarded the Moseley 
memorial {xise m physics 


Thb Berlin correspondent of the Times announces 
that Prof Walter Nernst has been elected Rector of 
the Berlin University 

Dr Livingston Farrand has accepted election to 
the president of Cornell University m succession to 
Dr J G Schurman recenUy appointed American 
Mmister to Chma After graduatmg at Princeton m 
1888 and at the Columb a College of Physicians 'ind 
Surgeons m 1891 Dr Farrsnd spent two years in 
study at Cambridge and Berlin From 1893 to 1914 
he was connected with Columbia Universi^ first as 
instructor ui psychology and later as professor of 
anthropidogy He was president of Colorado Uni 
versitv from 1914 until after the armistice when he 
joined the American Red Cross In 1917 and 1918 he 
directed the anti tuberculosis work of the International 
Health Board in France Dr Farrand was at one 
time editor of the American Journal of Pubbe Health 
and has contributed largely to psydiological and 
anthropt^ogical publications In 1904 he publiriied a 
study of the Indian population and physical geograjdiy 
of North America entitled Bas s of American 
History 


Ihe Roll of Wv Service of the University of 
London Officers Training Corps has been published 
by the Military Education Committee of the Unlver 
sity Ihe first seUon devoted to the rcdl of the 
fallen contiins tie names and other particulars of 
064 officers who were members or former members of 
the contingent Section 11 records 1736 honours and 
distinctions awarded to 1068 officers The roll of war 
service fonning the third section gives particular^ of 
4276 officers and former officers ium cadets of the ooa 
Ungent who served as officers in the war The ap^ 
dices contau statistical and historical mformaaon 
Of the 4318 former cadets who served at offioert 
dunng the wsr 1579 were first enrolled in die cpn 
tuigent before the war the remainder (1639) during 
the war but onW 3 oa obtained their commisrioiis 
before the war The colleges of the Universtty eon 
tributing dw largest number of cadets are Unlfyen^ 


. ^58 K&igs CflUege 484 Imperial 

S I Guys Hos^tM 335 and St Bartholomew’s 
Ofpital sip Tbs illuBtradons mchide portraita Pf 
the late U-CpI AGE Bgei^ Goldelream 
Guards first Adiutant t909>i3 and the five forliser 
cadets who were a w ar ded tbe V C The vOlvRne is 
pubOriied by the hUItery Education Conunktee of fhe 
University of London at 46 RtiessH Square London 
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Pbof Einstun s mam object m recently visiting 
Ameriea wa* to meet the Jewish community of the 
United State* m order to eniut it* support for the 
peopoeed University of Jerusalem The foundation 
stones of thu University were laid in 1918 and prc 
paratmos are bemg made to erect an institution 
worthy of die noblest ideils of modern knowledge 
It IS pronoeed to commence with physical and 
diemicail departments a medical faculty an arts 
faculty departments of law and commerce and a 
Jewish faculty The object of the promoters is to 
make the institution serve the mterests of the Pales 
tullan population as well as those of general culture 
The University will be up to date in eouipnient and 
representative of the highest schotaiwip m each 
department the association with the institution of 
men like Einstein Wassermann Bergson Alexander 
Lord Rothschild etc makes this perfectly clear 
The University will be in no sense exclusive So far 
as possible Hebrew will be the medium of instruc 
tion this being the language spoken by the Jews of 
Palestine but it need scarcely be said that religious 
and racial tests wnll be unknown Mr C CrossTand 
nrcctor of the Fishery Service Sudan Government 
writes to us to express the fear that the University will 
be Jewish in a clencal sense but we believe this need 
not be entertamed for a moment because Jews all 
over the wrorld and especially in Palestine are abso- 
lutelv op pos e d to any form of clericalism m social 
politMat or cultural life The University of Jem 
Salem will be the only real university for a consider 
able section of the Orient and it u to be hoped that 
It wiH become a great centre of culture for the Near 
East actmg as a link betwreen the Eist and West 
and thus helping to encoursge feelings of friendship and 
co-operation between the representatives of the grest 
civillsatums of the jMist and of the modern world Of 
course as regards methods of teaching and research 
the University wiH be modelled entirefy on European 
and American standards The outcome of Prof Em 
stem * visit IS that the medical faculty of the Uni 
versity is now assured and we can expect m the 
near future to have this faculty established in a 
country where the combating of disease is of par 
tusUlar import anc e Other faculties and departments 
unit follow at the meant are obtained for them 


Tm Riomt Hon Viscount Hsldanb delivered an 
addns* on November 9 last before the Old Students 
AsSOtiutkm of the Royal College of Science South 
Kensington dealing with the subject of the nationalisa 
tion of the universities The address has recently 
been Issued in pamphlet form bv H M Stationery 
Oflide The title as Lord Haldane observes is 
somewhat of a paradox so fir as I am con 
cemed ” since he proceeds to declare his un 
relentmg opposition to anv suggestion that the 
unnersittes of the United Kingdom should come 
under the contre^ of any State Depart nent He 
submita that the moat vital element in a university 
IS that of an atmosphere which in itself is the most 
excellent of things and would be as difficult as it is 
rare weft it not for that divitie soark in the human 
•otd wlddi means that those who are gifted need but 
little to bring them to devote their whole energies to 
coneantratiQn on the highest ideas That atmosphw 
no SMte Department can produce Nevertheless the 
most have a care for 


the 
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people The highest 
^ uniyemties touches 
peojde Not one m ten 


StpCe as reprasentlng n 
tha aM^ sv«lt4>erng 
edueatuM that, offered 
after an but a fraction 


of the population get any education at all after they 
leave swool at the age of fourteen and not one in a 
thousand get the advantage of the higher educaUon 
of the universities The problem 1* how to bring 
higher education to bear upon the democracy One 
crucial difficulty is the cost only a fracUon of which 
about 28 per cent is met by the fees which well 
to do parents vamly imagine represent the real cost 
of the education which their sons and daughters 
rece ve Apart from the endowments of past bene 
factors the balai ce nust be found by the gifts of the 
benevolent which represents in the Un ted Kingdom 
less tl an half a miUion sterling annually against the 
five millions contributed in the Umted States The rest 
of the expenditure must be met from public wnirces 
either from the rates or from the Exchequer but the 
universities must be left free as to the means and 
methods which they employ m order to realise their 
(^ligations to the community whidi are not only to 
tram duly prepared students for their various facutties 
1 humanistic and scientif c but also to undertake extr i 
[ mural work such as the Workers Educational Asso- 
ciat o 1 demands 


iHE University of Br stol has issued a stnkmg and 
beautifully illustrated apjeal with the view of raising 
under the novel form of a group scheme a five 
year million fund the ■participants m w^ch may 
spread their contributions over a period of five years 
The appeal is h-aded Ihe First Line of National 
Defence as indeed rightly considered a university 
significantly is Already more than one million pounds 
sterling has been contributed m money luid and 
buildings chiefly by the inhabitants of Bristol and 
notablv by the Wills family and now the University 
owms 19 acres of land within the city area upon which 
Its various fine buildings have been erected or we m 
course of erection 1 he University obUincd its charter 
m 1909 and its course of instruction for degrees in 
dudes the customary faculties of arts science medi 
cine and engineering inclusive also of agriculture 
and theology together with many forms of extra 
mural act ^ties dealing with adult education It is 
specially devot d to research in the various faculties 
More endowed chairs and an uicreosed staff of 1 « 
hirers are needed together with money for the estab 
Iishment of fcllowsh ps for departmental libraries 
for equip Tient and for research One thousand two 
hundred full li ne students and more than 
tune students an i attendance and the demand wtUI 
grow as far 1 ties for secondary education are increased 
and developed The area embraced within the o^a 
tions of this University of the West extmds from 
the Cotswolds throughout the four southwestern 
counties to Land s End It is confidently to be hoped 
that within th s area there may be fwnd nW onlv ort 
the part of pr vale I enefactors but also on that oT the 
local authontips an eager willingness to support the 
effOTts which the ( ounc I of the University is making 
to bnng within the reach of the inhabitants of the 
foir lounties the highest possible facilities of learning 
and research in all departments ol knowledge TTie 
Treasury grant is to be raised in 19*3 from one million 
to a mill w and a half sterling and the Universitv 
of Bnstol can participate in it in proportion to the 
amount publicly subscribed All the universities of the 
kmgdom are in like struts for means of d^lopment 
and It IS worth whi e m this connection to dir^ attw 
tion to the munificence displaved in the Umted States 
by pnvate persons who gave In one year 1917-18 in 
support of the universities and colleges of that coun^, 
nearlv < <00 ood whilst benefactions to such mstltu 
tion* in the United Kingdom amounted in the three 
years 1916-19 to only 1 19a Pool 
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Calendar of SdentiAc Pioneers. 


Aotwt liTS* OkarlM Mmmv SM.— 

Known j^ndpally for hit work on tha thec^ of 
moon, ^launay In 1867 succeeded Poncelet in the 
chair of experimental phyeici in the Sorbonne, and In 
1870 wae made director of the Paris Observatory. 
He met his death by drowning off Cherbourg. 

AHgaet S, 1S7t. Mmmii veil Uunent dM.— Thou^ 
a native of Scotland, Lament spent his life in 
Germany. Like Gauss, Hansteen, and Sabine, he 
was a pioneer worka* in terrestrial magnetism, and 
in 1851 discovered a decennial period in the dally 
range of magnetical declination ahd earth currents. 
He directed the Bogenhausen Observatory, near 
Munich, and catalogued 34,674 stars. 

Aiqpiat 7, ISM. dSm dakeb BarxeHin died.— The 
contemponu7 of Dalton Davy, and Gay-Lussac, 
Berzelius occupied a pre-eminent position among 
chemists. He discovered fcrium, selenium, and 
thorium. Isolated silicon, zitconium, and tantalum, 
was a founder of electro-ch^jilHrv, and by his work 
on atomic weights fumi^ed, chemists with a set of 
exact constants of great importance. He was secre- 
tary and president of the Swedish Academy of 
Scioices. 

AugMt 7, IMS. James HaH died.— One of the most 
distinguished of American geologists. Hall for slxty- 
two years was connected with the Geological Survev 
of New York, and made valuable researches of the 
palsBomdc invertebrata of that State. 


Professor of anatomy and physiology at T.ausanne, 
Ford was best known for his researches in limnology, 
and especially for his study of the seiches of Lake 
Geneva. 

Aapiat 8, 1M7. Vietar Mayer died.— From GSt- 
tingM Meyer in i88g ment to Heidelberg as successor 
to Bunsen! He discovered thiophen, introduced a new 
method of determining vapour densities at high tem- 
peratures, and made investigations in stereochemistry 

ANgHet 8. 1818. Bmet HebirMi Haaekel dM.— Pro- 
fessor of zoology at Jena for more than forty years, 
Haeckel was the first German biologist to make evolu- 
tion the leading conception of biology. A prolific 
svriter, his ‘‘Natural History of Creation ” appeared 
in 1868, and his “Riddle of the Univeiaej” contain- 
ing his well-known monistic views, in 18^. 

August 8 , 1888. Sir Uwnrd Praiilclaiid dW.— The 
first professor of chemistry in Owrens College, Man- 
chester, Frankland afterwards succeeded Hofmann 
at the Royal School of Mines. His investigation of 
the laws of the formatiem of chemical compounds led 
to the theory of valency, and in applied chemistry 
he did verv important work in connection with water- 
supply and the pollution of rivers. He received the 
Copley medal in 1894, and in 1897 knighted. 

August 18, 1881. Prwu Marta Ubta ‘TlModor* 
Aiptaus dtad.— Aepinus was bom in 1734, and 
bamme mathematical tutor to the Rusrian Royal 
Family. Among physicists he Is known as the author 
of “Tentamen Theorise Electricitatis et Magnetism!, ” 
1750, the first systematic attempt to ap{My mathe- 
matics to these subjects. 


August 18, 1818. Henry Qwyn Jsfirtys Masslsy 

died. A graduate of Trinity College, Oxford, Moseley 
hr a systematic determination of the X-ray spectra of 
many of the elements was led to the discovery that 
the properties of an clement are defined by its atomic 
number, giving rise to “Moseley’s numbers,” whi<^ 
are recognised to die of fundamental importance. He 
was kOledtan action at Suvia, on the Gallipoli Penin- 
sula, at the age of twenty-seven. E. C. S. 
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Societies and Academies. 

Pabis. 

A c ad ewy af Sclsucss, July ii.— M. Georges Lemmne 
in the chair.— C. Mearsu: Tho second conference of 
the Intn-national Union of Fiure and Applied 
Chemistry.— S. Conus: Researdi on triply orao- 
gonal systems. — M. Alajrrae; The movement of a 
sigid in a resistant medium. Some of the results in a 
recent communication by the author had been antici- 
pated by M. Dulac.— MM. C. Nerdauum and Ls 
Msrvan: The determination of the effective tern- 
peratures of some stars and their colour index. The 
value of the “ colour index ” of stars can be deter- 
mined bv the authors* method of colour photometry. 
This method results from two homogeneous measure- 
ments, and avoids all the causes of error and uncer- 
tainty due to the comparison of a magnitude deter- 
mined separately by sight and by photography.— A. 
Lafay • The direct measurement of the mobilities of 
electrified particles in gases. — D. Cester- The fine 
structure of the series of X-rays. — A, Marcella : The 
superficial extension of solub’c or volatile bodies. 
Studies on the displacement of particles floating on 
water by the changes in surface tension caused by 
the introduction of a piece of camphor, menthol, and 
isobutylcamphol. — M. Frie • Contribution to the study 
of the stability of nitrocellulose powrders. Hie 
changes in composition cauMd by ultra-violet light in 
solutions of the powders in acetone were followed by 
the resulting changes in the viscosity of the solutions. 
— P. Lcbeaa and M. Pkaa ; 'The action of sodam- 
monium on diphenvlmethane, fluorene, and indene. 
Dimethylfluorene. Sodammonium reacts with indene 
and fluorene, giving substituted sodium derivatives, 
and at the same time hydrogen is added to a certain 
proportion of the hydrocarbon. Indene gave 50 per 
cent, of the dihvdride.— MM. ParlseBs and SiaMB; 
Syntheses of tertiary alcohols, starting writh methyl- 
ethylketone.— L. LeagduBbaa: Rotatory power in 
crystallised media. — P. Pallet and H. Tenaler; The 
vertical extension of the marl facies containing 
pyritic Crohalopods in the Island of Ibiza. — ^J. 
Mascart ■ The method of working out averages in 
meteorology. A discussion of some of the difnwlties 
underlying the problem of taking true meteorological 
averages.— P. Sekereschewsfcy ; The foundations of the 
rational classification of clouds.— J. Felltls: The rdle 
of the chondriome in the formation of essential oils 
in plants.— M. MeBiard: The function of potatshim 
in the chemical actions and the reproductive func- 
tions of the fungi.— MM. Claiet and Beoaaaaar: 
The electrocardiographic study of the arrest of the 
heart in electrocution. — H. MaiteM • The hydro- 
genation of some marine animal oils. The from 
eight species of fish were treated with hydrogen in 
presence of nickel carbonate as catalyst at a tem- 
perature of 250® C. The changes in the iodine figure 
and melting point are given in each case; all the 
(rfls lost their disagreeable smell under the treatment. 
— Mme. A. Drzewtoa and G. Boha: 'The phenomena 
of autoprotection and autodestruction in aquatic 
animals.- A. TrBIsl and R. Kaasks: Activity of in- 
fection by the air. Studies on the infectim of mice 
by the Danvsz paratvphoid organism and by pneumo- 
coccus. Of the various methods compared, the In- 
fection bv bacterial fogs proved to be the most deli- 
cate, positive results being obtained by much smaller 
weights of bacterial emulsion when carried by air 
than svhen introduced by 'subcutaneous injection, 
with food, etc.— H. Pressari: ‘The action of the 
oihlculo-costo-dlaphragmatic reflex on the sympathetk 
and parasympathetic systems. 
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July 18— M Georges Letnoine in the chair— The 
president announced the death of M Gabriel Llpp- 
mann —A HaUsr and Mme Rsmart Laeas The two 
dextrorotatory methylallylcamphocarbonates Ae 

three propanol . s - camphocarbonolides and the 

a-camphopropanoldenvea from them — P A Dsageord 
The structure of the plant-cell in its relations with 
the theory of the chondnome A summary of the 
author s work oif this subject since 1918 and an 
account of his wstem of nomenclature — M Jaaet 
The charactermics of certain parti il difTercntial 
systems compnsmg as many equatiois as unknown 
functions— A Deajoy A mode of pro{,ressive in 
t^ration and the corresponding characters of in 
tegrabihty — Aadrsde Possibilities of new types 
of chronometer - L ds Karaslatki The resistance of 
materuils— E Rsngode and E Desvlgacs An ar 
rangement for testmg the hardness of refractory 
materials at a high temperature Ihe method em 
ployed IS a modification of the Brinell test in which 
the ball is replaced by a cone of Acheson graphite 
The specimens were heated in an electne furnace 
and the tempt rature was determined by an optical pyro- 
meter The results of numcicus bservations carried 
out on clay and bauxite bncks at temperatures be 
tween iiso® C and 1470® C are given in a diagram 
The bncks show a gradual softening as his been 
already mentioned by MM I e Ch atelier and Bog tch 
Silica bricks behave differently up to al out 1600° C 
they give no imwint then the brick breaks up sud 
denly — A Daavilller and L de Brogik The dis 
tribution of the electrons in the heavy atoms — A 
DsMsfBS The diffraction ot the X rays bt liquids — 
H PdlslioB The resistance of thallium sulphide and 
selenide The resistance of the compounds 11 Sc and 
T1 S in the solid state vanes with their fievious 
thermal treatment The specific resistance vanes 
with the temperature according to a law which 
remams the same but the resistance is not deter 
mined when the temperature is known In both 
cases there is an abnmt change m the resistance on 
melting — P Pascal The magnetic pioperties of the 
alkaline earth metals in combination — H Wdss and 
P Lams The interpenetration of solids An 
extension of experiments already described with rinc 
and copper to other paux of metals— E Decarrlire 
The riU of the gaseous impurities in the catalytic 
oxidation of ammonia gas The results with traces 
of sulphuretted hydrogen have been given m a 
previous communication Figures for acetylene are 
new given and it is shown that the effect of this 
gas as impurity is more serious than that of sul 


has passed the catalyst and is not simply dependent 
on the proportion actually present at any given time 
If both sulphuretted hydrogen and acetylene are 
present as linpurities m the ammonia as is the case 
snth ammonia prepared from commercial cyanamide 
the former has a protective action and the injurious 
effect of the acetylene k m great part neutralised — 
L Hackspa and E BotaUsaa The preparation of 
caldtim c^ide by calcium ammonium and acetylene 
Pure calcium carbide is not obtained by Moissan’s 
meffiod the decomposition at ico® C of the com- 
pound CtCa*C,H,*4NHi The calcium carbide formed 
IS very Impure, and contains cyanamide calaurn 
cyanide, a^ free carbon — C D ZaagbsUs A new 
reaction of ammonia A concentrated solution of 
silver nitrate in formaldehyde (formol) fredily made 
gives a mirror of metallic silver with traces of am- 
monia The reaction was obtamed with ofooou milll- 
Atam of ammonia, and ammonia hdb been detected 
in potable water m a case where no indication was 
given by the Nessler reagent— M Weea A new 
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method of preparing the sodium derivatives of the 
true acetjrlene hydrocarbons The acetylene is treated 
with sodium amide in liquid ammonia the products 
are pure and the yields are high — A and J Pktat 
The polymerisation of the glucosanes — ^A MsUhs 
Ihe nitro- and amido-denvatives of methylethyl 
benrene — 1 Denckas A i ancient passage of the 
pro Wunnian Rhone through the plateau of Clara 
fa id Haute Savoie — J Savomin Extension of the 
c ti icntal Acjuit ini in to Morocco — H Rlc4Be The 
ciuses of the inver orient il ion of the root and stem 
— M St JonoKo The existence of mthocyanidmes 
in the free state in the fruits of Tut us aculeatus and 
Sola um dul in ara — P Benoit The female gono 

k hores of Tubulana tnesembryanthemum — P ^BTatre 
ert The existence of a transitory nervous duahsm 
at the comn enceincnt of the neur vmuscular connec 
tion in Selacians — G Bertrand and R Vkdesee The 
probable intervention of /i 11 n the phenomena of 
fertilisation in the a 1 n al vertebrates In man the 
prostate gland is rither in rinc than the testicles and 
its proportion of zinc exceeds that found in anv of the 
other organs of the body Similar ratios were found 
for the ox bit in the pig the seminal vesicles pos 
sess the m iximum nirc content It would appear 
that zinc plays an important part in the phenomena 
of rejrxluction in vertclrates — L Anbel The action 
agin „ „ _ 

and propionic 
Rechala and 

h lanplii The disappc iranie of pathogenic germs 
in the course of the purification of sewage by activated 
sludge After six hours treatment pathogenic 
organisms of the typhoid paratyphoid group are 
nearly always present in the effluent the cholera 
vibri idsappeiis— F Dkaert Concern ink activated 
si dgc A stidv of the influence exercised bv car 
lolic and on the fermentations riused l\ activated 
sludge— MM Dugret aaiikmard and Hemner 
dinger The fixation of carbon monoxide diluted 
md earned by an air current \n attempt to find 
a reagent suitable for the absorpti n of small pi^ 
portions of carbon monoxide in a gas mask The 
best results were (btained bv using pumice (ay) 
saturated with a mixture of iodic anhydride (9) and 
sulphunc acid (a 5) 

Ottaws 

Royal Soclsty of Canada Mav 18 —Presidential 
address Prof T C Fkbk Division m relation to the 
algebraic numbers —Prof A S Eva Ionisation poten 
tial and the sire of the atom — Prof A S Eva and 
E S Biehkr Detection of variation in electnc earth 
currents by co 1 and galvanometer — Miss V Denglas 
and Dr J A (iray The effective range of fi rays — 
Dr J A Gray The velocity of sound in air and soil 
Properties of X ravs exnted by p rays The absorp 
tion of y rays A note on the examination of 
materials by X rays — Dr A N Shaw and L S 
Sadth The transmission of heat through the thin 
boundary films of air or of water at the surface of 
glass —Dr E H Archibald. C E Staoe and B M 
WhUe The viscosity of ether at low f^peratures and 
solution of acetic acid in liquid hydrogen bromide - 
Dr W F Sayer Preliminary report on the lubneat 
ing properties of the different senes of hydrocarbons 
— Dr D F Staadaua An automatic mercury pump 
— A Hardy Some results of the destructive dis 
tillation of Bntish Columbia alder and Douglas fir — 
Dr J H I Jehastoae The variation of the emanai 
ing power" of certain uranium minerals with (Hn- 
perahire and a new secondary radium emanation 
standard — C A Mackay The effect of thermo- 
luminescence on electneal conductivity -J PaHanaa 
The anemometer factor Pilot baltnnn methods m 
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A new lecture room fflustration of atomic models — 
Prof J C MsLaaaan The refractive indices of 
metallic vapours— W W Muver The absoration 
spectra of liquid and gaseous oaygen —Prof J C 
MsLeansa and P Le«e The structure of the Balmer 
series lines of hydrogen —Prof J C Mc L saa a a and 
P A Petris The spectra of hehum hydrogen and 
carbon in the extreme ultra v olct — Prof J C 
McLsaaaa The liquefaction of hydrogen — w A 
LawTooM Nitrophthalc anhydrides and acetylamino 
phthahc anhydndcs with toluen and alummlum 

cblondes — H N Stspheas Bromophthahc anhydrides 
with benzene and alum n um chloride — N A Clark 
The effect of certa n chemicals on the rate of repro- 
duction of yeast — Prof J B Fsrgasea and G A 
WSIaais The passage of hydrogen and of helium 
through silica tubes— W JB Leal The action of 
methyl green on vea t — K L Wlsawr Pressure 
volume relations of superbented 1 quids — Vf H 
Martia Scatterii^ of light by dust free liquids — Prof 
F B Kearick Note on Wolski s paper on optically 
empty liquids— Prof J B Fergasea Re-detentiuia 
tlon of the melting point of sodium chloride — Prof 
W L BfUUr Rea^ches n physical and organic 
chemistry carred out in the chemical laboratory of 
the University of Toronto— Dr J C Qlaskaa The 
reduction of the ctrculants to pcavnomial form with 
applications to the arculants of the 7 th and iith 
ikjp-aes — Prof A H S fUttsea The gravitation 
potential of an anchor ring Some tidal problems — 
Prof E F Partet and M ss E S BIriMf Law of 
distribut on of particles in colloidal solutions — S 
McLeaa Production of beat dunng charooal atOorp- 
tion— Prof E F Bartea and E D Mslnass The 
relation between uiagulative power of eleetrolytes and 
concentration of coUodal solutons — Dr J S PIss 
kett The radial veloc t es of syo stars The orbit 
and dimensions of TV Cassiopeise The tem^rature 
control of the stellar spectrograph — E narpar 
Ihe orbital elements of the brignter components of 
£oss 4«)7 Tl e orb ts of spcetroscop c components of 
Boss ^22 — H H Plaskstt The intensity ^tribution 
in typical stellar spectra— Dr S D glHam The 
solution of plane triangles bv nomogranhic diarts 
Dr C T SaBfaa Note on the geometrical equi 
valence of cert n invariants — Dr W B Dawsea 
The interpolation of breaks m tide curves for record 
ing ga^es -Dr F T Bksrit and Miss A H Bar ,, 
wash The vert cal movement of alkali under irriga 
t on in heavy day soils Notes on the nature of 
burnouts— Prof H F Dtwss Reversible pendulum 
— Prof \ L Hughes Characteristic X rays from 
boron — ^Prof J SaHeriy A new experiment in vibrn 
tlon —Prof J C McLsaaaa Note on the spectrum of 
potassium Note on Infra red specttoscopy — J C 
Iretsa Selected radiation emitted by specially excited 
mercury stoms 
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UnlTersIty Finance. 

T he problem of umverbity finance i>, not a 
simple one, and the solution is not )et. 
Apart from endowments, which in this country 
are relatively small, the three main sources of 
income are students’ fees, Parliamentary grants, 
and grants from local authorities, and these three 
bear no fixed relation to one another. Students’ 
fees vary according to time and place, the Par- 
liamentary grant, administered bj the University 
Grants Committee, seems to be allocated accord- 
ing to no definite principle ; and the local authori- 
ties may or may not contribute to the maintenance 
of the universities, and where thev do contribute 
their subventions from the rates are by no means 
uniform in amount, Ev'en in normal years the 
fluctuating character of the income makes the task 
of finandng a university not a light one, while in 
abnormal times the task becomes one of difliculty 
and embarrassment. Under such conditions the 
marvel is that so many able business men have 
been found ready and willing in an honorary 
to give their time and energy to help in 
■directing the financial affairs of our universities. 
That they do so speaks much for the hold which 
higher learning has upon a valued and important 
eection of the community, but such interest ought 
**ot to be looked upon as a justification of the 
•ystem, or mther lack of system, of finance which 
exists at present 
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One of the main principles which should govern 
university finance is that the income should be 
stable. There should be sufficient for necessary 
needs, and .something over for development and 
expansion. Now it is no exaggeration to say 
that in most, if not all, of the universities at 
present this fu idamcntal principle is more 
honoured in the breach than in the observance. 
Very few' can budget with reasonable certainty 
for several years ahead, yet they most certainly 
ought to be able to do so if they are to fulfil the 
function for which they were founded. For one 
thing there should be reasonable assurance of 
rcasunable salaries. Hut since in general the 
salary bill of the teachers is rather more than 
half the total expenditure, it is obvious that a 
fluctuating income makes it extremely difficult to 
give that assurance. The teachers may lament 
their hard lot, and it has been extremely hard 
with many, but if there is no eertamVy as to in- 
come from year to year there is little hope for a 
reasonable and proper amelioration.' In view of 
such facts, it was well that university finance 
should be discussed at the Congress of the Uni- 
versities of the Empire held recently at Oxford. 

The subject was opened by Sir J. A. Ewing 
and Dr. Adami in two interesting and able papers. 
The former gave a comparative statistical survey 
of the larger universities, arriving at the conclusion 
that the average lost “per head," in the fourteen 
univcisily institutions selected by him, amounted 
to approximately 65Z., and that of this sum 34!. 
was spent on salaries and superannuation, and 
.tbout Of. on administration. These figures, 
though they must be taken with some reserve, are 
interesting, but do not "cut much ice ’’ Perhaps 
I it is more helpful to learn that 25I. of tlie 65I is 
paid by the student, and zof. comes from Parlia- 
mentary gr.ints, for then we gather that the 
student pays rather more than one-third of the 
cost of his education, while the Government pays 
rather less than one-third. But what furriter .n- 
fercnccs we are to draw from these statements 
the learned principal of Edinburgh L^nlveisity 
omits to say. Incidentally, however, there emerge 
two facts which some of our more observing 
readers might have anticipated. The first is that 
among universities the economic advantage of 
large-scale working holds just as in ordinary busi- 
ness concerns ; and the second, that the group of 
three Scottish universities is run at a lower cost 
per head than any of the other groups. In view 
of this it would have been interesting, and no 
BB 
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doubt instructive, had the statistics contained a 
comparative table of salaries paid in the various 
universities or groups of universities quoted by 
Sir J A Euing 

1 uming to the paper read by the vice chancellor 
of Liverpool University, one is struck by the clear 
exposition of the subject the principles enunci 
nted and the policy suggested The aggregate 
income of twenty one institutions of university 
rank in Great Britain his been carefully analysed 
From the figures given we find that students fees 
amount to 39-7 per cent of the total income , Par 
liamentar> grants 36- s per cent and local 
authority grants plus iniome from endowments 
237 per cent As the aggregate income is more 
than 300 ooof short of the estimated expenditure 
Dr Adami suggests that the prospective deficit 
should be met by additional grants from local 
sources He thinks that the contribution from 
the city in which the university is situated should 
be at least one penny in the pound and that the 
other authorities town and county of the district 
served bj the unncrsil) should contribute at least 
one halfpenny in the pound The only criticism 
WL have to offer upon this is that Dr Adami is 
too modest in his dem inds 1 here seems to be 
no sound reason why the whole of the locil 
luthoritics in the Kingdom urbin and rural 
should not contribute a uniform r ite of one penny 
in the pound The universities are not local but 
nation^ L ndoubtedly a penn} rite for the whole 
countrj would ensure a greater measure of sta 
bility and would go far to solve the problem of 
university finance 

Regarding the question of silanes Dr Adami 
quotes extensively and effectively from the memo 
randum prepircd by the Interim Committee of 
the Conference of University Authorities and the 
Association of University Teachers The scale 
of salaries suggested by the committee, and after 
wards adopted by the conference, is given, as is 
also the estimated additional income required to 
put the scale into immediate operation in England 
and Wales A rough estimite places the sum at 
about 350,000! 

On the subject of the superannuation of uni 
versity teachers Dr Adami is on firm ground 
when he says that the matter cannot rest where 
It IS at present The recent grant of 500 oool 
from the Treasury (acceptable as it is) for the 
purpose of augmenting the superannuation allow 
ances of certain of the senior members of the 
staffs of the universities is not only totally m 
adequate for its ostensible purpose, but also sub 
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jects those university teachers who have seen teach* 
ing m schools or techmeal institutions outside die 
university to differential treatment of quite an 
unjustifiable character At present a schoolmaster 
of standing cannot accept a position m the uni 
versity without a loss of pension benefits This 
rift between the universities and the schools and 
technical and training colleges outside the uni 
versitics cannot be allowed to continue Anyone 
who has the best interests of the universities at 
heart will agree with Dr Adami that some 
method must be discovered whereby years spent 
in one service are duly recognised in the other 
for pension purposes We have on more than 
one occasion expressed the same opinion in these 
columns 

One other point No discussion of university 
finance where Parliamentary grants are involved 
would be complete without reference to the rcla 
tion of the Stite to the university There are 
some who see in the growing financial intimacy 
I between the State and the university a threat to 
the lutonomy of the latter Whether this opinion 
^ IS shared by our readers or not we believe that 
the freedom of the university is so vital for its 
efficiency and its highest development that it is 
the duty of every university teicher to guard 
jealously this most viluible possession ind we 
believe they will not fi 1 in this duty It was 
nitural ind fitting therefore that the subject 
sh luld come up tor discuss on at the Oxford con 
grtss ind considering the issues involved it is 
perhips not a mitter for surprise that it gave rise 
ti one of the outstinding incidents of the con 
gress — a brilliant speech by Sir Michael Sidler on 
the freedom of the university 

The Bible 

/ he Bible Its Nature and Inspiration By 
Edward Grubb (Published for the Woodbrooke 
Extension Committee) Pp 347 (London 
The Swarthmore Press Ltd 1920 ) 2# 6d 

net 

I N this handy little paper covered volume Mr 
Grubb gives us a most readable and interest 
mg historical account of the Bible and of our 
knowledge of its growth and development As 
the advertisement on the cover justly says — 

This book explains what the Bible reallv 
IS and why Christians value it above all other 
books Many suppose that if the Bible is not 
literally true, from beginning to end, it is of no 
use at all That is quite unreasonable The 
presence of human imperfection m the work of 
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the men who wrote the Bible is no proof what 
ever that they had not a real and hving message 
from God to the people for whom they wrote — 
and for us, if we will take the trouble to under 
stand It " 

Mr Grubb is a believing Christian, and 
writes for Christians with i breadth of \icw 
that IS a tribute to the writer s common 
sense and humanity (in the higher sense of the 
word) One wishes one could sav as much for 
man\ so-callcd “ Ration ilistic ’’ wnttrs, some of 
whom hi\e been more bigoted and more intoler 
ant, more narrow and uninformed, thin the worst 
Roman eagot ” or Calvinistic heresj hunter that 
eicr lived However these professional inti 
Christim fanatics arc nnwadiys almost a thing of 
tht past A lew who still survive here ind tin re 
are mere relics of the mid Victomn age who do 
not count We are talking of Rritun, of course 
m 1 rincc the spines still lives and flourishes 

Nothing has contributed more to the rout of the 
old fashioned 1 reethinkers thin the diseovtriis 
that have been mtde since the seventies in the 
realm of amiint Oriental historv and anthro 
pologv, which hive shown thst the Old lestiment 
was not as those of our giandfathers who con 
sidered themselves enlightened supposed, a col 
lection ol baseless fables, but real histon, some 
times in the guise of legend, but more often in 
that of genuine copies of ancient annals Ihe 
cuneiform discoveries of Kawlmson ind George 
Smith, the rceovery of the ancient history of Egypt 
to the confusion of the supposedly intelligent but 
really extremely credulous Sir fieorge Cornewall 
Lewis, the finding of the Moabite Stone and tl e 
critical study of the text of the historieal books 
of the Old Testament, have all shown that in the 
Bible we are dealing with real history and with 
tradition based upon facts They show also that, 
in the obvious myths, such is those of the Crea 
tion and the Deluge, wc have before us extra 
ordinarily interesting accounts akin to the cosmo 
gonical myths of the Babylonians, pointing to the 
origin of Hebrew civilisation But in the relief 
which these discoveries gave to those Christians 
who demanded ‘ belief in the Bible (a phrase that 
meant everything to them, though to the more in- 
fitructed it might mean anything or nothing) ps a 
condition of their faith in Christianity, and in the 
triumph which the godly felt had been vouch 
aafed to them over the vain imaginings of the un 
gtidly, the new discoveries were hailed as “prov 
ing the Bible ” — as showing irrefragably that the 
Biblical books were all “ inspired ” tmth, and that 
Moses wrote the Pentateuch after all One sees 
that this would be of great interest and import 
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ance to a professing Jew, but one is puzzled to 
know how, even if Moses did not write the 
Pentateuch,” the fact could affect the faith of a 
Christian A new law was given to the world 
by Our Lord, based, indeed, on the traditional 
beliefs and teachings of His people, the Jews, but 
owing nothing of its authority to them Some 
Christians, however, of the Reformed Churches 
have ilways been more Jew thin Christian I 
There is indeed, little fact behind the idea which 
one often meets that archaologieal discovery 
has proved the literal truth of the whole of the 
Old listiinent and incidentally shown that 
Darwin w is all wrong ’ (a very prevalent idea) 
Similiilj IS little f lit supports the idea of the old- 
fishioncd Rationalists that the Bible was from 
beginning to ind an invention of designing priests 
'Vrehaeologital discovery has cert only proved the 
truth * of the Old 1 cstament, but not in the literal 
sense whieh alone is lompn bended by the simple- 
minded Both the Tale of 1 roy and the Arthurian 
Li ^end ire doubtless true in that they are in- 
dubitably based on fact and that is what an ha-o 
logu il discovery shows us with regard, for cx 
ample, to the books of Joshua and Judges 
K-uigs and t hronieles in iiinals they are 
(is we cm see by comparison with contimporary 
historical documents, 1 gyptiin and \ssyrian, as 
well IS from internal cv deuce) more trustworthy 
than the others, as the Anglo S t\on ( hronielemay 
be more tiustvvorthv than (urildus Cimbrcnsis or 
Geoffrey of Monmouth, they arc on the same 
level IS sue h thronielers no less, but also no moie 
The Bible must be looked it as objectiveh as any 
other seripture and il we sludv it so and ilsowith 
rev e rente is the foundation of Christ s teaching, 
and as 1 Holy Book inspired by the Spirit of God 
beciuse it is the work of m in, we shall understand 
many things th it hitherto h ive been hid from us, 
and see oleailv where formerly we were blind 
This IS the position that Mr Grubb holds in 
common with ill enlightened Christians of to day, 
whether Lnglish Catholic, Presb> tenan, or tree 
Rome still seems tO affirm ‘verbal” inspiration 
officially The Lnglish reformed branch of the 
Western C alholie Church, with its freedom won 
by the Reformation from the dead hand of ancient 
official pronouncements made in the days of ignor- 
ance, has during the last fifty years obtained for 
itself a reputation for freedom of discussion and 
scientific criticism of Biblical matters on the part 
of its learned divines even more honourable than 
that of its fellow Protestant Churches Many of 
the greatest lights of the "Higher Criticism” 
have been Enghsh Churchmen, and obscurantist 
circles have often been scandalised bv the fact 
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Unhappily, on« 4 lr two of the " Higher Cntica ” 
have gone much too far with their textual cnti- 
Cism, and honestly, but mistakenly, have mveotcd 
a new Old Testament of their own imagining, and 
a very dull and uninspured thmg at that. The 
text of the real Book is often cdiscure, and not 
seldom corrupt, so that it must be emended, but 
not so much so as to be a sort of Bacon-Sbake- 
speare cryptogram which can be eluadated only 
by methods strongly reminiscent of Mrs Gallup I 
The ' Higher Cntiasm" does not connote this 
sort of fantasy , what it really is Mr Grubb shows 
with both knowledge and skill From his little 
book the interested reader can see just how far 
arohsBological discovery has confirmed the general 
historical character of the legendary and annalistic 
books of the Old Testament, and he will be able 
to realise what “textual criticism means in the 
case of Hebrew manuscripts , the distinctions be 
tween the different schools of early Jewish re 
ligious writers that * wrote the Bible ’ — the 
Jahvist ( ‘J ), the Elohist (‘ E ’), and the Priestly 
( P ' ) writers — ^will be made clear to him He 
will also be able to understand the fact of the 
various * strata ” of Isaiah, which can be printed, 
if necessary, in different colours to distinguish 
them 

The Bible, treated scientifically and subjected to 
the same criticism as any other collection of ancient 
legends and poems, b^mes extraordinarily in 
tercsting If the sacred books of a religion cannot 
stand criticism, they arc not worth much Ihe 
Book of Mormon cannot stand criticism, the 
Holy Bible can and does Literal truth at all 
times and in all places is not the question 
Christianity does not stand or fall by the verbal 
inspiration or literal truth ” of the Old Testa- 
ment, but rests foursquare and secure on the teach 
ing of Its Founder as given to us in the New 
He regarded the scriptures of His ancestors with 
the same reverence that we do, who seek out and 
study their origins and growth in order that we 
may the better understand the bases of our faith 
and so teach it ad maji>rem On gionam H K 


Zoology for Medical Students. 

An Introduction to Zoology By Prof C H 
O'Donoghue Pp x + soi (London G Bell 
and Sons, Ltd , 1920 ) i6r net 

T he object of this volume is to provide a 
text book for the zoological portion eff the 
svllabus in biok^y for the first examination for 
medical degrees of the University of London, and 
for the first examination of the Conjoint Ex- 
amining Board in England 
For an introduction to zook^ for medical 
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students, the subjects discussed, the degree of 
fullness of treatment, and the order of thw pre« 
sentatton are admiiiddy suited After a pror 
liminary chapter, the frog is first treated as a» 
introduction to anatomy, physiology, and histo- 
logy , then follow accounts of two free Uvmg and 
two parasitic Protozoa — Amoeba and Paramsecium, 
Monocystis and the malaria parasite A chapter 
IS given to Hydra and Obelia, and another to the 
earthworm and Taenia, while the dogfish is treated 
at length An account of the rabbit takes up 
nearly 100 pages, and this section includes— an 
excellent addition-descriptions of the skull of the 
d(^, and of the brain and heart of the sheep A 
chapter on histology and cytology follows, which 
deals mainly with cytology, including spermato- 
genesis and oogenesis , the section on embryology 
introduces the early development of Amphioxua 
and of the frog (which finds its place here instead 
of in the earher chapters), while the chick and 
rabbit are treated more completely A final chapter 
IS devoted to evolution, variation, and heredity 

The present writer is convinced that such a 
course, beginning with a fauly full account of an 
animal that goes on four legs, the internal 
arrangements of which correspond m some degree 
with what the beginner already knows of his own 
bodv, and then working upuards from the Pro 
tozoa, IS, as the author has found, the most satis- 
factory from the pomt of view of both teacher 
and student The number of forms to be studied 
roust be sufficiently large to serve as a basis for 
the wider appreciations and generahsations on the 
comprehension of which the value of the course 
to the medical student depends Medicine i» 
applied biology, and if the student does not grasp 
the fundamentals at this stage he will not do so 
from the speciahsed study of human anatomy and 
physiology at a later period At the same time, 
as the author implies, the multiplication of types 
, beyond what is strictly necessary to illustrate 
fundamental principles is to be deprecated as in- 
volving a study of unnecessary details In the 
present state of the medical curriculum there is no 
excuse for presenting the ordinary student witl» 
a survey of the whole anunal kingdom — a practice 
that perhaps still survives in places A complete 
study of a few well chosen forms, with similarly 
thorough laboratory work on those forms, is 
worth more for the purpose of giving an in8i|^ 
mto biological prinaples— and mfinitely more as » 
training in scientific method and thoroughness — 

: than skimmmg over all or most of the phyla of 
Invertebrates and the classes, or even orders, of 
the Vertebrates 

A few cntiasms of details are necessary The 
I account of the physudogy of digestion is, qulttr 
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•uiUtdy, an account of mammalian digestion, but 
this should be stated , instead, it is said to be an 
account of the physiology of digestion in general 
The respiratory movements in the frog are badly 
axplain^ , if they took place as described, no air 
would ever be expelled to the exterior, and the 
animal would ultimately burst Also the descrip* 
tion of the frog’s truncus arteriosus is not easy 
to follow, and there is no explanation of how its 
cnechamsm works, and no statement that the 
arterial arches contain blood of different d^rees 
of oxygenation The author appears to distin- 
guish ague from malaria ( three distinct diseases, 
malana and two kinds of ague ’ ) , while only the 
maximum recorded length (36 metres) is given for 
Taenia saginata, which is surely liable to mislead 
the student as to its usual dimensions 

The last chapter, which is so important, is too 
compressed , the subjects of the forty two pages 
include evolution, variation, heredity, and selec 
tion in connection with the Darwiruan theory, 
Mendehsm , and palaeontology as illustrated espe 
cially by the reptiles while the topics of the 
evolution of sex and its meaning do not ippear 
to find a place Some of the figures introduced 
from Bourne s Comparative Anatomy of 
Animals * have suffered considerably — e g those 
of the nephridium of the earthworm and of the 
skeleton of Scyllium, they are unworthy of a 
place in the book 

Errors which have been noted are as follows 
A trochanter is a prominence, not a depression 
(P 3°) > membrane bones are formed 

by bone tissue being Uid down in a membrane 
IS neither adequate nor correct Among mis 
prints one might note "Calkin, ’ Butchli, 
"Weissmann," "strobilla,” "alteration ’ {of 
generations), ' aborizations ’’ (p 95), "coecum’ 
and "stomodeeum ’’ for * cascum and ‘stomo 
dsBum," and " anistropic ’ (p 43) Pre-caval ’ 
contains an unnecessary hyphen, while in 
"subcutaneous ’ and “subclavian ’ it is more 
than unnecessary 

The author, in his preface, acknowledges his 
bdebtedness to Profs Dendy and Hill, especially 
to the latter, on whosd lecture-notes parts of the 
book are more or less directly based 

The Analysis of Steel. 

The Chemical Analysts of Steel-Works' 
Materials By P. Ibbotson. Pp vul+spb 
{London Loi^mans, Green, and Co , xgso ) 
21s net 

T he "Analysis of Steel-Worln’ Materials’' 
of Brearley and Ibbotson has long enjoyed 
a repntation as a sound and trustworthy mai^ 
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of the subject with which it ^l^s, and its con- 
tents are familiar to most steel analysts The 
revision of the work has been undertaken by one 
of the authors only, and advantage has been 
taken of the occasion to extend the treatment of 
steels alloys, slags, etc , on the analytical side, 
and to gain space for such extensions by omitting 
the sections of the earlier work dealing with 
pyrometry and the use of the microscope In 
the interval which has elapsed since the original 
publication many books on these two subjects 
have made their appearance, and their develop- 
ment has been so rapid that it has become un 
desirable to attempt their treatment in the course 
of a few short chapters in a work devoted mainly 
to a different branch of the subject Mr Ibbot 
son’s experience of the analvsts of steel works’ 
materials is exceptionally wide and the methods 
which he describes have been in all cases person 
ally tested and compared with alternative pro- 
cesses, so that the author may be accepted as a 
safe guide especially in the difficult region of 
the analysis of high speed tool steels and 
other complex illo^s containing the rarer 
metals 

The separation of the rarer elements has been 
worked out with great care for the purjxiscs of 
mineral analysis, and it is possible by following 
somewhat laborious methods, to effect a complete 
separation of the metals contained m a mineral 
with a high degree of accuracy, as has been shown 
more particularly by American work on the com 
position of rocks The analysis of complex steels, 
however, calls for processes which are rapid as 
well as accurate since the results are usuallj re 
quired for commercial purposes within the shortest 
possible time The high cost of the rarer alloy 
metals makes their exact estimation very im- 
portant, whilst certain alloy steels are remarkably 
sensitive to minute variations in the proportions 
of the added elements, so that to devise methods 
which will yield, in the hands of the works 
chemist, results of the required accuracy in a 
reasonably short time is a task of some diffi ulty 
The author lays great stress on accuracy , so that 
while his methods are not invariably the most 
rapid, they are such as can be trusted where a 
gam in speed might possibly be accompanied by 
a serious nsk of error 

The work differs a bttle m its arrangement from 
most text books on the subject ^e opening 
chapter &als with certain reactions of a more or 
less general character, including the separation 
of iron from other metals, the reduction of solu- 
uons by nascent hydfogen 1 ^ means of the Jones 
reifetctor, and the prac^Itatioa of chromium, 
mofybdenum, tungsten, and vanadmm by means 
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of mercurous nitrate The succeeding chapters 
describe the estunation in turn of the elements 
which usually occur The methods for the direct 
combustion of carbon arc comparatively slow, and 
It would have been advantageous to add a de 
scnption of the rapid methods, using small elec 
trically heated tubes, which were devised during 
the war for the enormous number of shell steel 
samples which had to be analysed in the Admir 
alty and other laboratories In such rapid 
methods soda lime is used with advantage in 
place of the more cumbrous potash bulbs In 
the Volhard estimation of manganese the simple 
method of precipitation with zinc oxide and titra 
tion without removal of the iron, which is very 
convenient in the analysis of ferro manganese is 
not mentioned The estimation of sulphur and 
phosphorus in steels about which disputes are 
most frequent, is treated \ery thoroughly 
Ihe analysis of ores, refractories, slags fuels 
and boiler waters is dealt with in later chapters 
The section on slags suffers somewhat from its 
brevity, and many chemists would welcome a 
fuller account of this important subject Thus in 
the analysis of basic slags no mention is made of 
the distinction between total and available phos 
phone acid, on which the value of the slag so 
largelv depends, and it would also have been well 
to include some account of the estimation of 
fluorine in such slags, the addition of fluorspar 
in the basic open-hearth process is frequently 
practised, and its efl'ect is to convert a part of 
the phosphoric acid into an inert form 
Mr Ibbotson s work may be confadently recom 
mended to the anal}st and student as a trust 
worthy guide to the subject by an author of ripe 
experience in the field in which he has worked so 
long 


Relatmty and Gravitation 

Relativity The hlectron Theory and Gravitation 
By E Cunningham Second edition (Mono 
graphs on Ph} SICS J Pp vii+148 (London 
Longmans, Green, and Co , iqai ) los 6 d 
net 

T he second edition of Mr Cunningham s 
book, like the hrst, aims at presenting the 
problems of relativity in a form suitable for the 
general physicist More than half the book deals 
with the special theory, giving the fullest account 
of the experimental side m any Enghsh book 
This part is practically unchanged from the first 
edition — too httle changed, for one would have 
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liked to see the author’s views on Majorana'a 
experiments, which are not mentioned 

In discussing the general theory, he follows the 
histoncal order of development, commencing 
with EOtvds’s experiment, which showed that the 
u eights of two bodies of different constitution in 
the same gravitational field are proportional to 
their inertias within 5 parts in 10* I rom this he 
advances by a series of generalisations First, 
light has inertia , if Ebtvfis’s result is true for it, 
It must also have weight Therefore it cannot 
travel in straight lines in a gravitational field 
Iherefore the differential ds which is intimately 
related to the behaviour of light in the special 
theory, must, if it is still to maintain this relation 
to light have a form in a gravitational field that 
takes the field into account It has also a rela 
tion to the motion of a particle in the special 
theory, we knew already that it would have to be 
modified in form to maintain this in a gravita- 
tional held 

It IS therefore assumed that the same form will 
still answer both purposes Previously, again, 
the law of gravitation satisfied 1 condition 
that was unaltered by any displacement of 
the origin or rotation of the axes Sup 
pose then, that the coefficients in the new ds 
satisfy a condition that is unaltered by any change 
in the CO ordinates used , the class of changes 
admitted is to be as wide as will permit some such 
condition to bt satisfied I his leads at once to 
the irrelevance of the mesh system, and appears 
to the reviewer to be the best reason yet ad 
vanced for attnbuting to this principle any 
appreciable prior probability 

The crucial tests of the theory are described, 
and a chapter is devoted to Weyl’s theory of elec- 
tric and magnetic forces The book is well 
arranged and written Enough does not seem to 
be made, however, of the crucial tests For any 
thing that any professed exponent of the theory 
has said, there might be a million other theories, 
all as probable as Einstein’s, which would give 
the same predictions It may be pointed out 
that on p 1 14 the assumptions given are 
not enough to ensure that the coefficient of drdt 
shall be zero, which is assumed a few lines later, 
that in the footnote on p xoy it is imphed that 
a purely unaginary quantity can have a true 
minimum, and on p 120 that the mere fact that 
the resultant velocity of an object is known is not 
enough to determine its path But m the mam 
the book is a careful a^ sound analysis, and 
can be recommended to all students of the theory 
H J. 
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Our Bookshelf 

Tht North Amencan Species of Drosophila By 
A H Sturtevant (Publication No 301 ) 
Pp IV + 150 + 3 plates (Washington The 
Carnegie Institution of Washington, igai ) 

A s^STSMATic account of the North Amencan 
species of Drosophila and related genera, which 
includes many new species from coUections made 
in various parts of the continent, will be found 
in this volume One of the chief features of 111 
terest in such a monograph lies in a comparison of 
the systematic differences distinguishing species 
with those distinguishing mutants In the latter 
part of the work this subject is discussed Ihe 
species of Drosophila, although often closely alike 
in appearance, so that only intensi\c study hns 
succeeded in separating them are extraordinar ly 
difficult to cross Ihis applies not only to those 
having different chromosome groups which no 
one has yet succeeded m crossing but also to 
those in which the chromosomes are alike 
Dr Sturtevant points out that both species and 
mutants may differ from each other in such 
features as eye colour wing shape abdominal 
pattern, and size and shape of eyes but in stud> 
ing specific differences it is eften necessary to 
examine minute characters such as wing \ein in 
dices or the relative sizes of certain br sties that 
are seldom exammed in material bred for genetic 
purposes Many of the mutant characters are 
however similar to those observed between 
species The general impression is received that 
specif c differences and mutations may both be 
found in practically any character studied The 
species usually differ si ghtly in innumerable char 
acters while mutants often differ strikingly in a 
few This does not indicate that specific and 
mutational characters are different in kind but 
that only the smaller mutations bv upsetting less 
the economy of the species usually survive is 
specific differences R R G 

Introduction to iieneral Chemistry By Prof H 
Copaux translated by Dr H Leffmatn 
Pp X+I9S (Philadelphia P Blakiston s Son 
md Co 1930 } 3 00 dollars net 
In Its translation into standard Lnglish (vide 
preface) Prof Copaux s excellent little book has 
suffered considerably It may be that chlorin, 
sulfur dioxid, and do not have are stand 
ard English, but in many cases the translator 
does not appear to have understood what he was 
doing, and the result (« g p 55) is quite unin 
telhgible There are numerous minor inaccuracies 
in translation, and others are added in the foot 
notes contributed by the translator Through 
someone s lack of care, several dropped letters 
have been passed unnoticed It is regrettable that 
before sending the book to the printers the trans 
lator did not submit his manuscript to someone 
with a knowledge of physical chemistry In this 
way some serious errors might hdve bem avoided 
Wolcott Gibbs ’* on p 139 should be Willard 
Gibbs ” 
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A Last Diary By W N P Barbellion With 
a preface by A J Cummings Pp xlviii + 148 
(London Chatto and Wmdus, 1930 ) 6s net 
To speak frankly, we prefer Bruce Cummings to 
Barbellion — that is to say the man as he appeared 
to others rather than as he chose to appear to 
himself Fhis diary, no less than the former, 
contains some brilliant bits of writing, but its 
mixture of sU g and literariness, of wit and self 
exposure grows wearisome In style and in sub 
stance Mr Arthur Cummings s account of his 
brother is more pleasing Barbellion s life was 
a tragedy but he succeeded apparently with in 
tention in depicting it so as to arouse irritation 
instead of sympathy One longs to pity him, but 
that IS the last thing he will permit As a psycho 
logical document however the book is profoundly 
interesting and for the humanist it is redeemed 
by the gr idually touched in portrait of simple, 
lovable old Nanny 

Impressions and Comments Second scries 
1914 30 By Havelock Ulis Pp 348 
(London Constable and Co Ltd 1931 ) lis 
Ir IS a pleasure and in these days 1 relief to 
turn to d in d niusings disti igu shed by sanity, 
simplic l> and sobriety of statement Mr Have 
lock Lllis may hold strong views he may deal 
boldiv with dangerous subjects but he expresses 
h mscll so calmly so frankly and with an under 
current >f such deliiatc humour that it were 
surely impossible to take offence Unkind fortune 
had not hitherto distributed the books of Mr 
Lllis to this reviewer who therefore was unpre 
pared tor the discovery that i ne of whose work 
in ither directions he knew w is also among the 
most del ghtful writers of our day 

Here is no room to quote though one can 
scarcely refrain in the face of that exquisite Christ 
mas Day 1919 Nor is this the pi ice to chal 
Icngc an occasional argument vet in suggestmg 
that f imiliarity made the ancient Greek insensi 
tve to the charm of the \thcnian atmosphere 
Mr Lllis has surely forgotten the famous phrase 
of r unpides ui Sia A i/iirporaT V fiaivovTfS afipm 
a fftpos 

That which gives a poignant and peculiar 
quality to the book is the clear eyed reahsation of 
approaching departure We seem to see an 
honoured worker resting from his labours on the 
deck of a vessel that bears him over calm waters 
to a serene sunset He looks forward and bark* 
ward with equal mind, and ever and anon pens 
some brief message of wisdom or good cheer for 
those whom he is leaving on the shore 
Diseases of the Ear By Dr Phihp D Kernson 
Second edition, revised and enlarged Pp xxi 
+ 596+ VI plates (Philadelphia and London 

J B Lippmeott Co , 1931 ) 3SZ net 
This is one of the best works on diseases of the 
ear that have been published for a long time It 
IS very full and comprehensive, and la written 
with lucidity and even hterary charm It cannot 
be too highly praised and recommended 
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N*v( StuduM. of a Groat InhontofKO Boutg Ltc 
Uirot on tM Modfim Worth of Somo Anoi*nt 
Wntors By Prof R S. Coaway Pp vm+ 
341 (London John Murray, 1931 ) 73 6d 
net 

Prof Conway a Great Inheritance is classi c a l 
—in this instance Latin — literature and the 
anthers with whom he u> ch^By concerned are 
Otcero Vergil^ Horace, a^d Livy It is not 
necessary to dwell iqion the numerous instances m 
which Prof Conway s origmahty and insight are 
brought to bear upon the interpretation of 
doubtful, or obscure passages It is enough to 
say that, even 10 dealing with comparauvely tech 
meal points such as the authenticity of the minor 
Vergihan poems, be sees and what is more can 
con\ey to his readers their broader significance 
as elements in the history of culture and m par 
ticular their bearing upon the problems of modern 
life Most readers we expect will turn again 
and aga n to the lecture on Man and Nature 
in the Augustan Poets which with its illuminat 
ing paralid between the circumstances which led 
Vergil and Wordsworth respectively to seek con 
solation and inspiration in Nature is in a brief 
compass one of the best studies extant of Vetgil s 
point of view 

In the final essay on freedom and Culture 
which in a sense sums up Prof Conway a whole 
position he indicates how the classical conception 
of freedom has moulded the social and political 
life of this country through our traditional system 
of education To point out that this system of 
education is edhfin^ to one class which is ceas 
ing if It has not already ceased to be predom 
inant raises the quest on of the comparative 
merits of pohtical ideals and tendencies which it 
would be out of place to discuss here 

Somo Investigations tn the Theory of Map Pro 
jectwns By A E Young (R G S Te^nical 
Series No 1 ) Pp v 11 + 76 (London Royal 
Geograph cal Soaety 1930 ) 6x net 
The hrst of the new senes of technical publics 
tions issued by the Royal Geographical Society 
IS an exhaustive investigation of map projections 
based upon Airy s idea of maki^ the mean 
square scale error a minimum Inis principle 
was applied by Airy to zenithal projections as 
affording a reasonable compromise between the 
stereographic projection and the projection of 
equil area Mr Young shows bow the arbitrary 
constants m Airy s solution should really be deter 
mmed and then proceeds to compare the mim 
mum error projection with otiiers belonging to the 
zfiutbal class The conclusion reached is incor 
Plated in a recommendation to cartt^raphers to 
us^ the equidistant projection with totm area true 
as being the best senithal projectioa for all qases, 
except edien some specially desired feature necea 
sitates a different projection 
Similar methods are awlied to conical ptojec 
tiona It IS atjowa that tor a aone the minimum 
error coniQ^^ piojeotioa u nearly identical with 
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Murdoch 8 third projection — a remarkabty accu 
rate and sunple process invented so far mmlt as 
1758, aad m the qpinion of the author the vesy 
best of all conical pcojectiona Later chapters deal 
with the iqiheroidal shape of the earth, polycomc 
projections, finite errors and the converge^ of 
meridiaos 

The psper » mathematical throughout The 
algebra is laborious, but the results are of great 
interest Mr Young s jpaper is a viJuable con 
tnhution to the subject he deals with and sets a 
high standard for senes it imtiates 
Elementary Vector Analysu With AppUcatton to 
Geomet^ and Physics By Dr C E Weather 
burn (Bell s Mathematical Series ) Pp xxvii+ 
184 (London G Bell and Sons Ltd 1931 ) 
13 S net 

\n excellent introduction to the subject of vector 
analysis iS provided by this book It is admir 
ably dear and a natural temptation to develop 
so fertile a theory in excessive detail and to 
mult ply Its apphcations has been successfully 
resisted It is a more elementary work than Dr 
Silberstein s Vectorial Mechanics and still 
more so than Joly s Manual of Quaternions 
All the ideas which are based on the differential 
operator of Hamilton are exduded and the 
apphcations are limited to geometry and to the 
dynamics and statics of rigid bodies Fnough 
remains to place in a clear 1 ght the general prin 
ciples of the subject and its value is less apt to 
be obscured by the complexity of the material 
It IS understoM however that the author con 
templates a second volume m which the higher 
devdopments will doubtless be treated Without 
such a sequel the reader will be left unprovided 
with some of the most characteristic and import 
ant notions of the calculus 
The diversity of notation has always been and 
IS likely to remain a hindrance to progress The 
existence of Hamilton s system seems to have had 
a centrifugal result and Tait s controversial 
methods probably had an effect precisely the 
opposite of thnt intended The present author 
adopts the notation of Gibbs At the moment 
the wider diffusion oi vectorial methods is verv 
desirable and though the absence of a uniform 
notation increases me d fficulty of pursuing the 
subject in different books it is an ohstacM on 
which too much stress can easily be laid 
The Formation of CoUotds By Prof The 
Svedberg (Monographs on the Physics and 
Chemistry of Colloids ) Pp 137 (London 
J and A Churchill, 1931 ) 73 6d net 
In this small mom^^r^h the author, whose bril 
liant investigations on colloids are familiar to all 
interested m that important brandi of science 
has given a very conqise account of mneh recent 
work on the formation of colloids References t» 
the literature are given, and tjie book it vahiaMe 
in hanging together much scattered information 
on the subjecte of which it treats The prtntiqg 
end illustrati^ are wdl done 
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Letten to the Editor. 
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The propoaition that ‘ the course of a nearly hori 
aontal nr of light in the lower part of the atmosphere 
hr a cirauar arc having a radius of 14 900 geogra^ical 
miles ' has been statra by Mr Mallow m a letter m 
Naiuu of June 9 p 456 Mr Mallock states later 
on in the same communication that rays that ve 
pomted a few degrees up or down will still be arcs of 
a circle of 14 900 miles radius 

It has been customary for many years m all survey 
departments to assume that the angle of refraction 
on a ray bears to the angle subtend at the centre 
of the earth a ratio denoted by k which is called the 

coefficient of refraction assumed to be constant at 
a given pomt for all rays It is easy to see from this 
that the ratio of the curvature of the ray — tacitly 
assumed to be circular— to the curvature of the earth 
IS 2h and that if alt — i a horuontal ray would circle 
the earth According to Mr Mallock a result afc 
3960/14 900 taking me earth s radius as 39^ miles 
which leads to fc>«o 133 Now this is not a value 
ordinarily met with in practice In Clarke s 

Geodesy values of k derived from observations 
of the Ofrdnance Survey aie given as ooSoq for rays 
over water and ootu for rays over land These 
values are not far diHerent from values obtained from 
other surveys 

Mr Mallock s reasoning is based on the equation 

When h~o this becomes vJi 000029) ^»ll‘ 

adiere n is the refractive index of au- at standard 
pressure and temperature While this is correct it 
appears to me to be quite erroneous to consider the 
equation as givmg the correct velocity nt heights of 
a few thousand feet It may not be incorrect to 
state for a limited range of height thit the velocity 
vanes as the height but surely it is incorrect to 
deduce the factor of this variation from an assumed 
law which gives the veloaty at height H fthe height 
of the homogeneous itmosidiere 8 3 km ) equil to 
the velocity m vacuo? 

If the refracted ray is circular and of the same 
radius of curvature for rays deviating several degrees 
from the horizontal it would follow that the value 
of k at two considerably different levels would be the 
same Now the refraction depends on /t-i which 
varies as the density of the air It is manifest that 
k IS smaller at a considerable height than at sea 
level m the (xaiportion of the densities at the two 
heists The value of k vanes not only with the 
height but also with the angle of elevation of the 
ray The most convenient plan so far evolved is to 
speak of the coefficient of honsontal refraction ” 
and to give values for this quantity at vanous 
heights. Under certam average conditions for a 
ray fnnn A to B points the heights of which are 
)L and hf the refraction may be computed by usmg 
die coeffident of horizontal refraction appropriate to 
he^t i/3(ali,+fc0 while for the reverse ray 
t/^,+3kt; should be used The values of fc, whidi 
fkAW from purely theoretical considerahons if a 
temperature gradient of 3® F per looo ft be assumed 
vary from 008 at seo-level to o-ot at i&ooo ft for 
tempehrnusee and pressures 82®, « ip and 35®, ui . 
reapecthwly These values are found to account very 
for refraction m numerous Indian observations 

Refraction is not. in general, constant throughout 
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the twenty-four hours It is usuaUp smallest m the 
afternoon at about 3 p m , and the minimum vohie 
then reached is approximately the same from day to 
dny On this account obsrivatiaas are often re^ 
stneted to the hours between a and 4pm It mmr 
easily happen that the refraction at 8 a m is doufate 
that at a p m The values of h given above refer to 
minimum refraction Recent research has shown that 
the diurnal change is due mimly to the changes of 
temperature m, the first 300 ft of the atmosphere, 
in that region (he form of the ray of hght is by no 
means mreuMr Beyond a height of 300 ft tempera- 
ture changes m the air due to conduction practkally 
disappear For rays of light which remain most or 
all of their length within a distirce of 300 ft from 
the ground highly anomnlbus values of k may and 
generally do exist In such cases afternoon refrac- 
tion IS smaller than is indicated by values of k already 
given md in some cases is rero or even negative 
Such rays require special consideration 
Results of a good many observations will be found 
in my rormulae for Atmospheric Refraction and 
their Application to Terrestri'il Refraction and Geo- 
desy ’ (^fessional Paper 14 Survey of India Ddira 
Dun 1913) and i more recent article in The 
Dictionary of Applied Physics (Macmillan and Co ) 
now under publication may also be consulted 

J DB Graaff IIUNrSB 

Dchri Dun United Provinces India July 13 

Tiif only points in Dr GraafT Hunter s letter to 
which I need refer are (li the objection raised against 
taking the refractive inoex gradient for the lower 
levels of the atmosphere as l»ing identical with that 
which would make i at the height of the homo- 
geneous atmosphere and (2) the statement that 
conduction of heat extends to a height of joo ft 
above the ground 

With regard to (i) the pressure gradient near the 
ground and the density and refractivelndex gradients 
ilso decrease linearly at such a rate that if the linear 

1 elation continues to hold the pressuri; and density 
would be / ro and the refractive index unity at the 
height H ind this is the gradient which should be 
used in correction for refraction to such heights as 
the linear relation is a sufficient representation of the 
facts How far dqiends on the order of curacy 
aimed at 

Temperature effects may make a diffcrcnie of 1 or 

2 per cent per 1000 ft but in such an uncertam cor 
rection as that foi terrestrial refraction this is scarcely 
worth notice 

The pres ce of watir vapour will have an effect as 
well as variation of temperature and it will generally 
bo impossible at any particular tim and place to 
know for certain what the refraction really amounts 
to especiallv if the course of the ray is long 
(a) It IS scarcely correct to speak of the irre^lar 
distribution of temperature near the ground is being 
due to conduction True conduction in the air » 
quite insensible compared with diffusion by eddies and 
the general instability of flow A Maliock 


The X-ray Stmetura af Potasshan Oyaaide 

Writing in the current number of the Proceedings 
of the Royal Society Prof A O Rankine concludes 
from determmations of the viscosity of cyanogen gas 
that the cyanogen molecule behaves in collision like 
a hard body fr^ed by two overlapping hard s|dieres 
each of whidi has the kinetic properties of a nitrogen 
mdecule ’* He ^ves os the distance between die 
centres of these overiappmg sfffieres 23x10-* cm 
Prof Rankute also remarks It la significant that 
the oystals of potasrium cyanide and those of the 
potasMum halides are usually stated to be Iso. 
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morphouf uid that in additwa, we find diet KBr 
and KCN have nearly identical molecular volumee— 
43 1 and 43 8 reepectfvely Thus if CN replaces Br 
there is no appreciable change in volume and we 
may conclude tentatively that the cyanogen radicle 
and die bromme atom have the same size 

Actmg on the suuestion of Prof W L Bragg 
die writer has made X ray examinations of smul 
single crystals of KCN by the ordinary spectrometer 
method and of powdered crystals by the modifica 
don of the method recently described by Sir W H 
Bragg before the Physical Society of london Thr 
results of this preliminary investigation indicate 
that the underlying structure of I^N is similar 
to that of KBr, the cyanogen radicle replacing 
the tH-omme atom For Instance the strongest 
reflecdon is that given by the [100] face at a 
glancmg angle of 6° 15 This corresponds to 
a distance of 3 37 A between the planes and 
the calculated mass associated with the unit cube 
the edge of sshich is of this length is one half of the 
mass of the KCN molecule this is a characteristic 
of the face^ntred lattice fhe first second and 
third order reflecdons from the [100] face have intensi 
ties which decrease in the normal way although at a 
greater rate than is usually the case the first-order 
reflection given by the [111] face at a glancing angle 
of 5^ 40 IS relatively small while the second-order 
reflection at 1 1" 30 is normal as is also the first order 
reflection from the fiio] face These spectra corre 
spond to those given by NaCI where the unit of the 
structure consists of a cube with atoms of one kmd 
arranged at the corners and fa e centres and atoms 

of the other kind at the mid points of the edges and 

at the cube centre 

The data obtain d hile be ng sufficient to fix the 
positi 1 of the C N rad cle is 1 whole with respect to 
the potassium aton afford practically no evidence as 
to tne disposition of the carbon and n tro(,en atoms 
towards each other So for as the lower orders of 
spectra ire concerned the CN radicle behaves as a 
sWle unit wh se pover of diffracti g \ rays 

dif^rs from that of tl e potassii n atom 1 he edge 

of the unit cube in the KCN iiystal is 634 A 
Taking 4 15 A as the dianeter of the potass un 
aton ^rof W L Bragg Phd Maf, August 1920) 
this leaves 3 39 A as the width of the space measured 
along the tube edge to be filled by the CN radicle 
The diameter of the bromine atom is 2 38 A 

The results of the investigation will be published 
in detail elsewhere P A Cfooera 

Manchester University July 38 

An OmHIwIogieai PreMeni 

Stavinc this last week end with a friend at Over 
strand I was much puzzled on the morning of 
August 6 by a strange t d which I first saw sitting 
on some low iron gates at the end of the lawn when I 
took It for Msme kind of hawk It then settled for a tune 
on a pro^liMioop and ultimately flew away when its 
long wings 4pd tail and smooth flight again suggested 
a hawk My host who had seen it before thought 
It might be a cuckoo and this when a little later we 
saw It again in flight seemed a probable solution 

We did not see the bird agam until the evenmg of 
August 7 when during a heavy shower it appeared on 
the lawn and peitdied on a croquet-hoop close to the 
house I then saw that its plumage was not grey 
blue^ like the adult euckoo but a nra mottled brown 
and I began to think that it might be a nightjar 
diough its beak seemed a little too long and its ap- 
pearance ui a beautifully trim garden on the edge of 
the sea in the daytime out of character Moreovw 
both on gate and croquet hoop it sat crosswise not 
lengthwise as the nightjar does on a branch It also 
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peeasion^y hopped, somewhat clumsUy aaoss the 
lawn and regaled itself with a worm like any thrush 
On my return to town It was suggested to me that 
the bird might be a young cuckoo It so happened 
that I had never seen one and so was not aware how 
^erent the plumage u from that of the adult bird 
After consulting the authonties however such as 
Dresser and Ldford I am satisfied that this is the 
right solution for the mottled brown plumage is quite 
in order and the beak and the length of wings and 
tail are clearly more those of a cuckoo than of a 
nightjar Moreover wc are expressly told that the 
rockoo when on the ground hops in on ungamly 
fashion whereas it u doubtful whe^er a nightjar 
\ith Its peculiarly constructed feet could hq> at ail 
Ihe cuckoo like the nightjar is normally msecti 
vorous but this bird might have been brou^t up 
1 thrush and imitated its foster parent s method of 
dealing with worms on a lawn Presumably the 
young cuckoo is not ready for its long flight across 
sea so soon as the adult bird of whom we read In 
August go he must Gborob A Macmillan 
August 9 


Uniform Motmi In tlia ARher 

It seems to be fairly generally conceded that uni 
form motion relative to the aether is m principle, un 
detectable by optical dev ces Po nrard for instance 
vho dd not enurely accept the positions of relativitv 
stated as his opmion that optical phenomena only 
depend on the relative motions of the bodies con 
cerned and this not to quantities of the order of the 
sq are or cube of the abeiTTtion but rigorously 
A very simple consideration however shows that 
b ich a V ew is i nten ible Thus if we have a vertical 
mirror with a honzontil motion m its own plane 
relative to the eirth and if a horizontal beam strikes 
It the ngics of incidence and reflection must as 
measured from the moving muror be equal for 
other vise the meisured discrepancy would determine 
the eirth s motion 

Oa 1 ig to the aberration however these apparently 
equal ingles ire not in general truly equal nor are 
they pqu-il as i easured from the earth It Is only 
vhen the direction of the earth s motion is m the 
direction of the horizontal axis of the mirror that they 
will be equal when so measured 
This determines the direction of the earth s motion 
and from the discrepancy in the other cases the 
magi itude of the velocity could be found 
An effect of the hit/Gerald I orentr contraction would 
be to distort ingles so that for example a measured 
right angle the bisector of which was in the direo- 
tion of the eirth s motion would be greater than a 
true nght angle but this would not be compensatory 
in the case of the mirrors and would itself in anothW- 
connection serve to determine the eirth s motion 
hi fact angular measurements of the stars would 
suffer discrepanues of a maximum of abMt 0001' 
in opposite directions at mtervals of three months 
o^g to the earths motion m its orbit and any 
added motion would probably be detected if an 
accuracy of oooi» in the measurement of large 
angular distances could be obtained 
As another example of a different kind the simple 
l^ersion in still or movmg water of the Micfaelson 
Morley apparatus ought theoretically to give a pori- 
tive result since the water moves relativ^ to the 
indicates that die velocity 
of light m moving water is not the same in all direc- 
tions while if die water moves rdadvtjy to the 
appvatus this velocity is inde^dent of the par. 
contractions of the latter E H SyNM 
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As Mr. Syngtf says, the angles of reflection and 
IncMence as measured by an observer moving with 
the mirror must be equal. When the motion of the 
mirror relative to the earth is in its own plane, the 
effect of the FitzGerald contraction is the same on 
each angle, since it affects all distances parallel to 
the motion in the same ratio, while leaving those per- 
pendicular to the motion unaltered. Thus the angles 
will appear e^al to an observer fixed with regard to 
the earth. They would also appear equal if the 
motion was normal to the plane of the mirror, but 
not If It were in any other direction than these two. 
Even in the last cise, however, the difference would 
depend, not on the motion of the earth, but on the 
motion of the mirror relative to the earth. 

Again, it is true that the apparent distance between 
two stars must vary during the year on account of the 
variations in the direction of the earth's motion rela- 
tive to the stars; if all larger disturbances were 
eliminated this could be delected, but observation of 
it could only determine the variations in the velocity 
of the earth relative to the stars, not its motion in 
aether or “space.” The same applies to the immer- 
sion In water of the Michelson and Morley apparatus ; 
none of these methods could fell us anything wc do 
not already know more accurately by other means. 

Harold Jfffrfys. 

Oonioal Rtfraotion in Biaxial Crystals. 

An arr.ingement for demonstrating conical refrac- 
tion usually found in laboratories is a piece of 
aragonite ciTstai mounted inside a little tube which 
has one end covered with a metal foil pierced bv a 
number of pin-holes, and an eye-lens in a focussing 
mount at the other end. When the tube is directed 
against a luminous object and the eve-lens focussed 
on the pin-ho'es through the crystal suitably oriented 
they are soon as luminous rings of light Writers on 
physical optics who describe this experiment refer to 
it as illustrating internal conical refraction- that Is, 
ns due to the f.act that the Fresnel wave.surface has 
a tangent-pbine which touches it along a circle. I 
wish to point out that this is really an error. A little 
consideration will show that as the eye-lens is 
focussed on the pin-holes, which may bo as 
small as we please, we are concerned here with the 
waves diverging from thorn in all directions within 
the crystal, and the observed effect is due to the fact 
that die two sheets of the wave-front intersect at a 
conical point. In other words, the experiment really 
illustrates external conical refraction. This is con- 
firmed by the fact that an extended source of light 
may be used without interfering with the success of 
the experiment. 

A remarkable effect is observed if, with the tube 
pointed towards an open window, the eye-piece is 
steadily drawn back from the crystal. Ii will be 
noticed that a well-defined image of each pin-hole 
may be traced behind the crystal for a distance of 
several centimetres. The formation of this continuous 
image by a crystalline plate with parallel faces can- 
not be explained on geometrical principles, and 
is of great interest. The effect appears to be due to 
the dimp’ed form of the wave-front within the crystal, 
and is bring further investigated by Mr. V. S. Tamma 
and myself, C. V. Raman. 

as Oxford Road, Putney, S.W.is, August 4. 

(Mtag af UMdwvrfMd MiNtt at OenvaN u Itts ■rvsMli. 

Tri dioots ascending from the rootstock of C<m- 
vohuUu wvetuU, before they rend) the surface of the 
ground, are frnqiiently found to be criled. The coils 
vary in fUameter from one to two indies or more, 
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and lie closely adpressed upon one another. A con- 
siderable length 01 shoot, in some cases three or four 
feet, is thus compressed into a small space. No object 
has been found enclosed by the coils which would serve 
as a stimulus; the soil contains very few stones to 
obstruct the straight upward growth of the shoots. In 
a few cases a similar coiling has been observed in the 
ascending shoots of Cardutit arvensis. One of the 
“popular” names of Convolvulus arvensis is “Devil’s 
Corkscrew.” These white corkscrew coils of the 
shoots underground seem more likelv to be the origin 
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of the name than the less noticeable abo\ e-ground 
coiling portion. 

In the accompanying illustration (Fig, i) A-B is 
the rootstock; the ascending shoot, origin.uing at B, 
IS coiled at C, and terminates in the leafy above- 
ground portion at D. (The coils were slightly pulled 
out before taking the photograph.) 

I E. H. Blake. 

Bess and Soariet-Ruimer Beans. 

I Mioin D like to add to the remarks on bee visitors 
to the flower of the scarlet-runner bean contained in 
my letter in Naturf of July 28, p. 684, the following 
further observations. Some ten days from the lime of 
making the 01 iginal notes a complete change was found 
in the insect visitors to the flowers and in thdr be- 
haviour towards them. Instead of the smaller blade 
and black with grev humble-bees busy over the blooms 
in what I termed the legitimate way, there were niim- 
bers of a larger, yellow-banded species of humble-bee 
that had bitten every newly developed bloom and 
were searching the nectaries through the perforations 
made in the base of the flower. They all unhesi- 
tatingly scrambled to the underneath part of the 
blooms, which in every instance had been bitten before 
the observation was made. Many honey-bees were* 
following in their wake, busily draining the exposed 
nectaries of every particle of tjie sweet liquid that had 
been left or had newly formed. 

The results of the two ways of visiting the flowers 
are very marked and distinguishable. The earlier 
flowers and lowest on the racemes that were first 
visited without injury are replaced with a good show 
of pods, while the later bitten blooms drop off very 
quimy, with only barren pedicels remaining. 

’The season being so unusually forward gave oppor- 
tunity to the earliw insect workers, which made some 
return to the plant for its sweet gifts, while the 
later humble-bem are mere depredators that only rob 
and injure the plant. Harford J. Lowe. 

The Museum, Torquay, August 3. 
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RMiurks oa Single Relatintf aad the Rtiative Velocitj of Light* 

By Sir Ouvsr Looor» F R S 


II 

1 ht Eilattve Vtloaiy of Light 
^ONSIDER once more the aasumption that is 
^ either uutly or confessedly introduced into 
the establishment of the Larmor Lorentz trans 
formation and the consequent composition of velo- 
cities 

It IS this that the veloaty of light outside and 
far away from matter is absolute , in the sense that 
it will be measured as the same velocity by every 
observer, no matter what his relation may be to 
space a^ time— i.t no matter where or when 
he exuts, or at what unknown speed he may be 
moving, not even if his speed were mfinite 
A very extraordinary idea that, and one difficult 
to beheve It is true that it follows from the 
equations previously written down by Larmor and 
Lorentc, but they were originally limited to the 
small range of «/c that covered all practicable 
observations, and so were not meant to be of 
universal application and pressed into infallible 
consequences Ihe merit, or dement of Finstem 
IS that he had no such compunction and was 
ready to follow the argument whithersoever it 
led , and the result — made possible by his wonder 
ful grasp of recondite machinery which he annexed 
from pure mathematicians, especially recondite 
when gravitation was included— was a far reiching 
effort towards a universal synthesis, in the course 
of which a few definite features amenable to 
observation emerged— with the known brilliant 
results 

Now that the velocity of light in free aether is 
constant is admitted by everybody, the only 
reasonable alternative would be some dependence 
on wave length, which would mean that the aether 
was coarsegrained, and that is experimentally 
negatived by several phenomena and ^ aU 
manner of determinations of what used to be called 
a ratio of units, v " but is more intelhgibly and 
satisfactorily called a measure of the product of 
the magnetic and electric setherial constants fiK 
But that the relative velocity of light, deter* 
mined by in obM.r\t.r traveling with speed u 
to meet it should still appear the same, and be 
independent of his motion is curious, not to say 
paradoxicg^ The relative veloaty of the observer 
and the bght must be c+u— -common sense forbids 
otherwuw — but if he seeks to measure it he will 
, we are told and mchned to believe, not c+«, 
(c-t-w)-(i -hcu/e*) and that is simply c 
So far as I know, no one has ever measured 
the ai^rent velocity of light from a star or from 
one of tibose spiral nebula from which the earth 
IS receding at hundreds, or even thousands, of 
miles per second It is not easy to see how it can 
bemdone, for the readily observed Doppler effect 
IS always attributed to relative motioo souroe 

1 CoMinMd frea p. rip. 
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and observer, and if those are relatively fixed* it 
has been defimtely showa that no steady motion 
of the medium has any observable influence on 
either direction or frequency (Phil Trans , 1893, 
vol clxxxiv , p 784) Gusts, however, cause 
wailing, and by utiliMtion of ffie variation of an 
already occurring Doppler effect something may be 
done (1 c , p 785) But, m view of the univer 
sahty of the above transformation equations, we 
may admit that it is unlikely that any result other 
than c will be obtained It is by assuming the 
velocity of light constant that the recessioa velo- 
aty IS measured, the whole observed retardation 
is naturally attributed to relative veloaty of source 
and observer, though if we could be sure that all 
the observed relative veloaty really belonged to 
the receiver, and none of it to the source, we 
should know that the reason we were able to 
observe an apparent change in frequency was 
because of the resultant speed at which we received 
the waves But that is just the diflSculty — ^we 
cannot tell how much of the recession belongs to 
the source and how much to the receiver If we 
could know the observer s speed through the 
ather we could clearly say that he met the waves 
more slowly or more quickly than he would other* 
wise get them and this reasonable statement has 
never been disproved by observation 

We ought not to claim therefore as some 
philosophers do, that the fundamental hypothesis 
of rinsteiii about observed veloaty of light has 
been directly verified and is a sound basis on 
which to found a theory The hypothesis does 
not justify any theory, though a successful theory 
may justify the hypothesis A mistaken claim for 
what has ^en done by expenment 1$ often made , 
and as clear statements are always valuable, 
whether right or wrong I select for quotation 
one from Lord Haldane s recent book, “The 
Reign of Relativity," on p 83 — 

Long before 1905 it had been found by experiment 
that me velocity of light ajmeared to be always 
186 330 miles per second whether the jiassage of its 
rays was towards us whde we were at rest with 
regard to its source or whether we were ourselves 
movuig towards that source 
Now whether what is here asserted to have 
been “found by expermient" about the velocity 
of light be a tact or not, no <^>servation of a 
discriminating kmd bad b^ made before 1905, 
and I would myself deny that any such observa* 
tion has been made smee Certamlv no expen* 
ment of the direct kind suggested m this quotatxm 
has ever been made— it is doubtful if it can be 
made Every purely terrestrial measurement 
of the velocity of light has been made, and must 
necessarily be made, on light whidi has travdled 
round a contour, or, what Is die same thin^, 
udilch has gone aiM) retumed over the same paOu 
Such an experiment prove s ooridag, dther tor 
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or against a discrcpanc> due tu the observer’s 
motion, ID the naeasured 186,330 miles a second 
In d to and fro journey there is complete com 
pensation for any possible discrepancy in speed 
so far as small quantities of the first order, in 
volving the ratio o/c, are tonterned The only 
outstanding discrepancy to be expected is of the 
second order of minutise and that, as many of us 
think, 13 systematically neutralised by the 
1 itzGerald Lorenta contraction, which, though it 
IS a consequence of the electric d theory of matter, 
18 stigmatised as an unreal contrivance, a mere 
invented refuge, by the philosophers above re- 
ferred to 

Relativity has only to do with second order 
effects. It essentially depends on dr*, the square 
of a small interval, but the statement above 
quoted is not entirely about second order effects , 
It relates to the first order to 1 journey in one 
direction - and would require for direct verihca 
tion an observation of the difference in the time 
ol a single journey when the observer is moving 
(o) with, (b) against, an aether stream 

The nearest approach to i measurement of this 
kind that might conceivably be made would be 
a vastlv improved determinat on of the velocity 
of light by a method based on the observation ol 
some periodic feature in Jupiter s satellites during 
the course of Jupiter s year To make a deter 
mination possible at all, the e irth must be moving 
either to or from Jupiter at the time — it does not 
matter which — and the chance of obtaining a posi 
tive result depends on the varying ingle which 
the line joining earth and Jupiter makes with 
the sun s way or rather with the direction of 
locomotion of the solar system through the »ther, 
whatever that direction may be 

But I think It IS generally agreed— subject, 
however, to the opinion of the chief authority on 
those motions. Prof R A Sampson that the 
gravitational ^eory of the sitellites, perturbed 
as they are by each other as well as by the 
oblateness of Jupiter, is not yet nearly perfect 
enough to enable us to decide the question 
whether the velocity of light deduced from their 
echpses is dependent on the season of Jupiter s 
year,' — in other words, whether light ippears to 
reach us with the same speed when we are looking 
at Jupiter down stream as it docs when we are 
looking at him up stream (see Phil 1 rans 1893, 
vol clxxxiv , pp 746, 779, and 785) For we 
have no means of determining the instant at 
which the light starts from Jupiter, all that we 
can really observe is the time that light takes 
to transit the distance travelled by the earth in 
the interval between two eclipses 

Apart from all astronomical observation, how- 
ever, It has been claimed that the rather recent 
pair of experiments of Prof Majorana, with 
movmg mirrors (PhU Mag, February, 1918, 
p 163, and January, 1919, p 145), do 
estaUish the thesis that the observed vdo 
aty of light IB independent *of the relative 
motion (rf observer, but they, too, are ob- 
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servations made on a to and fro journey, and, 
therefore, for the present purpose, are beside the 
mark If light were a projectile, it could be hit 
forward by a moving mirror, like a cricket ball, 
but no one can suppose that any kind of impact 
can alter the subsequent velocity of waves through 
a medium, nor is it to be supposed that motion 
of a source can affect the travelling rate of waves 
which It h-is emitted and abandoned 

More Careful Distusswn of Doppler Effect 
Motion ol the source does not affect velocity, 
but if a moving source emits waves at constant 
frequency «, the wave length ought to be different 
in different directions 0 and this modified wave 
length, 

cos t + u cos 6 

H 

can be observed by a hxed observer, and, when 
compared with the normal X.=(,/n is called the 
Doppler effect The smill ilierration angle s, 
between ray and normal to wave Iront is defined 
by I sins-usintf=o 

If, however, the source is fixed in the eethcr 
and only an observer is moving the velocity and 
the vv ive length are both quite normal , but the 
frequency with which the waves are encountered 
by the observer will depend on the speed and 
direction of his own motion Consequently there 
IS again an observable Doppler effect expressed 
as 

(o 3 <+acos 0 

X 

to be compared with n>=c/A 
Hence if an observer steadily chases a source, 
keeping a fixed distance between them, the two 
effects— the real wave elongation and the ap- 
parent frequency increase — neutralise each other 
exactly whatever the direction of joint motion, 
because n\' =in'\ So drift through a medium 
produces no trace of a Doppler effect 

Nevertheless, the two types of effect — one with 
source only moving, the other with receiver only 
moving — are not identical they are the same 
when both are moving in the same direction, so 
as to be relatively at rest, but not the same when 
they are moving relatively to each other For, 
writing u/c as a, and taking the case of 
relative recession between source and receiver, we 
get, for the observed frequency ratio,— 
if It be the source only which is moving, 

« _X_ I 

H X COSf + aCOS^ 

while if It be the receiver onlv which is moving, 

” >1 cos ( - a cos d 

» 

Hence 

H IS not equal to ;t, but 

” cos'* -a* cos* 0 

* 

« I - sin* ^ - o* cos* 

■«I — a*, 

which is the square of the usual FitzGerald con> 
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traction. The relativity doctrine, in order to 
avoid recognising any such difference, would pre* 
sumaUy distribute this factor between the two 
expressions, making them . 

X'^C08« + aC0$g 
X 

»" cos « - o cos . 
n ^/(l-a*) ’ 

!H> that there shall be equahty between n«\< and 
nx, and then it is impossible to tell to which body 
the motion belongs. 

Note that the introduced /9 factor cannot in 
this case be attributed to a FitzGerald contrac- 
tion of the grating — if a grating is used as the 
measuring instrument, — for the aspect of the 
grating to the incident light, and therefore to 
the motion under examination, is normal, not 
tangential. But the law of reflection is interfered 
with by the motion, in a way investigated in Phil. 
Trans, for 1893 (vol. clxxxiv.. A, pp. 793--800), and 
the result is to give a modified deviation which 
will be interpreted as part of the Doppler effect. 
The discrepancy is reckoned, on p. 798 loc, cit., 
for any incidence angle t and any drift angle as 
o*cos*isin2(t-^); so it is a maximum for 
normal incidence and for a drift direction making 
45® with the ray. 

This might readily have the average value ^a* 
needed to replace the ordinary fi factor, but in so 
far as it yields a factor depending on the angle ^ 
its changes seem amenable to observation. 

In the same Phil. Trans, paper I show (p. 787) 
that the Doppler effect observed by a moving 
grating is really an aberration effect, due to the 
motion being partly across the diffracted rays, 
although the incident ray may be along the drift. 
For a grating must deviate in accordance with 
wave-length, whether it be moving or stationary, 
so far as first order is concerned. 

But the question arises, What happens when the 
grating is drifting partly in its own plane 
(^saqo®) and thereby suffering a FitzGerald, 
contraction ? 

The answer seems to be that the extra aberra- 
tion due to this drift wil^ just compensate the 
second-order Doppler effect otherwise to be ex- 
pwted from the ostensibly narrower-ruled grating. 
There are certain possibilities here, however, 
which need looking into. 

Summary of this Portion. 

The Einstein formulation seems to justify itsell 
by results, and may be supposed to streo^en 
the claims of any philosophy suggested by it, as 
well as to establish the explicit assumptions on 
which the theory is based; but we should be 
careful to perceive that justification is of this sub- 
sequent imerential order, and that it is not pri- 
marily the outcome of experiment — certainly not 
otany old tmexpUdned measurements. The whole 
thing depends on the law that we postulate for the 
composiwn of velocities. When two velocities in 
the same direction are compounded, is the result- 
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ant velocity u + v, or is it really ~ ao ? Einstein’s 

assumption led to the latter as a physical truth, 
and if that is right it is algebraically undeniable 
that if one of the component velocities is c, the 
resultant will be c also; and any such criterion 
as my old experiment (1892-97) with rotating 
discs, whereby it was sou^t to observe a pos- 
sible difference between c+v and c~v, cannot 
give any positive result. Nor can it, by giving 
the result zero, prove that v is o, bemiuse, as a 
matter of simple algebra, if u=c, no sort of v 
can make any difference, not even if it be infinite. 

So also Michelson’s experiment can show 
nothing, nor can any velocity compounded with 
the velocity of light exhibit itself in any way, if 
that IS the true law of composition of velocities in 
general. 

But why into this composition formula should 
there enter the velocity of light? If, for instance, 
the composition is between a ship and a tide, or 
a satellite and a planet, or the usual railway train 
and embankment, one cannot avoid the question. 
What on earth has the speed of light to do 
with it? any more than the speed of sound or of 
a messenger boy, or whatever agent it is which 
brings information to an observer. It is true 
that the law of composition is essential to the 
principle of relativity, but when we are engaged 
in establishing that principle it is scarcely fair to 
assume it. 

The curious law of composition is deduced from 
the Lorentz transformation of space and time to 
other co-ordinates, 

and in the establishment of these equations it is 
assumed that all observers have the same i alue of 
c, or that a*— c*f* is invariant. 

1 apprehend that for this transformation, treated 
as formal correspondence, there is a good deal to 
be said, so that any law deduced from it may be 
true with all its consequences; but it is surely a 
mistake to say that the measured velocity of light 
has been experimentally proved constant. So far 
as the velocity of light is concerned, the reason- 
ing is circular. I suggest that it is also danger- 
ous to adopt a mode of exposition which denies 
reality to the FitzGerald contraction. Still more 
is it premature to assume, as more than a tem- 
porary conclusion, that no phenomenon demon- 
strating our motion through the aether of space 
can ever be discovered ; which carries with it the 
implied suggestion that the inability is because 
such a medium does not exist; so Aat not only 
can all motion be treated undynamically as a 
purely geometrical or kinematic relation, but so 
also that in absolute truth there is no difference 
discernible between a dog waning its tail and 
the tail wagging the dog. Kinematically, it is 
as easy to take uie apple as standard ot rMerence 
I as it is to take the earth, but physically and ener- 
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getically the treatment can only be satisfactory ' theory does not even seek to explain or account 
when their combined or reciprocal motion is for phenomena : they just are so. It is not a 

balanced about their common centre ot gravity. dynamical theory, it is a method of arriving at 
Centres of gravity, however, presumably dis- results, like the second law of thermodynamics 

appear from relativity; and, what is more seri* and the conservation of energy. The full dyna* 

ous, so does the conservation of energy. For if mical explanation remains to be worked out, and 

there is nothing absolute about speed there can | it may turn out to be on very much the old lines 
be nothing absolute about kinetic energy. The along which we had previously regarded physical 

relativity expression for kinetic energy contains phenomena. '1 he true relation between aither and 

an arbitrary constant ; and whether energy is con- matter, and how their interaction generates and 

served or not becomes a matter of convenience and affects light, is an immense subject, not in the 

definition. The claim that relativity pressed to least exhausted, and barely encroached upon, by 

extremes does aw’ay with all conservation, the perception that certain consequences inevi- 

as hitherto understoiMl in physics, has been tably follow from an admission that the velocity of 

seriously made by the eminent mathematician, light is a critical limiting velocity, which cannot 

Prof, flilbert, of Gottingen. On the other be exceeded, and which when compounded with 

hand, it might be rcpli^, according to Sir any other velocity retains its old value. 

Joseph Larmor, that kinetic energy has Whether the properties of the rcther can ever be 
always been treated as relative to some formulated m terms ot the s.mie sort of dynamics 

other body on which work might coneeivably be as vve have found so Iriiitful and effective in deal- 

done, and that the really invariant quantity is” not ing with m.itter is at present an open question, 

energy, but the integral of energy with time, Quite possibly a different dynamics may be 

called “action”; or as it may be regarded, per- needed, one perhaps of which we have as yet no 

haps preferably for some purposes, » timA angular conception , hut let us not shut the door on dis- 

momentum.* For this appi'.irs to be independent covery, assume that nothing of the sort can ever 

of frames of reference — which energy certainly be arrived at, and think that pure mathematical 

is not, abstractions, glorified and complicated sufficiently, 

Acceptance of the theory of rel.itivitv correlates can be an ultimate embodiment of phvsical laws 

results, but does not explain them The or can adequ.itcly express the facts of Nature 

■* ‘•""’"“'“■“"•I *>«««•«• (To ho continued.) 


The Conference of the International Union against Tuberculosis. 

'^HOSF who have lollowed the course ol tulier- were against this, and at present the (ierman, 
culusis in this (ountry have noted that physicians .ire divided into two camps. For’ 
during the years of the war there was a sudden the present the Inlernation.d Union is content 
interruption in the fall ol the curves illus- to in.ike good Us own footing, go its own 
trating case-rate and death-rate trom that way, and lay down its own lines of operations, at 
disea.se. Our work was then in holds abroad. the same time leaving the regulations so elastic 

Now, however, that vve arc getting back to that as asperities are smoothed down and diffi- 

pre-war conditions, peoples and nations are rultics removed German workers may come in 

again joining forces in a new campaign against and take their part in its great work; and it is 

tuberculosis in our civil populations, and at the ' hoped that steps towards this will have been taken 
recent conference in loindon of the Inter- when the meeting is held in Brussels next year, 
national Union against Tuberculosis delegates or, at any rate, in Washington two years Uter. 
from forty nations, including China, Japan, By that time the League of Nations may have 
Persia, and Czecho-Slovakia', met to discuss the got under way, and the international character of 
great question of the cure and prevention of < the union may have become complete, 
tuberculosis. Science knows no national borders, | ,\t the opening sitting of the London meeting 

and it is obvious that the union is anxious to i the Foreign Secretary, Lord Curzon, and the 
work with men froan all nations, and to this end Minister of Health, Sir Alfred Mond, blessed in 

has drawn up a series of tentative regula- I no uncertain terms the ideals and work of the 

tions in order that when German physicians I union, and their presence no less than their works 
have composed the differences amongst Aemselves ^ may be accepted as of good omen that the Govern- 
arrangements may be made for their reception ment authorities will, in their anti-waste difiicul- 
into the councils of the union. The secretary of i ties, remember that a penny wise Health Ministry 
the old International Association against Tuber- may be pound foolish where the public health is 
culosis appears to have assumed that every- ^ concerned, and that the same holds good as 
thing virould go on as before, and somewhat regards the Board of Education, 

injudiciously made an attempt to call the old Prof. Calmette, in a most interesting opening 

association together as a rival, to the conference address characterised by all the clearness of vision 

of the union of Allies and neutrals held in Paris and beauty of Expression for which this French 
last year. The wiser amongst his countrymen '* savant is noted, outlined a new hypothesis 
m 2702, VOL. 107] 
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as to tha imtwrunce of tuberculosis earners — 
I • centres of mfection, themselves healthy to all 
mtents and purposes He Uauns (though the 
claim It not umversally admitted) that von 
Pirquet s method of diagnosis ts sufficiently char 
acteristic to allow of a decision as to whether a 
patient is the subject of bacillary infection, or, in 
Other words, capable of reacting to tuterculin 
as a result of the presence in the patient of a 
sensitising substance derived from the tubercle 
bacillus Prof Calmette holds moreover that 
by means of this reaction it ts possible to work 
on a grand scale and to determine whether peoples 
and tribes infants and ndults are infected by 
or tree from, tuberculosis He quotes Col 
Cummins and others to the effect that among 
African tribes about the equator where civilisa 
tton has not yet penetrated and among the 
nomadic tribes of Arabs and Berbers tuberculous 
infection IS non existent or \cry rare whilst 
in Nata), among the Zulus in the Iransvaal and 
in Madagascar as also in the larger cities of 
North Africa it is very prevalent Those living 
in huts and native vill^ea>4ire however gradu 
ally becoming mfected by intact with men from 
without In the hinterland of the Camcroons 
from t to 6 per cent only of adults are yet 
affected, whilst many aboriginal tribes nre still 
quite free 

In civilised countries although the reported per 
centage of tuberculous infection is comparatively 
high a careful examination by the von Pirquet test 
and an examination of patients who die from other 
diseases would Prof Calmette claims indicate 
the infection bv the tubercle bicillus of many 
who as yet show no signs of tuberculous disease 
and he believes thit m the overcrowded 
cities of Europe and the Umted States few escape 
tuberculous infection although the chances of 
death from tuberculosis are little more than one 
m eight In the country districts the litres are 
not so high Amongst the Kalmucks even 
where the inhabitants have little intercourse 
with towns 694 per cent of the men and ‘jo6 
per cent of the women give a positive tuber 
culm reaction whilst on the outskirts of the same 
territory where commercial relations with the 
Russian population are very close 9s 7 per cent 
of male adults and 88 ^ per cent of women give 
a positive reaction Moreover where differences 
occur these are due very largely to the fact that 
tuberculous infection has been implanted in certain 
races over a longer or shorter period of time 
although infections are also variable being rare 
and slight or frequent and massive according to 
the particular mode of life of the people 
Those who have been longest protected bv 
virtue of their* isolation from contact with 
the tuberculous prove to be most susceptible 
abonginal tnbes and infants bqing the vdrgin 
soil on whldi the tubercle bacillus flounshes 
most luxuriantly tn the races that have 
been contaminate for centuries and exposed from 
infancy the disease assumes a chrome slowly 
progressing form, but almost all become in 
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fected He fands evuk»M In sujfpdrt hf bb cOA- 
tention in the susceptibility of tte bewine ^>ectea 
to tuberculosis in the domestKated conffittod, 
although the wild cattle of Madagascar and of the 
pampas of the Argentine are said to be free from 
this disease (It was found by the Royal Commis 
Sion on Tuberculosis that Jersey cattle, though free 
from tuberculosis in the island were rtmdily in 
feettd when brought over to this country ) 

Prof Calmette is of opinion tliat the spread of 
human tuberculous infecuon throughout the world 
IS due entirely to disseminators of virulent bacilli, 
most frequently through persons suffering from 
phthisis who scatter enormous numbers of bacilh 
in their sputum and intestinal excretions either 
directly or by means of objects soiled by them or 
again through the agency of living camera, such 
as flics 1 hese open tuberculous oases are not the 
only factors in the disstmination of the disease 
Many apparently health) individuals suffering 
from I Item or concealed tuberculous lesions which 
can be detected only by the tubercuhn reaction 
are a source of danger in that they eliminate 
bacilli intermittently in their glandular or intes 
tinal excretions thus spreading infection in their 
environment 

E C Schroeder and W t Cotton found that 
40 per cent of cows giving a positive tuberculin 
rcictii 1 and showing no ainically demonstrable 
lesion discharged bacilli intermittently in their 
excreta and that swine fed on these excreta easily 
iKcamc infected 

Similar observations were made by the Royal 
Commission on 1 uberculosis which injecting 
tubercle bacilli into the circulatmg blood of 
health) cattle demoistrated their early ^^ar 
incc in the milk whilst Calmette and Guerin 
showed that some of the bacilli injected into the 
blood stream are eliminated through the bile pas 
sages Lydia Rabinowitsch and Kempner Tirze 
with others in Germany and Shendan Delaine 
in Lngland have made similar observations with 
regird to the mammary glands of cattle More 
recently it has been claimed by several observers 
that bacilli may often be found in the milk of 
tuberculous human mothers even when the 
disease is in its early stages or where only 
lymphatic glandulir lesions arc present Prof 
Calmette suj,gests that in the children of these 
mothers serious forms of tuberculosis are set up 
b) slight but oft repeated infections through 
breast feeding or through prolonged or numerous 
accidental contacts with uitermittent disaenunators 
of bacilli He goes further and holds that when 
tuberculosis appears iir environments where it has 
hitherto been absent it may have been introdtmed 
by a bacillus carrier unrecognised because aj^r 
ently healthy which neverti^u has ^ireod vuoi 
lent germs either in excretions or thioi^ glAttd 
ular 8ecretiona--a g milk m the case otlactatuig 
women also that the disease in these more 
cently contaminated countries is more aerknis and 
more rapidly progressive tiian in the couttfr«^ 
longer infected, and that it then asaumea the form 
met with in young children rather than that met 
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with m a^t» H« argue* from all thii> that m 
chvuhtals with occult tuberculoiiia— the so called 
healthy camera of tubercle baciUt — are largely 
mponsible for the spread of tuberculosis, not only 
amoDffSt aboriginal and hitherto isolated peoples 
but also amongst infants He claims that this 
recently acquirra knowledge of an unexpected 
danger makes the organisation of social defence 
aniinst tuberculosis more difficult than when pro 
phylaxis had to be based only on the educaUon 
and isolation of phthisical patients though he 
concedes that these are the principal dis . 
seminitors of the disease New peopled and 
infants should, wherever possible be protected ' 
through a system of detection based both upon 
the judiaous use of tuberculin tests and upon 
chntcal examinations of the glandular system 
mainly by means of radioscopy 

It was interesting to hnd that Dr Lric 
Pritch-ird, working along these lines during a I 
period of ten years, had passed through his 
hands some thirty children who by a process of 
injection with Koch s original tuberculin extend 
mg o\er five months first m minute doses to 
which they reacted gradually increased up to 
I mg , to which the reaction was no more I 
marked could be immunised against an> ' 
infection they were likely to be exposed to m the | 
course of their lives No iccident such as might 
have been anticipated had occurred and he uis 
very hopeful that they had passed over that 
susceptible period of which Prof Calmette had 
spoken 

It was felt b> some who heard Prof Calmette 
that his hypothesis unless more fully explained, 
might lead to great misconception on the 
part of the public and be advanced as a 1 
reasonable excuse for inaction If any apparently I 
healthy person may be a carrier — and all may be 
infect^ in infancy — uhat good are eliborate pre 
cautions against tuberculous infection^ The van 
ous public authorities might feel justified (and 
some might wish this) to sit with folded arms and 
tightly buttoned pockets Later Prof Calmette 
made it clear that his reference was only to those 
who had not hitherto been brought into contact 
with tuberculous patients such as native races and 


infants, and that in civilised tuberculous cum 
munities other factors, surroundiogs, conditions 
of life, sources of infectioa, etc , must all receive 
due consideration It was insisted that much 
information on these points had already been 
accumulated, and that the time had undoubtedly 
arrived when the aid of legislation should be 
called in for the prevention of tuberculosis 
1 wo great sources of infection human and bovine 
- expectorations from the former and milk from 
the latter — containing massi\e doses of'tuberde 
bacilli must still be dealt ivith and dealt with 
cffectivelv \o measure conducing to the removal 
of mass infection should be neglected Panic or 
phthisiophobia may well be discouraged when we 
learn from Sir Oeorge Newman tint in seventy- 
three years since 1847 when the death rate from 
tuberculosis w is 3189 persons per million living, 
there has been a fall of 74 per cent , the standard 
death rate from phthisis in this country in 1920 
being 84^ per million living In other countries 
the decline though not so marked is still very 
substantial 

One feature w ts \ery primment throughout the 
whole of the discussions Although the search for 
prophylactic aids should nut be discontinued it 
must be recognised that the processes involved 
in tuberculosis ire of 1 type different from those 
involved in most of the acute infectise diseases, 
such as typhoid plague and the like and, accept 
ing this wc must follow Sir George Newman in 
his advice that there is no beaten track m the 
further conquest of tuberculosis the healthy 
child and the adult must be protected from 
massive frequent and prolonged infection , the 
powers of resistance of the patient must be forti 
bed 1 reedom of thought wide and deep re- 
search and mobilitv of action will be necessary 
Of much are wc still in doubt but of three things 
we may be certain Only by surveying the com 
plex problem as i whole in the spirit of pre 
ventive medicine and co ordinating the respective 
fictors concerned only bv thorough construe 
tive and intensive practice of our principles and 
bv searching and finding the hidden secrets of 
immunisation shall we at last conquer this 
dsease ’ 


The Progress of 

T HL hirst Annual Report of the I orcstry Com . 

missiooers (H M Stationery Office, 1921 
gd net) deals with the penod ended September 30, 
1920, since which date a whole planting season 1 
has intervened, but a preliminary note gives in 1 
formation of the progress made to date The 
Forertry Commissioners are now in actual pos 
session of 103 100 acres of land of which . 
^,100 acres are classed as plantable with timber I 
trees Ihe planting operations of the season 
1920-21 have been successful, and the total area , 
of new plantations is now about 8000 acres while 
the stock of young trees in the fturseries is suffi I 
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cient to plant next season a largelv increased 
area 

The Report opens with a sketch of the history 
of forestry in the Lnited Kingdom, showing the 
stages which led to the passing of the Forestry 
Act in 1919 State forestry is a new departure 
in this country and this part of the Report will 
instruct the public in the signihcance of a national 
forest policv In the first period — that of destnic 
tion of the original forests, which lasted in some 
districts up to 1750— great clearances were made 
for agriculture sheep pasture, and the smelting of 
iron ore In the next period — that of private 
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enteipriM x750-i$83~laadowners attemitted bv 
their own efforts to re establish the deplete wood 
lands, and they were aided only by voluntary 
associations like the Society of Arts and the 
Dublin Society which encouraged effectively the 
nting of trees by theur prises and premiums 
ring the war, when it was a choice between 
importing food or timber, it was the timber avail 
able m privately owned plantations that enabled 
the people to be fed 

In the third period — that of inquiry 1885-1915 
-- it was gradually borne in upon the pubhc mind 
that unaided private enterprise could no longer 
cope with the growing demand for timber by our 
ever increasing industries and that the primeval 
forests of the uorld were not inexhaustible Im 
ported timber increased continuously in plrice 
during these thirty years Select Committees 
Departmental Committees and Royal Commis 
sions on lorestry followed in quick succession 
and made recommendations which were mostly 
unheeded The Development Commissioners ap 
pointed in 1909 failed to purchase and plant 
land found after inquiry to be suitable — one of 
the duties imposed upon them — but it must be 
admitted that they did useful pioneer work in 
providing increased educational facilities in ap 
pointing advisory forest officers and in encourag 
mg with loans certain municipalities to afforest 
their water catchment areas The state of affairs 
practically much inquiry and no afforestation 
was unsatisfactory in time of peace One year 
of war showed how criticsl the position was in a 
time of national emergency 
The final stage in our forest history — that of 
State action which begin in 1915 with the setting 
up of Lord Selborne s Committee to expedite 
home fellings of timber — is characterised by the 
adoption of a definite national forest policy by 
the Government which was approved by Pirlia 
ment when the Forestry Act was passed in 1919 
This policy has two aims Its ultimate objective 
is the creation in the British Isles of reserves of 


standing timber sufficient to bda the nabob over 
three years in tune of war For this purpose the 
State must afforest 1,770,000 acres of new land — 
1,180,000 acres in forty years, and the whole m 
eighty years— and at the same tune secure the 
amtinuance under timber (with an increased pro 
duction) of the 3 000,000 acres of private forests 
which existed in 1914 The unmediate objective 
IS a ten year scheme based on a block grant of 
3 500 oool In this decade the Forestrv Com 
mission will afforest 150,000 acres of new land 
owned or leased by the State The Commission is 
also bound to aid private owners and local author* 
ities in planting 1 10 000 acres durmg the ten years 
The Report shows that there is no difficulty in 
the State acquiring and planting the acreage men 
tioned in the preceding pri^ramme It is another 
story with regard to private forestry, for aid to 
which the Commissioners set aside 327 oool of 
which 137 oool has been allotted to proceeds* 
sharing i^emes between private individuals or 
corporate bodies and the State, and igo oool to 
grants and loans However the proceeds shar 
ing schemes being hedged round with cumber 
some rules to safeguard the public purse for the 
period of a rotation (fifty to one hundred vears)^ 
are unpopular with landowners Sunilarl> the 
statutory regulations under which al grants per 
acre are made for planting prove to be so onerous 
as to offer no inducements to private indniduals 
The Commission must obtun powers to imend 
these regulations which defeat the object of 
assisting landowners to make plantations 
The Report gnes 1 detailed account of the 
operations earned out during the year illust tted 
with a map showing the land acquired and the 
present planting centres Education research 
and exjieriments 'tnd publications are dealt with 
briefly Tables of mports of timber statutory 
orders and rules and other official documents 
conclude a Rejiort which deserves to be studied 
by all intcrestei( in the progress of forestrv in this 
country 


Notes. 


Thb classical experi nent'il plots which 1 awes ind 
Gilbert started it Rothimsted have been of the 
greatest service to agncultural science and their im 
portance is constantly increasing Fundamental ques 
tions in the physics chemistry and biology of agrl 
culture can be attacked with more confidence in the 
light of results obtained from long-continued field 
experiments carried out on a systematic plan 
Further the results are capable of statistical examina 
*ion The importance of the Rothamsted experiments 
led to the mstitution of a parallel senes at Woburn m 
1876 by the Royal Agncultural Society The Woburn 
khI is light and sandy but that at Rothamsted is a 
.seavy loam The two series of experiments enable 1 
instructive comparisons to be made between these I 
two sod types All interested in agncultural science | 
received with concern the decision of the council of I 
NO 2702 VOL 107] 


the Royal Agricultural Society to relinquish — owing 
to economic conditions— the Woburn experiments 
Fortunately the danger has been averted Arrange 
ments have been made for the experiments to be 
continued under the auspices of but legally dutinct 
from the Rothamsted Fxperlmental Station The 
general portion of the Woburn farm will continue 
under the direct control of Dr A J Voeldfer who 
for many years has carried out the duties on behsdf 
of the Royal Agncultural Society The new arrange 
ment will not only ensure the continuance of the 
valuable work already done but will also lead to a 
closer contact with the work of Rothamsted 

At our request Prof C Runge of Gdttbgen has 
been good enough to send us the following Bat of 
leading men of science In Germany who have died 
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since the beginning of the late war. 'fhe list is not, 
however, complete, and may be supplemented iater. 
Short obituary notices of some of the men will be 
found in the Geteh&fiUcht MttUilungen der Gdt- 
Hnger Gttetttekaft dir Wi$sensehaften, igift-i^-ao 
(Weldmannsche Buchhandlung, Berlin S.W,68. 
Zlmmerstr. 94) :«-W. Lexis, mathematician and 
statistician, August, 1914; W. Hittorf, physicist, 
November, 1914 ; A. von Auwers, astronomer, 
January, 1915;' A. von Konen, geolc^isl, May, 1915; 
E. Riecke, physicist, June, 1915 : P. Ehrlich, 
physician, August, 1915: H. Solms-I.aubach, 
botanist, November, 1915; R. Dedekind, mathe- 
matician, February, J916; E. Mach, philosopher and 
physicist, February, 1916; K. Schwarzschild, astro- 
nomer, May, 1916; R. Helmert, mathematician and 
physicist, June, 1917 ; A. von Bacyer, chemist, August, 
1917; G. Frobenius, mathematician, August, 1917: 
A. von Froriep, anatomist^ October, 1917: H. 
Vdchting, botanist, November, 1917; C. Rabl, 
anatomist, December, 1917; G. Cantor, mathe- 
matician, January. 1918; L. Edinger, physician. 
January, 1918; E Hering, physiologist, January. 
1918: F. Merkel, anatomist. May, 1919; S Schwen- 
dener, botanist, June, 1919 ; E. Fischer, chemist, July, 
1919; H. Bruns, astronomer, 1919; Th. Reye, mathe- 
matician, July, 1919; W. Voigt, physicist, December, 
1919; P. Stackel, mathematician, December, 1919; 
W. Pfoffer, botanist, January, 19*0 ; O, Buts^li, 
zoologist, February, 1920 ; and W. Forster, astronomer, 
1920, J. Elster, physicist, and Joh. Thomae, mathe- 
matician, have died recently, in addition to the above, 
several other German men of science were referred to 
in the obituary notice of Prof, von Waldeyer in Naturf 
of May 19, and news has also reached us of the fol- 
lowing deaths not previously recorded in these 
columns Prof. G. A. Schwalbe, Strassburg, on 
April 23, 1916, age seventy-one years ; and Prof. Karl 
von Bardeieben, editor of the Anatomtscher Ansetger, 
on December 19, 1918, age sixty-nine \ears. 

The tendency towards a more popular form of 
official publications has been evident in recent annual 
reporte of H.M. Chief Inspector of Factories. The 
report for 1920 is divided into twelve chapters dealing 
svlth such matters as safety, dangerous trades, wel- 
fare, lighting, etc., prefaced by an introductory 
general section. The work of the Departmental Com- 
mittee on Lighting in Factories and Woikshops has 
now been resumed, and the Committee is assisting 
in the preparation of a pamphlet summarising the 
chief essentials of industrial illumination. We ob- 
serve that the acope of the Committee has been 
somewhat restricted by the prevalent demand for 
economy. We could wish that the demand was 
ap|died with less severity to research of this descrip- 
tion, in a field where much remains to be learned 
and results of experiment may have great economic 
value. It is, however, gratifying to observe that 
the recognition of the value of good lighting is 
Incrrating. One of the strangest facts mentioned in 
this report is the habitual disregard, ^by some firms, 
of natural ilhimination. Window.«pace is not in- 
frequently cramped; existing panes are found to be 
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broken and covered with sacking, or obscured by 
paint, oil, or dirt. Seeing that daylight costs nothing, 
and, according to recent experiments iiv silk factories, 
leads to 10 per cent, belter production than average 
artificial lighting, this is evidently a direction in 
which a demand for economy might be justly 
pressed and expenditure on publicity well repaid. 
Another point commented upon in the report is the 
need for protection of the eyes against the “ flash 
of arc-welding .\pparentlv exposure of a few seconds 
may have ill effects, though fortunately cases of per- 
manent injury seem to be rare. The cataract pre- 
\alent among glass workers is now believed to be due, 
not to ultra-violet rnvs, but to the continual exposure 
to intense heat. Suitable Crookes glasses wrould 
afford protection, but it is difficult to induce workers 
to make use of them. Here, as elsewhere, educa- 
tional work, such as that conducted by the British 
Industrial “Safety First” \ssodation, is clearly 
needed. 

Wk regret to sec the announcement of the death, at 
sevenU-nine years of age, of Prof. G. T. Ladd, Clark 
professor of metaphysics .and moral philosophy in 
Yale University, founder of tlic Amerk.in Psycho- 
logical Association, and author of many important 
works on philosophy and psychologj. 

Dr. Jsmfs Marchas't, diiector of the National 
Council for the Promotion of R.ire-Regeneration, has 
iicen appointed a Knight Comm.inder of the Order of 
the British Empire. 

Tiir council of the Six u tv of Chemical Industry 
has decided to institute n Messcl memoii.il lecture in 
memory of Dr. Rudolph Messcl. gold medal with 
an honorarium will be presented to the lecturer, and 
for the present the remainder of the income from the 
bequest to the society will be .illowed to accumulate. 

Wk leaiP from the Mcdtcal Journal of 

August <1 that the Kieneh \r.idpmy of Medicine haa 
elected the follow ing foreign cori expondant:, . — Sir 
Robert Philip (Edinliurgh), Sir Humphry Kolleston 
and Sir D’Arcy Power (I.otidon), Dr. Brachet 
(Brussels), Prof. Christiansen (Copenhagen), Prof. 
L. J. Henderson (Haryard I niversity). Dr. Lucatelio 
(Padua), Dr. Domingue/ do Oliveira (Oporto), Df, de 
Quervain (Berne), and Dr. Soubbotitch (Belgrade). 

Dr. J. Charcot, the French polar explorer, sailing 
in the North Atlantic in his exploring vessel, the 
Pourquot Pas, has succeeded in landing upon the 
islet of Rockall, which lies some 260 miles west of 
the Hel^rides and 185 miles from St. Kitda. Rockall 
is a pinnacle about 75 ft. high rising from a shallow 
bank which has more than once proved disastrous to 
shipping. It has seldom been visited, and the Times 
records only five authentic instances of landing 
previous to Dr. Charcot. The interest of Dr. 
Charcot’s feat lies in the geological specimens which 
he is reported to have obtained from the rock. 

It is announced by the Times that Mr. Edwin 
Naulty, an American ayriator, intends to attempt an 
aeroplane flight acrosa tite North Pole next montii. 
He proposes to start from Point Barrow, in Alaska, 
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atMl hope* to readi the north veetem comer of S^te- 
bergen The aeroplane will cany four men and fuel 
for a fifty hour* flight If conditions permit several 
landings will be made on the polar ice but if thu 
proves impossible the 1800 mile flight will be made 
without descent From Spitsbergen Mr Naulty pro- 
poses to continue hi* flight vut Norway to London 
Provided clear weather is experienced it will be pos 
sible to make valuable observations on the distnbu 
don of ice and air currents The flight may throw 
some light on the doubtful existence of land in the 
eastern part of the Beaufort Sea 

A TKADINO expedition to Siberia vm the Kara Sea 
IS on the point of leaving Europe Two cargo-boats 
from Livetpool two from Hamburg and one from 
Odteborg are to meet at the Russian port of Mur 
mansk where they will be joined by the ice breaker 
Altxandna from I eith The expedition is carrying 
about 1 1 000 tons of cargo most of which is destined 
to enter Siberia vta the \ enisei River This route to 
Siberia has been used fron t very early date but for 
a long tune fell mto dwrepute owing to the difticul 
ties presented by ce in the Kara Sea These difflcul 
ties however have been exaggerated and for some 
years past one or more vessels have made the passage 
even sunmer m August or September The expedi 
tion IS being organised by the All Russian jL^o-opera 
tive Socety Ltd London 

A PROORAHUB has been issued of the autumn meet 
ing of the Institute of Metals to be held at Birming 
hiun under the jx-esidency of Eng Vice Admiral Sir 
George Goodwin on September ai-S3 There will be 
a general meeting on the morning of September si 
in the hall of the Minicipal lechnical School at 
which the Lord Mayor of Birmingham will deliver 
an address of welcome The remainder of the mom 
ing and the whcde of the morning sessiOn of Sep 
tember as will be devoted to papers dealing with the 
constitution and properties of various metals and 
alloys and so far as time permits each paper will 
be followed by a brief discussion In addition to the 
formal meetings there will be excursions to vanous 
works in or near Birminghan and on the afternoon 
of Wednesday September ai a visit will be paid to 
the University of Birmmgham The guests will be 
received by the Vice Chancellor Sir Gilbert Barling 
Bart and an addreu dehvered by the Principal Mr 
C Grant Robertson Full details of hotel accom 
modation railway arrangements etc are given m 
the programme which can be obtained from the 
Secretary the Institute of Metals 36 Victoria Street 
SWi 

Aftbr seven years cessation (the result of the war) 
tiie excavations at the Meare Lake Village near 
Glastonbury (Shapwick and Meare are the nearest 
railway stations) will be resumed by the Somenet 
shire Archsmlogical and Natural Hlrtory Society on 
August 39 luid continued for three weeks (exclunve 
of the filling in) The work will be under the direc 
twn of Dr Ar^ur BuUdd and Mr H St Geoige 
Gray who have worked tn double harness at die lato 
villages for a number of years The antiquities dis- 
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covered m past years at Meare are exhibited in Ibe 
Somerset County Museum dt the sodetyk he^ 
quarters Taunton Castle while those from the 
Glastonbury Lake Village (described in two royal 
quarto volumes) are to be seen for the moot part 
in the museum at Glastonbury There is a good deal 
of expense attachmg to this work besides the labour 
of about eight men the money in hand is quite m 
sufficient for the work contemidated and donations 
will gladly be received by Mr St George Cray at the 
Somerset County Museum iaunton 
July was exceptionally warm and dry m many 
parts of England The Greenwich Observatory 
records using the dvil day values published ui the 
Registrar General s weekly returns give 68 5® F as 
the mean temperature for the month the mean maxi 
muTi was 815® and the mean minimum 555* *n 
the last eighty years since 1841 July has been warmer 
onl> in two years 1859 with the mean 695® and 
18^ with the mean 689° and in both 1833 and 1911 
the mean tenperature exceeded 68® In July this 
vcar there were four days w th the shade temperature 
90° or above the highest temperature was 94® on 
July II In 1868 there were six days m July with 
the shade temperature 90® or above and July 1881 
and 1900 each had four davs with 90® or above 
The highest temperature on record in July at Green 
wich IS 9*» I® in i88i There were four days in July 
this year with the temperature tn the sun s rays 150® 
or above The total ramtall at Greenwich for the 
nonth which has just closed was o 15 ui which is 
the smallest July measurement for nearly a hundred 
years the only July with a smaller total was in 1835 
when the amount was 0 10 in Ihe only other years 
with the July rainfall less than i in are 1835 1864 
1878 1906 and 1911 The rainfall has been less than 
the normal m each of the last twelve months from 
August 1930 to July 1931 with the exception of 
September 1930 In the twelve months the total 
ramfall at Greenwich is 1498 m which is 943 in 
less than the average for the last hundred years and 
only 61 per cent of the normal The Times for 
August 5 gives a communication from its weather 
correspondent Driest Twelve Months It mentions 
that in the east and south-east of England many 
places besides London had less than 035 in of rain 
m July whilst the measurements m some of the 
western districts were well above the normal The 
smallest ramfall for the twelve months is 11 in at 
Howden Yorkshire and this is stated as quite with 
out precedent in the United Kmgdom so far os can 
be seen at present At Yarmouth the ramfall for tfie 
twelve months was 138 m at Benson Oxon 
13 1 in Cranwell Luics 137 m Kew 150 m 
and Croydon 153 m The lowest previous Ml tor 
the corresponding period at Kew since 1866 is 1675 in 
m i8go-^i 

Im the August issue of Mom Major R Burnett 
describes a remarkable tribe in the neighbourhood of 
Mosul popularly known as Slaveys ' which poesiUy 
represents the Bedoum Solibala of whidi the Rusrion 
writer Ponafldma gives an account in his Uf^ ht the 
Moslem East * The Slaveys are a desert tribe 
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to be the direct deecendanti of the Crusaders 
Th^ dress consisu of guelle sldns and they have a 
croes marked on their backs They have no religion 
and no marriage laws very poor and peaceable It 
IS considered unlucky to kill one of them and they 
lldp the wounded '* The Mc^ammedan Arabs despise 
<thm and call them wild dogs They are known 
for the shortness of their stature and the great length 
of their spears They are the carpenters blacksmiths 
and doctors for man and beast among the Bedouui 
and live m tents made not of hair but of skins They 
may possibly be connected with the Negrito race whidi 
Sir Percy Sykes describes in the recently published 
second edition of his vnluable History of Persia 

In the Museum Journal for Mnrch last vie find an 
account of an interesting series of marble vases from 
Ulua Valley Honduras which are of such an unusual 
type that they have givtn rise to much specul'ition 
The Ulua culture like other ancient American cul 
tures IS without date but it was certainly contem 
porary with the ancient M lya Empire as well 
as with other cultured races that flourished in 
Mexico Panama and Costa Rica The tedi 
nique and ornamentation of these vases are ccr 
tainly remarkable \ttempts made by Mrs Zelia 
Nuttall to interpret the symbolism are sharply 
criticised by the wntir of this paper who re 
marks — It would be as useless to speculate con 
ceming the symbolism of all this ornament as it would 
be to guess at the service for which the vessel was 
designed We are at liberty to assume that so elaborate 
and refined an object had a ceremonial function and 
that its symbolism correspond', to ideas associated with 
Its use but Its interpretation is quite beyond our 
reach 

The issue of the Journal of the Royal Society of Arts 
for July IS 18 devoted to a lucid paper on the develop 
ment of Bombay by Sir G Curtis The position of 
the city including origmally seven islands had long 
exposed portions of the site to inundation and the 
enormous commercial development necessitated exten. 
Sion These difficulties are beuig met in various ways 
the pnnapal being the reclamation of the area known 
at Back l^y The diairman Su- W Sheppard com 
mented on the magnitude of the proposed senes of 
undertakingt — With regard to cost there were few 
works in India— uideed none of the precise kind 
deacnbed— which had cost or been expected to cost 
so Immense a sum as thuty millions Even in 
Europe ao large a scheme would be considered wonder- 
ful and he beheved the rwiovation of Pans coat only 
about half the propoaed expenditure on Bombay ’ 
But this has not deterred the Governor, Sir G Lloiyd 
from pressing on the work, and the people of Bombay 
evidently believe in the project as th^ showed by 
rakhtg a local loon of neiuly ten miUioat 

Da D F CtnijBL has obtained records of the 
weights at With of 1849 normal Indian infants, the 
average to 65 lb This oompaiee not unfavourably 
with dial; of European infants The condusun is that 
the lagb infantile mortahty which prevails among 
ladiaa chlkben u large^ due to unfavourable poet- 
flktld aontBtiana The aame author hat also inquired 
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into the duration of reproductive life of Indian women 
The average age of the onset of puberty was 1363 
years, and the average duration of reproducUve life 
32 14 years both of which do not differ materially 
from the limits for European races (Indian Joum of 
Med Research) vol viii No •» pp 361 and 366) 

ExpbrimbntIi have been conducted by Major J C G 
Kunhardt and A<^t Surg G D Chitre on the eradica 
tion of plague mtection by rat destruction 1 he ob- 
servation!. made stronglv support the view that the 
reduction in the rat population resulting from plague 
itself (which attacks rate) is the main factor m bring 
ing infection to a natural end and that it yet remalne 
to be seen if the destruction of rats hv any artificial 
means is capable of producing or accelerating the 
same result A nii nber of rat poisons vi as tested 
but none was found better than barium carbonate of 
which three grains is i fatal dose for the rat It is 
best made into a bait with dough of some gram 
flour (the best gram was found to be bajri Pennisetum 
typhotdeum) and without anv addition in the form 
of fat sugar condiments etc (Indian Jo trn Med 
Research vol viii No 3 loai pp 409 446) 

In the July issue of The Fight against Disease the 
organ of the Research Defence Society excerpts are 
given fro n on address bv b r John Rost Bradford at 
Oxford on I he Plate of Experiment in the Science 
and Art of Medicine Dr Di ury communicates notes 
on an ixpenmcnt made bv Nature heiself eighteen 
years ago on the prote tion agai 1st smallpox afforded 
by vaccination In a school at Ossett there were 
169 children of whom j w ere v it mated and 
77 unvaccinited Smalt] ox was int odi (d by a 
scholar ind no fewer th n 37 of the 77 unvaccinated 
lontracted the disease Onl , of the 93 vaccinated 
contracted it all of whom had been vaccinated ten or 
more years previously None of the 14 scholars who 
had been re vaccinated took the disease In the data 
into which the disease was first introduced (Standard 
IV ) all the vaccinated escaped and every one of the 
unvaccinated prwnptly took the lisease 

Dr Perkini, gives in the fournal of the Torquay 
Natural History Society (vol 111 No i) an account 
of hu mvestigations on the food of trout caught in 
the Torquay reservoirs m August and September He 
found that thd nature of the food in the reservoir 
fish was very different from that of river fish The 
latter appeared to be feeding on aquatic msects only, 
to contain much lus food and to be in an inferior 
condition generally In the reservoir fish the food 
seemed to be composed mainly of such land msects 
os happen to fall accidentaUy on to the surface of 
the water under the stress of weather conditions 
Dr Perkins is of the opinion that this difference m 
the nature of the food is due to the fact that in the 
reservoirs the aquatic msects are lunited in species 
and the ronty or absence of some forms specially 
favoured by trout is die reeult of the extermmation of 
t|ie msect by the fish The reservoir trout have thoe 
to foU back on a aource of food denied to the river 
fi^h In a smgle trout’s stomadi Dr Perkins found 
no fewer than fbrty-eix species of land msects, the 
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majority of whidi were beetles. No insect seems 
to come amiss to the trout as an article of food, 
and so Important la this source of food.«ui^ly that 
the active rising of the fish is dependent on the 
activities of the land bsects at the time. 

Im the Journal of the Torquay Natural History 
Society (vol. lil.. No. i) Mr. Harford J. Lowe gives 
an interesting account, compiled from original notes 
and manuscripts, of the excavation work accom* 
plished by the Rev. J. MacEnery at Kent's Cavern 
in Devonshire in the early years of last century. 
MacEncrv was the pioneer worker at this famous 
cave, and by his energies and enthusiasm dug up 
huge collections of the remains of extinct British 
mammals and of the work of early man in Britain. 
Unfofhinatelv, the results of his work seem to have 
been overshadowed by the publications of his more 
illustrious contemporary Buckland, with whom he 
was in constant communication, and, although pub- 
lished after his death by Vivian in 1859 and Pengelly 
in 1869, the work accomplished by MacEnery never 
seems to have received due recognition and reward. 
It is interesting to learn from Mr. Lowe's paper 
that, in spite of the prejudices and antagonistic 
opinions prevailing at the time, MacEnery had more 
than a suspicion of the important bearing of his work 
on the antiquity of man in Britain. MacEnery's col- 
lection was, unfortunately, dispersed by auction at his 
death, and students of this subject will be grateful 
to Mr. Lowe for the Information which he gives as 
to the ultimate destination of part of it at any rate. 
Some of it found its way to the Jardin des Plantes, 
Paris, the British Museum, the Athenseum Museum, 
Penzance, the Plymouth Institution, and possibly to 
Bristol, while some at least remained at Torquay. 

Wb have received the first number of a new serial 
publication, the Australian Museum Magazine, issued 
by the Australian Museum under the editorship of 
the director, Dr. C, Anderson. The object of the 
magazine is to put the museum into more intimate 
relationship with its owners, the public of Australia, 
by keeping them in touch with the work that U Is 
doing, by making its collections better known, by 
giving accurate and up-tooiate information in sim{^ 
language on the natural history and geology of the 
Commonwealth, and, in general, by showing how the 
museum can be of service to the nation and, con- 
versely, in what ways the public can help the museum. 
Thus in this first number are to be found articles on 
the scope, work, and management of the Australian 
Museum and on museum groups, in which some in- 
sight is given into the technical work that has to be 
done in the preparation and exhibition of specimens, 
in addition to interesting accounts of Blackfellows’ 
pictures, white ants and other Australian Insects, 
snakes, crawling jeily-firii, and the lure of the big 
nugget. This experiment of rendering an account of 
its stewardship by the Australian Museum b one that 
might well be trM by other national museums. The 
museum is making a praiseworthy effort to stimulate 
a healthy pride among the people ^ Australia in 
their national institution and to ascure riiat measure 
of ^interest and sympathy so essentiai if it is to 
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develop its activities to the fullesf extedt. We hope 
the pubUc will respond by ieavlng nothlog undone 
that will place the Australian Museum among the 
first of its kind. 

The publications of the NatuihistorisCher Verein 
der preussischen Rheinlande und Westfalens for the. 
years 1913-19 have now reoriied us, and show the 
remarkable activity of the sodely even during 
years of war. The volume of the Verhandlungen 
for 1916 was completed in 1918, and the paper u^ 
and the mode of illustration show little falling-away 
from the high standard of 1914. As has happened In 
so many countries, deterioration sets in under the 
conditions following the war; but even now the 
plates do not suffer. The work of the society is 
largely geological, but chemisU and biologists are 
concerned with August Thienemann's detailed 
“ Physikalischc und chemische Untersuchungen in 
den Maaren der Eifel ” (1913-14), The marked 
differences in the plankton of the various crater- 
lakes depend on the distribution of oxygen in the 
waters. The mineral springs entering from the vol- 
canic rocks show marked differences of composition 
in different lakes. The author of these researches 
adds in 1915 a study of the midge larvse inhabiting 
the Maare, and in 1917 he describes the vertical 
zoning of the plankton in the Ulmener Maar. In 
1916 F. Goebel gives a morphological description of 
the well-known district of the Ruhr, on the east bank 
of the Rhine. F. Winterfeld, of Cologne, publishes 
(1918) an illustrated paper on "Der aufrechte Gang 
des Menschen,” in which he finds no room for 
pessimism. He concludes that “der Mensch der 
Zukunft wird im geistigen Slnne des Wortes aufrecht 
gehen, sich aufrecht halten, gehoben durch seine 
Ideate. “ We cannot help remembering the melan- 
choly fact that hitherto physically upiight man has 
been preserved mainly by the compulsion of military 
service Enough has been said to show the range 
of research embodied in these undeterred publications 
of the war-time. 

Under the editorship of M. Maurice Solovine, 
Messrs. Gauthier-Villars et Cie are issuing a coHectko 
of “ Mattres de la Pensde sdentifique ” in order to keep 
alive the memory of the advances made in the past by 
the great masters in every Uanch of science, whette 
these masters are French or of other nationaUtiM 
The volumes are 6] by 4) in., contain about 100 
and are issued at about 3 francs eadi. Huygens^ 
"Lumibre," Clairaut's “G<om<trle,“ Carnot’s “R^ 
flexions,” and d’Alembert’s “Dynamique” are 
amongst the works issued, some of whlrii exMid over 
two ^umes of the aeries. D'Alembert’s fthk Is 
reproduced from the second oonsiderabfy eahrged 
edition which appeared in 1758, fifteen years after tbs 
first. It furnishes a good example of die dear and 
logical methods of development of a subject whkb 
were adopted by French sdentific writers of a centiny 
and a half ago. 

In the July issue of SdsNcs Progress Prof. W. L. 
Bragg gives a summary of our knowledge of the 
dimensims of atoms and moteeules. Re points out 
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that tht kinetic theory o^ gases allows us, from j carried by overhead power lines. The power station 
measuremepU of the viscosity or die heat conductivity | engineer wants the manufacturer to guarantee diat 
of a gas, to calculate the mean distance of the centres the electric generator he purchases from him shall 
of two molecules of the gas apart when the molecules give a pure sine-shaped wave of electromotive force, 

are in contact, that the constant b of Van der Waals As it is impossible to make the machine give an 

fumMies another estimate of the distance,, and that absolutely pure sine wave, limits have to be fixed on 
the two estimates agree in giving about a x io-‘ cm. I the magnitudes of the amplitudes of the harmonics in 
For die mean radius of hydrogen and helium molecules the wave. Hence harmonic analysis is a necessity, 

and about 3x10-* cm. for the mean radius of the 1 In the Journal of the Institution of Electrical En- 
molecules of argon, nitrogen, oxygen, carbon dioxide, gineers (vol. lix., p. 491) Mr. A. E. Clayton gives a 

and other gases. With these figures as a basis, X-ray I risumf of the ordinary methods and tvi o schedules for 
a^stal analysis then gives the relative positions of the I “harmonic analysis ” by means of selected ordinates, 
atoms in the molecule of the material analysed. So One goes to the asth harmonic and the other to the 
far the moat careful analysis of crystals of potassium 13th. In the one case the assumption is made that 
chloride has, however, failed to reveal any structure no harmonic higher than the asth is present, and in 
corresponding to the KCl molecule. Each K atom | the other that there is none higher than the 13th. 
is surrounded by six Cl atoms at equal distances from 1 Seeing that in actual eiectromotive-force waves there 
It For chlorides the distances vary with the metal in ' is an infinite number of hamtonics present, and as 
the molecule, are large, -3 to 5x10-* cm., for the | only a limited number of ordinates are drawn, we 
first elements of a “period,” and decrease to a limit should have little confidence in results obtained by a 
t'3 to 27X 10-* for the last elements. “schedule.” 

Many methods of harmonic analysis have been • Tub Cambridge University Press util publish 
given of recent years. We need mention only the shortly “The Calendar,” by A. Philip, the purpose 
methods of Perry, Silvanus Thompson, and Russell, of uhich is to provide a concise and popular summary 
The question has now come prominently forward in of the historv and construction of the Gregorian 
connectitm with the disturbances induced in telephone calend.ar, with special reference to the reform of the 
and radio stations by the harmonics in the currents calendar and the fixing of the Easter dale. 


Our Astronomical Column. 

Bright Objbct near thb Sun.— Piof. Campbell, e.\amine(! the original observations of the B D., and 

Director of the Lick Observatory, reports by telegraph finds that .a star of 0 sin. was observed in the place 

an object brighter than Venus that was seen on on February iq, 1858, but not seen again, so it is 

August 7 3^ east of the sun and 1° south. The mes- probablv sariable (Astr. Nadu, Circ 32). In the 
sage states that there is no doubt of the object being same circular IT. Fuss announces that B.D. I- 42 3151®, 

a celestial object. It is either a comet or a nova. 75>n., has the large proper motion of +0005$., 

The former appears more probable, owing to the dis- -i-o 16*. 

tance from the Galaxy, where most novas appear. ^r. Funt’s Parallax Observations.- Publications 

Variable Stars. — ^The Bruce a4-in. photographic . of Washburn Observatory, vol. xiii., part i, contains 
telescope at Arequipa has been used for taking the details of the series of meridian observations for 

spectrograms of the Large Magellanic Cloud, in stellar parallax made at Washburn between 1898 and 

which Miss Leavitt some years ago detected several 1905 with the Repsold meridian circle of 13 a cm. 

variable stars (Harv. Ann., vol. lx.. No. iv.). Miss aperture, fitted with a travelling-wii e micrometer. 

Cannon, in Harv. Bull. No. 754, gives the spectral The programme extended from declination 35** to 
type and magnitude range of eight of them as | 1-90*’, and embraced stars from magnitude i 5 to 3*5, 
kmIows ; — No. 8^, Me, ii'4m. to issm. ; No. 900, with some binaries and stars of sensible proper motion. 

M, 13 am. to i3fim. ; No. 3357, Kc, 134m. to 133m.; A screen with thin metal slats rotating about their 

No. 3435, Ke, io-8m. to ii'Tm. ; No. 3447, K5, 120m. axes like the laths of a Venetian blind was used to 

to i3-m. ; No. 2633, K5, 132m. to 140m.; No. 2832, equalise magnitudes, 70m. being made the standard. 

Me, 9-8m. to io6m. ; and' No. 3882, Mb, iiom. to Two companson stars, one preceding, the other fol- 

13‘fim. TTie numbers are from Harv. Ann., vol, lx. lowing, the parallax star, were used in each case. 

It is satisfactory to find that such faint stars are The mean probable errors of a single observation of 
within ^e reach of spectroscopic analysts. 1 unit-weight and of the final parallax of each star are 

Mr. Stanley Viliams contributed a paper to Monthly 0214' and 0^31* respectively. The last quantity is o( 

Notices, R.A.S., voL txxxi., p. 33a, on the star about three times the siae of the probable error in 

B.D.+44'994°, which he announced as a p^liar the best recent photographic determinations, showing 

variable, poesibly of the Cepheid type. Miss Cannon that the meridian method cannot compete seriously 

give* its sp^u type os Ma; ana Mist Leavitt has with the photographic. Still, the experiment was 

Mmtified 150 images of the star on plates taken well worth making, and the research win occupy a 

iliir in g ttie last twenty years. Its normal photo- place in the historv of the subject, so that It is weU 

graphic magnitude is lo-^., but on seven dates it to have the details published. The list of parallaxes 

was io*sm. ; it is very rea (Harv. Bull, Na 754). contains 124 stars, of whidi the deduced relative 
C. Hoffmd^, director of Sonneberg Observatory, paraUax is negative in thirty-five cases. The values 

n oM on May 30 last, while observing Reid’s comet, tor Algol and Castor, o-isa* and 0-167*, are about three 

an 8th m^ltude star that is not in the B.D. Its times the accepted values, while that of Altalr, 0-071', 

poeidon for 1855-0 b yh. 574m., N.*58^ la'i and it Is Is onfy about one-third of It; but in many cates there 

gbown on the Harvard plates. Prof. Kfistner has < is better agreement. 
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By Pmot J 

'T 41 £ «rguttt«at for w wMu x h m umvemtiM rest* 

'A 1900 tlia broad baaia of the value of the loteU 
lectual progrea* of mankind I think I am correct in 
•aying that moot men who have adopted a hfe of 
rcseandi or have made reiearch the oinect of their 
•pedal mtereit have acquired their rntdlrotual IdMla 
m the daya of their ooUq{e hfe It la throu^ the 
imivemty dwt the young man cornea mto contact 
with the mveati^tora of hia time and it la theu- 
ezamirfe and teaming which affect hia future life If 
hia teachers are without interest in research the 
student learns mdeed the text book but the en 
^usiasm to create new knowledge is not unwanted 
m him Whatever hu intellectual capacitiea may 
be he passes from his university but an ordmary 
member of the educated public What he might have 
accomplished and could have accomplished had he 
found himself m a creative atmosphere during his 
student diys remam entirely unknown 

I do not thmk that any other argument for the 
cultivation and promotion of research m universities 
need be stated If the investigation of Nature is good 
in Itself if Its effects are bmeficial to our race if 
It IS des rable that we should advance in knowledge 
from generation to generation then we should see to it 
that our brilliant young men get the chance of taking 
up this career in the service of mankind There is 
as I say no answer to this argument unless we assail 
its basis and determine that obscurantism is the better 
thing and enlightenment the worse 

Great universities have done great good They 
have also done great harm Tneir inertia their 
opposition to devdopment to followmg the evolu 
tionary changes of their times constitute their pnn 
apal offence Even to-day I hear m my own univer 
sity surviving voices expressive of distrust m science 
as an educational subject doubts as to the profMnetv 
of includuig science as a prmary subject in the uni 
verrty curnculum regrets that Uie so-called great 
or fundamental subjects of educat on — 1 e mssics 
and mathematics— should no longer form the only 
road to fellowship 

Such views on science are the natural outcome of 
an upfeinging m the traditions of the older educa 
tiooal methods To attain the forefront of classical 
criticism or of mathematical advance is a more difii 
cult task than to reach the exploratory front of a 
branch cf modern science And not only is it more 
difficult to arrive at the forefront it is also more 
difficult when the forefront is attained to find work 
of any probable benefit to mankind. Only the most 
brilliant scholars and the most origmal minds can pre 
vail Compare these conditions with those attenomg 
research in any of the newer domains of modern 
science No sooner has the student mastered the 
prinaries of his subject than he finds himself ap 
proachum an unknown territory Everywhere he sees 
the words Not known written up and any one of 
these mnumerable avenues to knowledge is for him 
to tread if he so plsases and^ ^ 

The contrast Is remarkable The older scholar 
who has spent bn days turning over the thoughts of 
others and the time-worn reirords of past efforts 
gradually arrives at the fatal conclusion reached by 
me wisest of men There is nodung new under the 
sun ’ He has pasted a lifetune of solid work and 
seen hut httle coma- of it Muat not dia younger 
workers be branded by auperfidality? 

Aa regard* the stilqect of eapeaeii* dtem ia no 
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douM that contrastwf with blacUKMMd and 
modern semitlfic appantus and acMsfedio labatatariaa 
are expenstve It Is dlscouragmg to compare Bndsh. 
outlay with Amencan outlay upon reseaireh m uno* 
wsi^ We are suppoeed to have learned a fesson 
by me war Let us hope it will bear fhut wflcw 
business revives in this country Meanwhila Aua 
lesson has placed a heavy demand upon die umversin 
ties For every branch of technolo^ u crying out 
for research workers and the universities cannot 
supply them The fact must be faced that the day 
of research has come in all the scientific professioas 
and m every domain where technology or buslnesa 
comes uito contact with the natural fews govenubg 
production and economy 

The reactionary sitting in senate counal or board 
who would does the university to these demands 
may indeed effect economies but hu economies are at 
the expense of the vitality of hu universife of its 
very existence as part of the hving breaming life 
around it It u a cheap road but it leads to stagna 
hon decay and death 

Perhaps the most striking feature of Amencan uni 
versities as viewed bv the British visitor u die pm 
valence of research and the lavish provisions made for 
Its prosecution It extendb mto every branch of um» 
versity work Special stress is however generallv 
laid upon certam subjects What these subjects are 
seems to depend upon the initiative and forcefulness 
of particular teachers of eninence either past or 
prosent who have been associated with the university 
great Research School of Education m Chicago 
of which Prof Dewey see ns to have been the chief 
origmator mav be citM Highly organised and care 
fuuv staffed elementarv and high schools are here 
attached to the university for research in pedagogy 
The Nt tntion I abwatorv of the University of HunoiB 
founded by Prof Gnndley u another instance The 
State universities are veiy often in close touch with 
agricultural research and not only benefit agriculture 
thereby but also extend the influence of the univer 
sity over the State by the valuable assistance given to 
the agnoultunst In our own country there is no 
class of the community more in need of such umver 
sity influence than the agricultural It is— ui Ireland 
— not only ^orant of Kience but also strongly and 
scientific This applies almost at mudi to me so- 
called educated classes as to the small farmer 

Tor research in experimental science and chemistry 
and natural science extensively equipped departments 
are provided in all the great American universities and 
technological mstitutes The equipment Is M«ihgi 
most lavish scale Everythmg possible seems 
done for the student 

There is one subject which I must refer to flw 
comjnilsory presentation of Latin or of Latm and 
Greek bv students enteruig the older universitiet I 
know we are a long way from reform m this matter, 
but its mfluence upon the present subject is sufficiently 
important to necessitate a reference to it 

As rqferds research in the physical and natwjd 
sciences there is no doubt that the compulsocy 
of deed languages It mjurioua— indeed tenmisly 
mjunous Tt^ is so for two reasons. It aervaa^ 
QuI many from the uniwrsitlet and it demdSitti 
of the eoence student houre-of tml wfakk emuld-be 
better spent on hving tongiies whtdl wmdd bdfiltm 
later on k> extend hfe actentific raadintf, I atn. fereA 
day in contact with brilliant young man wheat nm* 
are absorbed la ffia mtsntta of |lqrsioal on nfgtmii 
tcienee but who cannot read a Gdondn hdok, Md 
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a jrmon one onqr wioi oithculnr inese young 
QMii iwre epent many school years aunng which the 
■tmn of Latui and G«ek absorbed about one third or 
one4ourth their total availahle study hours What 
haw th^ got -for It? They rnnnot read a Latin 
autdior or a Greek author at sight It ts true that 
without their Latin they mould not have attauied the 
degree of the University of Dublin The pro-classic 

X thetr mmdi are the better for it Well I freeh 
t that much mental training mas involved but 1 
do not admit that a sound stu^v of French and German 
Would not have done for them just as much— naj 
more 

The reproaidi that many students fail is research 
workers while it has sime found ition in fnet is not 
a fidr one for it ignores the educational value of even 
elementary research I believe the outlook of n 
student who has carried out one single resc'irch of 
an elementary kind is different from that of one whose 
outlocdc IS derived solely fro n the text book and the 
examination He learns first hand the mental point 
of view of the investigator He gets ideas of scientific 
truth and of the le^on of errors which he in wait 
around It as may in no other may he acquired He 
sees the plausible ^nma fa te conclusion break down 
under the control expennient or in the light of the 
inexorable requirements of other participating laws 
of Nature \ new ccnception of the use of mathc 
maUcal analysis and of careful observation is created 
in his mind More generallv he I arns the necessity 
of thinking round his subject 
These thmgs he learns in sone degree even if he 
IS only of average c ipabilitie<. If he is one of the 
higher spuits the interest of the woik seu»s on him 
and calls out every pomer litent and developing 
wherewith he is endowed These higher spirits mork 
out their omn destiny 1 shall not dwell on the ways 
of genius but rather upon research as an instrument 
in the education of less gifted minds I turn there 
fore to the mteresting question Is it possible to 
teach research successfully? To teach its methods 
and Its spirit to the average student whether of 
sclenoe or of the “humanities ’ 

The answer I would give unhesitatingly is Yes 
I would be careful to define that this does not imply 
the genesis of an onginal thinker from ordinary 
matemi But it implies just as much as when we 
say we can teach students mathematics 
I plead therefore for lectures in our universities 
devoted exclusively to studies in research and I would 
admit to these lectures students of both junior and 
senior standing * s the beginners ui science as well 
as those working for the Ph D as now instituted in 
all ^tuh universities 

Of course 1 am not nom referring to tystematic 
lectures m this or that branch of science These are 
essential to die training of the average student I 


mean sometiung different I would define research 
lectures as mauily relatuig to the professor s own ex< 
perience and to that of his assistants and co-morkers, 
each workei: contnbutmg one or more lectures to the 
univeriiity course m research Their subject matter 
would relate to the objects auned at by the reseaieh 
the difficulties attending the work and how they overe 
surmounted Such discourses might be supplement^ 
^ mhers of an historical or retrospectiie character 
These might m some cases be delivered by honours 
students and woul I refer to clissic researches of the 
great masters For recounting these experimental 
illustr itions should be given The inspiration to be 
derived from such retrospective studies will be known 
to all who have read the orig nil memo rs of great 
investigators There need be no extra call upon the 
professor s time He would simply substitute these 
for part of his existing routine lecture work 
The professor is at prose it too much tied 
down by routine c urses There is a sort of idea 
prevalent that it is not fair to 1 is cl iss that he should 
tell them of his own work but that this should rather 
be kept f r the academy and for the outside world 
I Well I think it w fiir 1 id I belies e that with 
reisonable usage the best tli nt he can do fir his 
I class IS to tell then of his w 1 woik If this were 
ad Tinted in high quarters it would be moie often 
tamed out I cm imagine nothing more stimulating 
I than a few lectures each tern on the work progress 
mg m the laboratory of the professot and his co 
workers for not only is the student brought into 
touch with the niak ng of 1 nowledge he 1$ also sur 
to receive the storV in the language of fresh and 
' enthusiistic interest 

I am aware that occasionalh and at scientific asso- 
I ciations within the univcrsitv such dis urses are 
delivered I would make them a part of the sessional 
work of the university If not legalh obligitorv on 
I the professor it should be morally obligatory on him 
I to contribute a few such lectures eierv term or at 
I least every sessim 1 do not think it would impose 
additional labours on him Fresh from his work but 
little rearrangement would be required and his facts 
would be ready marshalled in his memory Nor would 
the telling of nis idi as fail to react upon th lecturer — 

I to his benefit and to the elucidation of his subject 
' The one centril r silt aimed at is the presental m 
of research as so nothing of pirai Mint importanie 
It should stand for the highest goal of university 
effort for in trith success in the making of know 
ledge IS the crown of all human endeavour and as 
such the student should be taught to regard it Teach 
I him this one greit ethcil truth and whatever else 
he may accomplish or fail to acconiplisli in his student 
I da\s he will enter on his life s work an enlightened 
and a valu ible iiti/en not only of his own countn 
but ilso of the world 


International Exploration of the Upper Air 
B\ C J P Cavf 


the Exploration of the Upper Air was held at 
Bergen on the inviution of Prof V Bjerknes presi 
dent of the commienon in the week ending July 30 
The eomnusnon wae appointed by the Meteorological 
Conference held at Pans in 1919 to continue the 
woric m connection with the Intemadonal Meteoro 
It^ca) Coaumttee whitdi wee earned on with marked 
success from 18^ until the beginning of the war 


Bpd xridi 


. Rotchi Imd Assmsnn 

„„ pTMldeney of Prof Hergeeeit 
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The following etuntnes were represcnied at Bergen 
Belgium Denmark I r<)nce Great Bntain Holland 
and the Dutch East Indies Italy Japan Norwa 
Spain, Sweden and Switzerland and the meetings 
were also attended by a number of prominent 
meteorologists from Norway and Sweden The pro 
ceedings opened with a reception by the president and 
Mrs Bjerknes at the Meteondoglcal Office of the Geo. 
physicfll Institute and with a lecture by J Bjerknes 
on recent advances in die study of die P( 4 ar front and 
Its relation to a supcefsion of cydones It was 
arranged that the morning sessions mould be devoted 
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to tdentlfic communications presenting new pdnts Tower and the discondnuitimi which dtey diseloae. 

of view, and the afternoons to administrative details. f. BJericnes directed attention to the unl^ aoeunHV* 

This arrangement was disturbed in the course of the latlon of observations of the upper air during the 

wedc in order to provide more time for administrative war which bad been communicated to the pre^dent 

questions. by the countries on both sides, and gave iliustrations 

The sessions for scientific discussions were opened of the observations on selected orcaMns in the study 

by a paper by Prof. V. Bjerknes giving theoretical of the method of the Polar front. P. Schereschewsky 

explanations, on the basis of wave motion at the gave an account of some new methods of forecasting, 

mutual boundary of two discontinuous media, of the and the proceedings of the meetings for sdendm 

series of phenomena which had been set out by his discussion were concluded srith a paper by L. P. 

son, representing the result of (d>servationa upon the Richardson on ideal arrangements of stations on the 

Polar front in cyclones. This was foUoarm by a map for the purpose of numerical computations for 
paper by Sir Napier Shaw on the structure of the forecasting. 

atmosphere and its thermodvnamics, to suggest a The business meetings were devoted largely to the 
thermodynamic basis for the study of conve^on in development of a scheme for the collection, comi^a- 

the atmospheie, and the transformations of energy tion, and publication of observations in the tmper air 

associated therewith. A paper by L F. Richardson on an international basis, in continuation, with such 

directed attention to the necessity for studying pilot- modifications as experience has suggested, of the In- 

balloon observations in relation to the continuity of temational scheme whidi was agreed upon at Petro- 

mass, a subject which in spite of its importance has grad in 1904 and supported by subventions from 

hitherto not reoeivwi adequate treatment Prof, van Government organisations of nineteen countries. The 

Everdlngen gave an account of a method of obtaining outline of a proposal was agreed upon, and the pre< 

regular observations of pressure, temperature, and sident was requested to report it to the meeting of 

humidity in the upper air bv means of aeroplanes, the International Meteorological Committee to be 

using a balloon meteorograph with the usual clock- held in Ixmdon in September. The commission 

work drum; such obsenations had been carried out adopted resolutions in favour of a geophysical ob- 

on upwards of ‘t4a occasions in the past year at >ervBtory on the Jungfrau, and also appointed a sub- 

Soesterberg and other stations in Holland S Fuji- committee to deal with the question of the anomalies 

whara, of Tokvo, discussed turbulent movements in the audibility of the sound of explosions, which was 

which are to be observed in Lloiids, and their relation also the subject of a communication by Dr. de Quervain. 

to eddies in water Dt \V van Bemmelen, of Java, It was noticeable that the commission devoted the 
gate an account of comprehensive results of great greater part of its attention to the mode of dealing 

importance of observations of wind in the upper with the observations of the upper air based upon 

atmosphere up to to kilometres, obtained at the the supposition that there should be twenty-four Myb 

oh<.er\.don at B-ihiiia H Kohler, of Holdda, dis- in the year on w huh balloons for sounding the highest 

cussed the studv of the londensatlon of water vapour laversof the meteorological atmosphere, including the 

in a cold atmosphere Into ice cnstals and super- stratosphere, should be sent up in a sufficient number 

cooled water drops, and the effects which may be of countries to secure a general representation of the 

attributed to serv small quantities of chlorides whole At present the number of observations is ex- 

L. F. Richardson discussed the application of the tremely limited, and the reorganisation of the ob- 

geostropic principle to winds in the stratosphere Dr servations would need the support of meteorological 

\ de Quervain, of Zurich, brought up proposals for institutes in many parts of the world. Bqyond pdnt- 

the establishment of a geophisical observatory at the mg out the urgent necessity for such c^servations 

terminus of the Jungfrau railway, at a height of 3600 over the sea, the technique of which had already been 

metres, which received the cordial commendation of worked out by Teisserenc de Bort and die German 

the meeting P Schereschewskv, of the Corps of meteorologists, but which had not become inter- 

Mincs, Pans, explained the method of determining national in any sense, the commission confined itself 

the winds in the upper air bv means of sound-ranging to a general invitation to the meteorological organi- 

applied to detonators carried by pilot balloons, a sations of the globe for co-operation on the inter- 
method which is applicable alike in clear and cloudy national days. 

weather R Sekiguti, of the Observatory of Kobe, An account of the proceedings of the meetings 
explained the application in forecasting of Isobaric would be incomplete without reference to the hos- 
charts for the le\el of three kilometres Col L pitalitv of the citirens of Bergen. It will be remem- 
Matteuzri, director of the Meteorological Service ot ocred that the greater part of the inner town wm 

Italy, presented an atlas of the principal cloud forms, destroyed bv a disastrous fire five years ago, 1^ If 

and explained a method of applying the periodldty of has not yet been rebuilt; all the hotel accommoMion 

barometric oscillations to the anticipation of bare- was required for tourists, and the delegi^ to the 

metric distribution in the future. O. Devik, of meeting were all entertained with cordii 3 >«ltPitaiitv 

Tromse, described a new method of observing balloons bv the foreign Consuls and the dtizens ciVergen, 

and its application In forecasting G I. Taylor gave and also honoured by an official dinner given by the 

an account of the result of his investigation of tur- municipality, at which the Chief Burgomaster pre> 

bulence in the atmosphere and its symmetric propaga- sided. The municipality also tdaced its ancient and 

tion in the three dimensions. M Dongier discussed picturesque Council House at the disposal of the com- 

the observations of temperature and wind at the Eiffel mission for the meetings. 

A Small Brlnell HardaeM Testing Machine. 

H ardness, as recent correspondence in Naturk. group of properties, are of increasing practkal fan- 
(vol. cvi., pp. 377. 140, 534, 599, 663, November, portanoe. In die Biineli method of measuring bard* 

1930-January, 1931) has snown, is a subject of interest ness, as commonly upUedt a steel ball of dumeter 

to both the en^eer and the physidst. whatever may about i cm. is applied to the surface of the test pleite 

be the exact pmrsical significance of the term, there can under a load of the order of 3000 kg., and die siae 

be no doubt that measurements of this propoty, or of the resulting impresrion is measured. In praedeb 

NO. 3702 . VOL. 1071 
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the UM of B ball of this ti/e is limited to specimens 
not mudi less than one-tenth of an inch in thickness 
and half an inch in width. In 1913 the necessity 
arose for the accurate determination of the hardness 
of die walls of smalUarm cartridge-cases at different 
posidons along the length. The thickness of wall, 
diminishing in some cases to about one-hundredth of 
an Inch near the shoulder, is quite insufficient for the 
apfdicadon of the usual Brinoll test Accordingly, ' 
a machine was designed and constructed by Messrs. 1 
H, Moore and R. Mathei for the Research Depart- 
ment, Woolwich, in which verv small balls with cor- 
respondingly small loads could be emp 1 o>ed A descrip- 
don of this machine has been gi\en b\ Mr Moore in 



Fig t —A xmall Brinsll hsrrtmM Ksling machine 


the Proceedings of the Institution of Mechanical 
Engineers of Januar>, 1921 It was designed to 
permit of great latitude in the dimensions of the test 
specimen, of the use of various sizes of ball from 
I mm. diameter upwards, and of loads from ^ to 
too kg. The first machine was m continuous use 
during the war, and was the subject of a secret patent 
(Craig, Moore, and Mather’s patent), which, how- 
ever, has now been published The illustration 
(Pig. i) shows a simplified form of the machine con- 
structed by Messrs Alfred Herbert, Ltd , of Coventrj 
The machine stands upon a base-plate furnished 
with levelling screws. Tnis plate supports two ver- 
dcal threaded columns which carry the table for the 


reception of the specimens to be tested. By turning 
the hand-wheel at the side of the machine the table 
mav be set at the required height. The load seen 
in the lower part of the photograph is composed of a 
set of giaduated cylindrical wei^ts totalling 50 kg. 
It is carried by the loadmg stirrup, to the upper por- 
tion of which IS attached the ball-holder, ^e hall 
18 fastened to the ball-holder by india-rubber solution 
»o as to render the changing of balls nn easv matter. 

1 he most impoi t mt point in the desijgn of the ap- 
paratus IS the method ny which the loaais transferred 
from the cross-head of the machine to the specimen 
under test By turning tlie hand-wheel at the top » 
non-rotating screw of fine pitch can be raised or 
lowered The lower end of the screw carries a sus- 
pension stirrup, which is prevented from rotating by 
arms binriiig .ig.iinst the columns, and from this sus- 
pension stirrup IS hung the loading stirrup by means 
of ,a ball-and-socket joint When the stirrup is 
lowered gintly, so that the ball rests upon the speci- 
men, the Iniding stiriup becomes free ,ind discon- 
nected from the suspension stump At this stage the 
whole of lh» weight is upon the specimen, there being 
no parts in friction or tubbing contact The upper 
hand-wheel is then turned back to t.ake the load off 
the speiiinen, which can now be removed for the 
purpose of measuring the diameter of the impression 
by means of a high-power inicioscope with gradua- 
tions of 1/200 mm on the giaticuie I he hardness 
numbers are calculated as in lh< ordinary Bnncll test, 
the load being divided bv the area of the impression, 
and arc directly comprable with the usual Brinelt 
numliers when n load proportional to the square of 
the ball diameter is employed 
The impressions arc so small as to be scarcely 
perceptible to the e\p and tests mav be made on 
jKirts of delicate mechanisms without injuiy to the 
part tested Ia>adcd small-arm cartridge-cases may 
be tested without removal of bullet or charge The 
hardness of wire at successive stages of drawing can 
be measured Cutlery blades, however thin, may 
be tested, and the hardness of a cutting tool mav 
be determined close to the cutting edge Interesting 
applications of this microscc^ic Brlneil test have been 
made in the exploration of strain-hardening, for when 
a metal object has been unequally strained the dis- 
tribution of strain will usually be indicated bv differ- 
ences in hardness from point to point 
Attention mav also be directed to the mlci o-Brinell 
apparatus developed by the Ordnance Department of 
the U.S Armv (Bureau of Standards, Bulletin 16, 
1920, p SS7) ’Ini'* h"' l^cen used with a load of 
IS kg. for 30 seconds upon a ball 1/16 in In dia- 
meter for measuring the hardness of Individual 
crystals 01 small aggregates In annealed carbon steels.. 

H. S. A. 


The Coal-miniag: Industry. 


By Prof. 

'T'HE July issue of the Quarterly Review contains 
an article upon the recent coal dispute by Dr. 
Arthur Shadwell, to which he has given the some- 
what unfortunate title “The War of the Mines.” Dr. 
Shadwell pi^ts out at the beginning that this dis- 
pute was really not a war, and that there was in 
retility no need at all for a difference, which might 
have been arranged by mutual concessions, to have 
(generated into mdustrial strife. He recognises that 
thu was not a case of the men striking against any 
BrUtrary actian of the employers, but was rather an 
azpressum of their irritation at die Inevitable develop- 
mant of the economic situation, and he states clears 
and deSnitely the only remedy : “There is only one 
NO. 2702, VOL. 107] 
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way out- -the way of work. Other nations in » 
similar position have taken it, they are at work, 
and worldng hard. Here less work is being doQp 
than ever before.” 

It is pointed out quite correctly that the mining 
industry is distinguishing itself above all others in> 
the readiness with which it resorts to industrial strife, 
and that the real cause of many of these difficult!^ 
and the basal reason for the present grave position 
of the coal industry, are to be sought in the Minimum 
Wage Act of 1911, whidi is accurately described as 
I “the first Instance of a minimum wage estabUshdd 
by Parliament in an Industry in whldi the workman 
are well organised and abla to protect themadeet."’ 
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Dr »UHlwdl u m 4 oiili«ea]r right m Myuig te* gmuttoo and compulMiT poaOng whkh latter WmM 
the demand for thie Act arose on account of the necestarUy bring in a large number of eeltierlCe ^ 

existence of abnormal places w coal nunes— that is arc no longer able to produce coal for less ttum Its 

to say places in which men cannot make normal nuuket pnoe He suipects indeed that the object 
wages even though they work up to the normal with wmdi the pool was put forward was poOmal 
standard and that these condittcns are due to natural but does not appear to see the real motive ondcru 

oauses vduch can be neither controlled nor foreseen lying the scheme As a matter of fact dU the pro. 

He appears to accept the Mmunura Wage Act as the posds put forward for a considenble time past by 

only means of meeting the difficulty but in tMs view the Miners Pederationi the Minimum Wage Act 

■experienced coal miners are not likely to concur It repeated shortening of the hours nationalisation (he 

should be perfectly possible to devise means other than piM as well as the leu openly avowed tendency to 

tbia Act whidi unfortunatehr encourages s ack work restrict production wherever possible— all these have 

■Without the grave drawbacks which the Act has brought one and the same underlying ob^^ namely to keep 

in Its train but such other methods must be founded the largest number of men Tn the industiy 
on mutual conhdence between masters and men This object has been only too succeufui die coal 

It must be admitted that this antecedent condition miner to.day produces only two-thirds of what he did 

does not exist masters have in the past been onW fifteen years ago so that for an eoual pro^ction the 

too ready to look upon hard work or succeufui work number of men enmloved in the industry » propor 

■on the of the men as a fau- pretext for cuttmg tionately greater Obviously the larger the number of 

puce rates and thu action has sown in the men s men employed in the industry the greater the pobtical 

minds the seeds of the suspicion that they cannot rely power m the Federation because it thus obtains con 

upon the mastors for fair treatment in the can of ab trol of a larger number of votes and of larger 

normal diffculties Colliery managers to-day are no monetary contributions This gam to the Federation 

•doubt wiser and have learnt to appreciate the fact u however dearly purchased by the decrease in the 

that It IS to their advantage no leu than to that of the efficiency and protpenty of the industry and (Piously 

men that the latter should be in a position to earn such a road can only lead to ultimate rum and destruc 
kigh wagn provided of course that they give a tion No industry can prosper if it has m its ranks 

■commensurate amount of work m return The old more men than it can legitimately maintam The 

suspicious feelmg however remains and it has been object of nationalisation was to support out of the 
res^tlble for the introduction of tegislstion whch pockets of the taxpayers the mines incapable of pro- 

hat probably done more harm to the coal mdustry ducing economicsUy the object of the pool was to sup 

than any other single step that can be named port them at the expense of the mmes that couW pay 

Dr Shadwelt devotes considerable attention to the their way Both soiemes sere political m the sense 

discussion of the proposal for a national pool but he that their object was to keep i number of men m 

evidently fails to see the real object undertymg Ae Ae mdustry who were working at a loss and to 

proposal He says that it is unpoas ble to main devise means by whKh that loss might be made good 

tarn that Aere fs anyAing impracticable or econo- by someone elw If Dr Shadwelt will consider the 

mically ruinous in pooling or amalgamation and effects of the proposed pool upon the mining industry 

cites Sir George Elliott s old proposal to amalgamate of the country as a whole m the above 1 ght he will 

all the collienes in the kingdom into one concern readily see why both mine owners and the Govern 

He fails to see the difference between voluntary amal ment have offered sich strenuous opposition to It 


Botanical Papera from Pennsylyanta 

T WO parts of Ae Journal of the Botanical Labora proteinaceous in nature and all contractile changes 

tory of the University of Pennsylvanut recently resulting from external stunnli seem fl|| Jbe due to 

received (vol iv No s and vol v No i) contain changes pnmarily in Ae protoplasmic sic by which 

a number of interesting pipers Dr D W Steck each Is surrounded secondly in the aggregation body 

beck has studied Ae omiparative histology and itself and finally in Ae amount of l^m these may 
irritability of sensibve plants The maionty of Ae absorb or give off 

h^jhly sensitive qiecws are natives of subtropical and Dr J S Hepburn and Dr E Q St John describe 
tropical Amenca and their most widespread tmuble Ae results of Aeir investigation of Ae active digestive 
response is the nvet tropic or sleep-movement The agent in the liquor secreted in Ae pitchers of Ae 
auAor suggests Aat the phenomenon of propagation pitcher tdant (Nepenthes) Does digestion result frqni 
of stimuli IS centred m Ae endodermis the cdls of > the action of a protease secneted by Ae pitclatts or 
which contain a greater <»■ less number of crystals of is it due to bacterial action? The auAori found Aat 
oxalate of lime Ae number regularity of shape and liquor taken aseptically from unopened pitchers was 
decree of restriction to the endodermis increasing sterile but liquor in partly opened pitdttH wAldi 
wlA the increase of sensitivity shown by Ae plant were free from bisects contained bacteria The slow. 
the dtimax is reached m the two highly sensitive plants ness with which bacWlal dtgesdon of the proMn 
Mimosa pu^ea and Bfopkytum smsttnum Each occurred shows that bacteria iday a secondary rdls In 
ciystal IS surrounded by a protoplasmic sac threads Ae digestion of insects tne leading fiSa Is un 
from which pass throu^ adjacent cell membranes so doubtedly played by the proteaee of the pltdwr llqdl|p 
as to form eontfaiiMus proto^smic connections The ensymes contained In Ae bodies, of the Ins^ 
throughout the endodermai tissue Ae crystals with may also assist In ffigsstion 
their protoplasmic connections are rMurded as the Miss Alice M Russell gives a comparative study 
spedei cooduetiito Ihies for stimuli 1110 cells of the of the macroscopic and mieroecofde structure of some 
pulvtmis of the Imnies are found to contain aggrega hybnd Sorracenias and their parent spedes Sorre- 
tion bodies resembUhg those described by Dannn and cenia is Ae genus of pitcher plants neoes to s w amp y 
others Increasing In amount and ccmplexlty wlA districts ui Alantic Noth America from Labrador to 
increasing sensitiveness ( these show cootrseffon and Florfdh, and several natural hjMtb hs«» hett 
aggregstton changes under etlmulatlon They are ported The hybrid forms are found to be inter. 
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awdUte, lo companion wtdi the parents, in almost 
aU dUtatii, namely, shape of leaf^Mtdm: and lid 
coloarlng, sue and dtape of flower (though the flower 
•f die Iqrbnd u inclined to be larger and more showy 
ttiaa the parent), and sue and shape of the petals 
The intermediate rdation also extends to microscopic 
details, such as character of cells of the epidermis 
aumber of stomata, and characters of the internal 
tissues 

Dr H W Youngken has studied the comparative 
morphology, taxonomy end distribution of the 
Mmcacea (bog myrtles) of the eastern United States 
The author finds that the infesting organism in the 
eharacteristic root tubercles is an Acbnomyces, and 
he has also observed it in the cells of the fruit wall 
after the fall and deca} of the fruit it will again make 
its way Into the soil and infect roots of other Myncas 
Coccus like forms, believed to be involution forms of 
the infesting Actinomyces were found m the pitted 


y<>5 


wood'Vessels and apparently mdicate the pathway 
taken by the parasite ui order to reach the fruit- 
wall 

Miss Margaret Henderson describes the results of 
a comparative study of the structure and sapro- 
phytism of the Pyrolaceie and Monotropacese m rela 
tion to the Ericaceai (heaths) The author suggests 
that the two former families differ from the Encaceae 
only in their gradually increasing saprophytism and 
in those characters which go hind in hand with this, 
namely loss of green colounng matter reduction 
from shrubs lo Herbs reduction of leives to scales, 
incrcjsi m the number of seeds and the reduction in 
their size and in tise number of cells of the endosperm 
and embryo Similar degradation changes occur in 
the orchid and gentian families and the luthor there 
fore supports the view which would regard the Pvro- 
lacese and Monotropacese not as distinct families, 
but IS representing subfamilies of the Fricaces 


The Claude Process fo 

I N the issue of the Reiue fcienhfique for Ma> 28 
M Georges Claude gives an interesting account 
of his process for the synthesis of ammonia depending 
on the use of pressures approaching 1000 atmospheres 
The work of compression of a gas at constant tern 
perature vanes as the logarithm of the pressure so 
that if the work of com^ession from 1 to aoo atm 
IS 2 3 that from i to 1000 atm w ill be only 3 or at 
most 35 if the diminution of compressibilitv at high 
pressures is taken into account At high pressures 
however the percentage of immonn in equilibrium . 
with hydrogen md nitrogen will be greitlv increised I 
Claude announced in 191“ that his experiments indi 
cated that the yiell lould be increased fiom about 
13 per cent it aoo atm to more thin 40 per tent 
at 1000 atm the temperiture being the sime in both . 
cases A production of 6 grams of ammonia per I 
gram of catalyst an hour as compared with 05 
grams in the Badischo process is attained Whereis 
It IS necessai7 at aoo atm emplned bv the Badische 
Co to arculate the gis seieril times over the 
catalvst md to scpintt the immonn after eich 
circulation it is sufficient to cumulate only three or 
four times at tooo atm The \olume of the apparatus 
required for the same production is only ibout one 
tenth that required at soo atm pressure The main 
source of difncultv in working at high pressures is 
the evolution of heat which is 24 to 40 times greater 
than in working at 200 atm The difficulty is then 
not to conserve the heat of reiction to make the pro 
CCM autothermic as is the case in the Bidische 
method but to eliminate this heat The Claude 
tmparatus has been operated with success at La 
Grrande Parotsse with a unit produemg 125 metric 
tons of ammonia per da\ and a larger unit for 


r Ammonia Synthesis 

S tons per day with a compressor dealing with 
700 cu m of gas per day has recently been put into 
operation with success 

The percentage of ammonii ifter passing the 
catalyst is about 25 at lono itm is co npired with 
about 6 at aoo itm The partnl pressure is there 
fore 240 atm as compared with abcut 12 atm at 
200 atm total pressure The vapour tens on of liquid 
ammonia at atmospheric tempnature being from ” 
to 8 atm It will be seen th t this is nei,l gible in 
the gas obti ned by ih ( laude process but most 
apprcc ibl with the gas obta md b\ ll e Badi^che 
process It IS suftic ent 1 Claude s ipparatus to 
pass the g s through loils mmersed in cooling water 
in order to separate practi ilh all the ammonia ind 
the residual gas after separation of I quefied ammonm 
18 sent directly without further compression to a 
second catalyst chamber Three <r fbir catalyst 
chambers siilFre to convert the gas into ammonia 
In the Bad s he process on the contran it is neces- 
sary to wash out the ammonia with water under pres 
sure requiring a ctmphiatel aooaratus and expendt 
ture of work to bring the gas again to 200 atm after 
mixing with fresh gas and 15 catalvst chambers *ro 
required It is also necessary to use heat to separate 
the ammonia gas from the solution so obtained 
whereas in C laude s process the liquefied ammonia 1 * 
merely allowed to evaporate produnng cold which 
can be utilised 

The Claude process which off rs great possibilltiea 
in the svnthes s of ammonia and in the utilisation of 
atmosphenc nitrogen is to be installed in England 
The patent rights have been acqi red b\ the Cumber- 
land Coal and Chemicals Co who are to erect a worlu 
in the centre of the col c oven district m Cumberland 


Field-work of the Smithsonian Institution, 


'T'HE Smithsonian Institution has lust issued its 
* annual Exploration Pamphlet describing and 
illustrating its scfentiflc field work throughout the wrorld 
during 1920 Twenta three separate expeditions were 
10 the field carrying on researches in geology palie 
ontoto^, zoology botany astrophysics anthropology 
arctuie«(^ aim ethnology and the regions visited 
included^Hie Canadian Rockies fourteen States of the 
United States HaiU Jamaica four countries of South 
Ameriee ^fnea from the Cape to Cairo China 
japan Korea Manchuria Mongo ta Austraha and 
the Hswaian Islands The Mm^let serves as a 
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Iimmary announcement of the results obtained though 
many of the expeditions will be more fully descnhiM 
later in the various strios of publications under the 
direction of the Smithsoni in Institution 
Dr C D Walcott secretary of the Smithsonian 
Institution continued his geological work in the Cam 
brian rocks of the Canadian Rocky Mountains in the 
region north-east of Banff Mberta The work was 
hindered considerably during July and August by 
forest fires and by cootmuous stormy weather in Sep- 
tember but the particular Questions involved m the 
season's research were settled satisfactorily and some 
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t>eautirul photoipapht of thu wild and nigged r^ion 
are ihown m die pam^iet Other geido^kal 
uork waa tuccessfully earned on in venous States 
of the United States by members of the staff 
In aslrophysical rcseardi the institution waa un> 
usuallv active Through the generosity of Mr John A 
Roebling of New Jersey the Smithsonian solar ob- 
servuig station located on the plain near Calama, 
Chile was moved to a mountain peak near by where 
the observ'itiona will be unaffected by dust and smoke 
and a new station was established on the Harqua 
Hala Mountaui Arizona probably the most cloudless 
region in the United States Prom daily observations 
of the radiation of the sun at these two widel) 
separated stations it is hoped to estiblish deffnitely the 
vnlue of solar const'int observations in forecasting 
weather 1 > C C» Abbot director of the work also 
describes the successful operation on Mount Wilson 
California of s solsr cooker devised bv him With 
this apparatus it was possible usinj, on y the sun s 
heat to cook bread mest veget ibles and preserves 
Mr H r Riven represented the Smithsonian 
Institution on an cvtensive collecting expedition 
through Africi from south to north AUhough mans 
difficulties were encountircd among others a rail 
way wreck in which two members of the expedition 
were killed Mr Raven shipped to the institution much 
interestuig zoological maternl which was greatly 
needed for purposes of comparison in working up the 
famous Roosevelt and Ranev colkitions alreaay in 
the National Museum Many interesting photographs 
of the animals the natives and the lountry itself are 
shown in this account and in that of Dr Shantz who 
accompanied the expedition as botanical collector In 
Australia a Smithsonian naturalist lollected through 
the generositv of Dr W I Albott specimens of the 
fast disappearing reinarkalle fauna <f that continent 
while Dr Abbott himself secured for the National 
Museum a great numler of plants birds and other 
natural hist(H7 miternl in variius regions of Haiti 
A number of other z lological and botanical expeditions 
are briefly described and illustrated 
In anthropology Ur Ales Hrdlitka of the Nation il 
Museum conducted extensive investigations in the 
Far East with the objects of continuing the study of 
the origin of the Amenian Indian examining the 
oldest skeletal r niims in Japan furthering the in 
terests of ph> steal and medical anthropology in China 
and studying the rapidly disappearing full blooded 
Hawaians The w ork w as successful in every respect 
Dr J Walter Fewkes continued his archseologicat 
fieldwork on the Mesa Verde National Park 
Colorado During tlie field season of iqzo he 
excavated ind repau-ed a remarkable prehistoric 
budding which he designates Fire Tempe ’ on 
account of the undoubted use of this structure by the 
Indians in connection with the worship of fire TTie 
ruin It described and illustrated in the pamjdilet 
The book concludes with numerous accounts of 
field work among the American Indians by memben 
of the staff of the Bureau of Amencan Ethntdogy 
Smithsonian Institution including researches among 
the Hopi the Papago and Pawnee the Fox and Cree 
and others and archeological investigations of pre> 
histone abonginol structures and dwellings in various 
regions of the United States 


Unifcrsitj and Educational Intelligence 

Oxford —Two important elections to professorships 
have been madd^ce the end of term The vacant 
Drummond profenorship of political economy has been 
filled by the appbuitment of Prof David Hutdiison 
Maegregor Stanley Jevons professor of pollUcal 
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economy In the University of Mandiestar, tomebrite 
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philosophical questions, and has also done work m 
connection wnth the Board of Trade 

The Linacre chair of soology and comparative 
anatomy vacant by the rMoettea retirement of Prof 
G C Bourne has been fiUed by the appouitment of 
Prof B S Goodrich fellow of Merton Cdlcge and 
hitherto professor of comparative embryolo^ and 
Aldrichian demonstrator m comparative anatomy at 
Oxford Prof Goodrich enjoys a high reputation 
among zoologists and his artistic attamments are also 
widely recognised He u president this year of Sec 
lion D (Zoology) of the British Association and the 
address which he is to deliver at the forthcoming Edin 
burgh meetmg is awaited by zoologists with keen 
interest 

The University has lately bought a large house in 
Mansfield Road part of which will furnish the School 
of Geography with increased accommodation 


Thx Board >f Education has at last issued the long* 
iwaited report of the Burnham Committee dealing 
with scales of salaries for full Itme teachers m tech 
meal schools schools of art evening schools and 
day continuation schools in which the local c^duca 
tion authonty atcepts responsibility for the salary 
scales The report follows m natural sequence upon 
me reports of the other two Joint Conmittees and 
IS correlated especia ly with that of the Joipt Com- 
mittee cm Secondarv Schools reachers urq^^aded 
as (i) piincipals headmasters or h^Munistresses 

8 heads of departments (3) griduatt ysiitants 
non graduate assistant and (5) instruMWX For 
the gr iduatc class the scale determined is amt rising 
to «{I by annual increments of 15I and for non 
graduates lyil nsing to 41) 1/ by annual increments 
of lal 1 « The corresponding figures for women 
are 2x5! rising to 400! by annual increments of i,I 
and tyyl lor rising to 320I by annual increments of 
12I lot For male graduates in the London area the 
scales are increased by the addition of 50! to both 
the minimum and the maximum corresponding addi 
tions being made also to the other scales In order 
to attract highlv trained teachers to thu technical ser 
vice the local education authority may raise the mini- 
mum by zcl and the maxunum by 50I m the case 
of a good honours degree or its technological etiuiva 
lent hurther other additions may be made in 
respect of post graduate training and posts of special 
responsibility It is possible therefore for a graduate 
teacher to secure a max mum salary of 650! m London 
and 600I in the provinces with the opportunity of 
(HTomotion to the nigher grades Under such condi- 
tions a real career is offered m the service to both 
men and women and the Committee is to be highly 
congratulated on the satisfactory comnletion of an 
extremely difficult problem The Committee regrets 
that It has been unable to determine scales for the 
other grades of teachers owing to the many and 
various types of schools and the wide divergence of 
k)^ conaitions I ocal education authorities are 
asked however to formulate suitab’e scales by agree 
ment and it is pointed out that these scaler should be 
comparable with those adopted for similar classes of 
teachers in the secondary schools of the area The 
adoption of the report wi<l influence the desired de- 
vek^ent in technical and scientiflc education which 
depends so largely on the securing to and retaining 
in the service the best type of teacher It U in tUi 
respect satisfactory to find that tedmlcal and com. 
metdal qualiflcationa and other expeneace may be 
regarded as the equivalent of an academic degrw 
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Calendar of Sdentiftc Pioneera. Societies and Academies. 

AlVMt 11, 1IB7. MMlnl HaH Stod.— A distin- Paub. 

giUihod phyuCki^, Hall while practiiing in L^don Acaduay at Scieacea, July 35.— M. Georgea Lemoine 
as a doctor studied the circulation of the blood, and in the chair.— E. Borel : The fundament^ hypotheses 
b 1833 made his important discovery of reflex action, of physics and geometry.— G. Lsawtas ; The mutual 
Ai«Mt 18f 1868. Mr WMam Jacfcaail Hooker Mod. reaction of oxalic acid and iodic acid, iii. The in. 
— Few men have done more to advance the study of fluence of sunliftht. The experimental difficulties ore 
botany than Hooker, who from i8ao to 1841 held the considerable, owing to the nse of temperature which 
chair of botany at Glasgow, and fro»n 1841 to 1865 necessarily takes place during the exposure. In round 
was director of the K<^a 1 Gardens at Kew. His figures, it may be concluded that in sunlight the time 
herbarium — an exceptionally rich one— was bought by of half.decomposilion for a given temperature is 04 
the nation. that found in the dark. — E nsag ; The ^sharmonic 

Aiigwt 12, 1886. Hubert Anson Newton died.- ‘he mountains to the north of Toulon.— L. 

Made famous by his study of meteors and his pre- : Oce.inogr.sphic cruises now being carried 

diction of the memorable display of November 13, out. An account of the work allotted to France by 
1866, Newton from 1855 until his death held the chair the International Commission at Copenhagen and the 
of mathemarics at Yale, and for a time he directed researches already in hand.- F WWal, P. Abraail, and 
Vale Observatory. E- Brissaad Experimental researches on auto- 

Aufuat 13, 1887. Hormami Kari VofOl died.— One colloidoclasia by cold Experiments on dogs have 
of the fdoneers in the application of IDoppler’s prin- shown that immersion in cold water (2* to 3'^C.) for 
clple to stellar spectroscopy, Vogel worked with periods of from fifteen to forty-five minutes produced 
Zollner and Spdrer, and from 1882 was director of changes in the blood identical in character with those 
the Astrophvsical Observatorv at Potsdam. In 1883 due to anaphylactic and other forms of shock. The 
he published his first spectroscopic star catalogue, leucocvtes were reduced in number, the leucocytic 
Aiiguat 15, 1768. Pierre Bouguer died.— A Royal formula was changed, coagulation of the blood oc. 
professor of hydrography, Bouguer studied naval curred in a shorter time, and the refractive index of 
architecture, and to him we owe the term “metn- the blood serum was lower. The effect was transi- 
centre." He accompanied Godin and La Condamine tory, and the more serious symptoms of anaphylactic 
on the great meridian expedition to South America or protcld shock were not produced — P. Ssbstto and 
(1735-45), and is also known as the inventor of a B. Kabets • The catalytic decomposition of allyl 
heliometer. alcohol; action of various oxides. The catalysts 

Aufuat 18, 1862. Johann Qadolln diad.- .An earlv studied were blue tungstic oxide, alumina, thoria, zir- 
exponent of Lavoisier's view's, Gndolin was one of cwiia, uranous oxide, and manganous oxide. The 
the most distinguished scientific men of Finl.ind, He gases evolved included carbon monoxide, hvdrogcn, 
was the first to Introduce the term “specific heat,” carbem dioxide, ethvlene, and propylene, the last- 
AucMt 16, 1888. WHUani Buokland died.- The first named being in the highest proportitm. Propanal and 
reader in geologv at Oxford, Buckland made many acrolein were piesent in the liquid distillate. — P. 
pioneering geolctfical excursions, wrote one of the Hambert : Formula of multiplication for the Rummer 
Bridgewater treatises, and in 1822 received the Copley function ♦ (a, y, \).- S. Carrof . Triple orthc^onal 
medal for his discoveries in a cave at Kirkdale He s\ stems --f, Aiaadanl A new propeitv of feeble 
was for some years Dean of Westminster. electrical conductors. A discussion of the interpreta- 

August 16, nos. Jamas BanwolU died.- From 1687 tion of an experiment recently described by M. G. 
until his death James or Jacob Bernou'li held the Reboul.-E. Dabeb ; The minimum potential of elec- 
chair of mathematics at Bas'e, His lectures of 1691 trical discharge in hydrogen at low pressures— L. and 

contain the first published attempt to construct an E Blocb • Critical potenli.ils and band spectra of 

integral calculus nitrogen The negative band spectrum of nitrogen 

Avgmt 18, 1888. Robert WHbelm Bimaen (Red.— appears at a higher potential than the positive spec* 
Hcddlng the chair of chemistry at Heidelberg for triim, and a little higher than the ionisation potential 
thlrty-seven years, Bunsen, like Liebig and Hofmann, generally attributed to this gas. It appears natural 
was a great investigator and an inspiring master, to attribute the positive bond spectrum of nitrogen 
His important work included the studv of gasometric to the neutral molecule N, and the negative band 
analysis and the chemical action of light, the invention ^ctrum to the positively charged molecule N,+,— 
of the Bunsen battery, the Bunsen burner, a photo- F, B. Js Laasizaa and L. Maarjr The conductivity of 
meter, and an ke calorimeter, and with Kirchhoff in the solution of cuprammonium citrate compared writh 
1859 he began his epoch-making researches in spec- that of copper sulphate The two salts obey the law 
trum analyus. of Arrhenius, and the copper ion is free to the same 

AMEUat 18, 1828. Mr Joaaph Norman Loekyor Mad. extent In both.— A. Boafaric and M. VaOlaaaM : The 
—Originally a clerk In the War Office, Norman flocculation of colloidal arsenic sulphide. The Influence 
Lochyer became famous for his pioneering w’ork in of the dilution and the ^antity of the electrolyte. — 
aatrophysics. Simultaneously with Janssen in 1868 J. Barlet and J. Peraot : Combinations of the halogen 
he devieed and used a method of viewdng the solar derivatives of mercuiy and thallium. — A. de G. 
prominences In ordinary sunlight, and shortly after- Recaselaae : I'he variations produced by stabilisers in 
wards discovered helium. Transferred in 1875 to the the catalytic power of electroptatinosols. Sodium 
Science and Art Department, he was from 1885 to protalbinate, sodium lysalbinate, gum arable, and 
*913 director of the Solar Physics Observatory at gelatine were the stabilisers used in these experi- 
Swth Kensington, He was the founder of this ments; in all cases the catalytic power, as measured 
Journal, and has been described as “one of the by the decomposition of hydrogen peroxide, was 
greatest astronomers of all time.” reduced.— G. Aadoyer: An apparatus for the tedmical 

AmoiBt 17, 1888. Ootutant Prdvaat M.— Known analysis of gases.— V. Ai^r and Mile. M. Vary: 

for his geological studies of the Vienna basin and of Sulphonations in the pretence of iodine. The resulU 
voicanoee, PrJvost in 1830 wifh BoqJ, Dediavei, and obtained by the sulphonation of benzoic acid and pyro- 

Desnoyers founded the (Geological Society of France. catechol in presence of iodine are not in agreement 

B. C; S. with the experiments of J. N. Rav and M. Lac D<^ 
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4w regard* ttn praductwo of the orthoJeemer — H A 
Brwnrer The enwtioa of a hornblende andoaite in the 
M|lay Ardiipelago— L LMiai The post-Sahalian 
movMtMtittr end Bteir influenee on die m orphology in 
the jnMltfBM the northern R Orb Moroeco->- 

P H PiUel The discovery m Senegal of two foedl 
fruiti belonging to the genera Ki^lw and Nipndites 
>-M mu i a The eleocytet of Ftnnertu euUnftra 
fGrube)— R Beipln The origin and the idle of the 
teserve eelle of the general ca^ty in Perinereu etMn 
feta and P Manoni and the early differentiatKMi of 
their egge The reserve cells probably arise from the 
Ivmphoc^ei and have for their pnncipal funcdon the 
nourishment of the sexual prMuets in course of 
elaboration The development of the eggs is extremely 
slow and requires more then a year— M MIraa* 
The extraction and the nature of the substance pro> 
ducing sulphuretted hydrogen iMNhe seeds of certain 
PapilionaKesB A protein hat been isolated from the 
seeds of Lathyrus sattvus Heated with water to a 
tem^ature of about 40^ C there is a spontaneous 
deveuipment of hydrogm sidplhide after this reaction 
Is complete the residue still contains sulphur — Mme 
Z Qnuewtka and M PaaH FrtaM The localisation 
of the glycogen In the liver and the muscles of dogs 
fed with a view to the maximum production of this 
reserve— E tlrynlsIW and Mile R Latkat Fxpen 
mental porphyrinuria Lesions of the kidney of the 
rabbit prodiKxd by sulphonal Intoxication — MM 
tosagNS VlsiTy and Rathary Some modifications of 
(the blood plasma and of the imne during fasting In 
dtabetk subjects — P MsssM The nervous lesions m 
chronic appendicttM 
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Fisheries Fngl nd and Wales Ministry of Agri 
culti re a id Fisher es F sherv Investigations ^les 
1 Fresh water Fisheries and MisccSaneous VOl 
1! No I The Methods of Fish Cann ng ui Fng 
land Pp 35 (I ondon H M Stationery Office ) 
2s 6d net 

Rapport s r une ExpM tion d Auroras Bor^ales k 
Bossekop et Store Korsnes pendant le Printemps de 
1 Annde 1913 By Carl Starmcr (Geofysiske Pub 
hkationer v >1 1 No j) Pp 369+ civ plites 

(Kristiania Grandahl & Sims ) 15 00 krcmer 


Plots coataining die YmUs per Aprs att Pp. < 
(Harpenden ) as. 6d . « 

The Directun of Hmsien Evolutw By Prgl 
E G Conklin Pp xm+nw (beMoa Oi^otf 

Univers^ Press ) ist 6d net 3 

De* loondements de k OfcMdlrte Sy HWlltl 
Pouicard (BIbliothtaue de Synthkse sdentiftque )r 
Pp 65 (Pans E Chiron ) 3 Arancs 
Mikroskonadie Physiographle der PetrografihtBGi 

Wkhtigen Mineralien By H Rosenbusch sand 1 1 
Erste Halfte Untersuchungsmethoden Fiinfte 

vSIlig Umgestaltete Auflage von Prof E A WUlflng 
t Lieferung Pp wi+353 (Stuttgart E Schwreuers 
bait) i&t 

L Evdutton Untverseile Expose dss Prcuves et 
des Lou de 1 Evolution Mondiale et des Evoktkns 


Dr A M Patterson Pp. xVli+384 flfew York 

{ Wilev and Sons. Inc Londm Cnapman and 
fall Ltd) i8« wit 

Travels of a ConaClar Officer in North West China 
Bv F Teichman Pp xiv+319+lWu pktea (Cam 
bridge At the University Press) 30 net 
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A Stiggtested InstitniCe of Humaa 
Sciences. 

I N the huoian seknees — ^those sciences which 
deal with the origin, the characters (physical, 
nfeiftal, and moral), and the sctivities of ihan : in 
Other -Words, the anthropological sciences in the 
ItroSdest sense of the Vtrta — co-ordination and co- 
operatlOa are more essential than in almost any 
other branch oi scientific research. This is due 
partly to the extent of the ground covered, and 
partly to the character of the subject-matter, which 
is frequently based Upon a mass of data collected 
from a wide area. This necessity for co-opera- 
tion, acting in conjunction with man’s perennial 
interest in himself and his past, has led to the 
Yornultidn of a host of societies, each dealing with 
brte or more branches of the subject. Some cover 
certain special aspects only— archieological, socio- 
logical, linguistic, psychological, and the like; 
Others study man on a regional basts, ahd of these 
tdine cover the whole field more or less Cotn- 
Ydetdy, as in the case of Asia and Africa ; while 
'ttUl Othera confine themselves almost entirely to 
tihe ardtssdlogical aspect, as in the case of the 
VbclOties triiich deal with Egypt, Paleatine, and 
Vtt ^HediterriUiein area. 

''The fauetion of these learned societies in the 
main is fourfdd. The sock^ sefve tui a 'gather- 
fhr workers at whidi the ^tedt results 
annetmhed an^-diseitssed; aiey 
l&Statiea adticih b theeiy doatab Ibeks 
perbtfieals not otherwise readily aeoessttihl 
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to their members; they adt as the publishers of 
the work of their members, whkdi, on the ground 
either of its specialist character or of its brevity, 
is not suitable for publication elsewhere or m book 
form, thereby assisting further in disseminating 
the results of scientific investigation; and, lastly, 
they further the interests of their subject by the 
promotion and organisation of research and by 
pressing its claims to support upon the public. 
There has been considerable variation in the 
measure of success with which these functions 
have been performed; but, speaking generally, 
as the affairs of''<hc principal learned societies 
which deal with human studies are in the hands 
of those who have attained distinction in their 
subjects, they lead the way and exert a not in- 
considerable influence upon the lines of develop- 
ment of further investigation. 

Those, however, who are concerned with the 
administration of these societies are well aware 
that the position is not entirely satisfactory. 
There is very little co-operation between societies, 
although a few welcome, but tentative, steps in 
this direction have been taken. Not only does 
this restrict undertakings which for financial or 
bther reasons are beyond the resources of a single 
society, but it also leads to a certain amount of 
overlapping. Most societies have a library ; 
where several societies deal With cog^nate subjects. 
In certain sections the same books and periodicals 
appear in each. This is a waste of both space 
and money, whether the library is augmented 
entirely by purchase or in part by exchange. 
There is also a waste of the time, energy, and 
money of the worker. A paper dealing with k 
certain specific Subject may appear in any one of 
half a dozen or more publications, and it is im- 
possible to know in which of a number of libraries 
a certain book may be found. In one case a 
scientific worker who wished to make use in his 
laboratory of a certain book long out of print 
visited nearly every scientific society in Londbh 
before he ran it to ground. He then had to join 
that society in order to borrow the book. 

There is also the question of catalogues and 
liibliographies. Owing to the cost of printing, 
any catalogue which is to be of use to the 
members who live at a distance, and cannot visit 
the library, is an impossibility, while a* biblio- 
grafdiy of current literature on comprehensive 
lines seems equally impossible without greater 
co-operation than has been secured up to the 
present. 

In addition to the cost of maintaining librarief, 
C C 
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iBider the preteat system heavy expeoditure is 
unposed upon etch society by the necessity for 
providing suitable and adequate accommodation 
for meetings and lectures 

It IS unnecessary to labour these points, which 
must be famihar to many The difficultiea do not 
date from to day or yesterday, but at the moment 
they are more acutely felt Under financial stress 
the activities and us^ulness of saentific soaeties 
are being restncted Increases in subscriptions 
do not counterbalance incraase in costs In 
dividual wQckers also suffer, in many cases they 
have to confine their membership to the soaety 
to which their work is most closely related, thus 
restricting their outlook and their knowledge of 
current work 

It would, therefore, seem desirable to cast 
about for some remedy which might remove or 
mitigate these disabilities This might be found 
in the union of a number of societies deahng 
with this group of studies to form an Institute of 
Human Sciences, housed in one building and 
governed by a supreme council, each society 
retaining such a measure of autonomy under its 
own committee as is consistent with the common 
aim Considerable economies could then be 
effected by poohng the respective libraries, thus 
avoiding unnecessary expenditure on duplicating 
books, and to a certain extent by pooling the 
staff The amount saved might be applied to 
increased expenditure on the library, on cata 
loguing or on bibliographical work, for which the 
facilities would be greatly extended by the col- 
lection of the greater part of the material and 
the association of a number of specialists in van 
ous branches of study within the four walls of 
one building The extent to which the various 
societies would be fused into one institution must 
depend upon circumstances, but it would prob 
ablv be a gam if the publications were standard 
ised and issued in series It would not follow 
as a matter of course that each member would 
'receive all the series, the issue would be confined 
to such only as he required In fact, the issue of 
pubhcations might well serve as a basis for regu 
latiog the amount of the subscription payable over 
-and above thMpmgion fee of the institute admit 
ting to the of attendance at meetings, 

the use of the libt^||y, and other services 
That such an laatitute would greatly increase 
resources at the disposal of the scientate 
er IS self evident Not only would he be 
brought more closely into touch with those in- 
vestigating different aspects of the same problems 
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as he huaself is investigatuig, bat be womMI hlMi^ 
benefit m other ways Although aowatifle iiH 
vestigation is becoming mowasingty a matter Of 
speaalisation, yet in the anthropological sdeocae 
the interrelation of the different branches of 
study IS becoming closer as the need for syn- 
thetic treatment is more fully appreciated No 
I student of the human sciences can afford to 
neglect results obtamed m fields other than hts 
own Under the present system few have the 
time at their disposal to attend the meetmgs of 
all the societies with the work of which they 
should be acquamted, or to go through all their 
publications, even if these are accessible Given 
an institution under one roof, organised to meet 
this need of the worker, with a common library 
and a common staff, and provided with an ade 
quate bibliographical system, and he should have 
no excuse if he failed to obtain all that he 
required 

By a combination such as is mdicated science 
would benefit in at least two directions Under 
the control of a supreme council, which from its 
constitution would be m a position to survey the 
whole field, research could be on a 

scale and with a certainty of direction which have 
not yet been attained, while the financial assist 
ance which such an association of mterests might 
hope to command would be considerable 
Further, the influence which this body could bring 
to bear upon public opinion would be such at 
far to outweigh anything of which the mdividual 
societies appear capable at present, however de- 
sirable or necessary the objects which they urge 
from tune to time m connection with matters of 
pubhc interest 

In education it is now becoming generally 
recognised that, m addition to the study of 
physical and mental characters, the data of the 
human sciences have an important bearing upon 
many of the subjects of the curriculum of both 
universities and schools, and can be applied with 
advantage in teaching even quite small chtldreaf 
At preseAt the educationist or the teacher wh» 
is not acquamted with the results of specialist 
research outside the four comers of his omro 
subject IS at a loss m which direction to turn for 
trustworthy guidance Such gmdanoe it would be 
one, and that not the least important, of 
functions of the msntute to provide 

Finally, although this sdieme of amaigamatiow, 
for obvious reasons, must, with possibly a few 
exceptions, be confined to aooeties now housed 
ui London, there is every reason to hope th$t 
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local aoaetws throughout the country could par 
titiipate to some degree The local archaeological 
aoaeties have done good work, but in the present 
state of our knowledge there is great need that 
titeir work should be standardised and given 
direction on a more or less common basis This 
Object might be attained by a system of aiUiation 
and CO operation more close than any now exist 
ing, with some central body such as the institute 
here suggested 

Astrology 

(i) Ihe Mediaeval Attitude toward Astrology par 
ticularly tn England By Theodore Otto Wedel 
(Yale Studies in English No lx) Pp vii+ 
i68 (New Haven Yale Univers ty Press 
London Humphrey Milford Oxford Lniver 
sity Press 19x0 ) los 6d net 
(a) Opera hactenus medita Rogen Bacom 
Ease V Secretum Secretorum cum glossts et 
notulis Tractatus brevis et uUUs ad declaran 
dum quedam obscure dicta By Fratris Rogen 
Nunc primum edidit Robert Steele Accedunt 
\ersio Anglicana ex Arabico edita per A S 
Fulton Versio retusta Anglo Normanica nunc 
primum edita Pp lxiv + 317 (Oxford Claren 
don Press ) aSs net 

T he attitude of man towards Nature may be 
said to have two stages — the magical 
and the scientific (n the former man lives 
in a world surrounded by other ill defined beings 
and powers From time to time he finds or 
thinks he finds, some way to make these subserve 
his will but he has as yet no apprehension of a 
constant relation of cause and effect In the 
later scientific stage — which first presents itself 
clearly to our view in the Ionian philosophers of 
the sixth century a c — a belief has arisen in 
natural law in an invariable relation of cause 
and effect Perhaps the most import mt step m 
the journey towards this belief was the discovery 
of the regularity in the movements of the heavenly 
bodies The laws that these movements exhibit 
had long been the subject of organised observa 
tion in the Mesopotamian civilisations from which 
the lonians inherited a wealth of data But the 
Greeks had a passionate almost an instinctive 
belief in naturaj law, though few such laws had 
been demonstrated Perceivmg the majestic and 
r^fular recurrence of heavenly phenomena they 
kamed to predict them They saw, too, that 
wmter and summer, seed tune and harvest, day 
and night, and all the other broadly cyclic events 
of life, oould be brought mto sbme sort of rela 
with the heavenly cyde Outside and beyond 
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these there were indeed innumerable less regular 
and unpredictable phenomena for there was as 
vet no biology no chemistry practically no 
physics and scarcely any mathematics What 
more reasonable than to attribute a relation be 
tween the phenomena observed to be cyclic and 
those the laws of which were yet unknown ^ 
Natural laws there must be and the field of the 
known was but extended into the unknown 
Thus astrology was born 

Later a definite geocentric spherical system of 
the universe was introduced — a system that held 
Its own right down to Copernicus and Galileo and 
beyond Ihe earth was surrounded by those 
mysterious concentr c spheres in wh ch the stars 
and planets held their place the heavenly bodies 
considered by the greatest of the philosophers to 
be eternal and divine Spatially the universe was 
limited outside the outmost sphere was nothing , 
within the inmost sphere was the bttle world on 
which we hve To such a view the theory of 
astral and planetary control of our world was 
attractive satisfying well nigh mevitable It 
needed only verification but verification was not 
the strong point of the scientific system of 
antiquity still less of the Dark and Middle Ages 
which followed The bebef in the value of astro 
logy thus remained almost universal from Greek 
times until the seventeenth century It is unfair to 
regard it as a superstition It is but a discarded 
and untenable scientific hypothesis 

Astrology however had a foe and that foe 
was the Church or rather the Churches But 
the opposition of the Churches must not be 
accounted to them for scientific righteousness 
rather it was the other way The Churches were 
ever insistent on man s dcfiendtncc on God 
How then could man s existence be regulated 
by the action of the stars th it were but God s 
creatures’ Yet as time went on the opposition 
of all religions Christian and other gradually 
weakened It became evident that even God 
Himself worked through agents and why should 
not these agents be the stars that He had made? 
Thus room was made for the acceptance of astro 
logical belief which from patristic times onward 
gained steadily on men s minds In the twelfth 
and thirteenth centuries as the great Arabian 
revival of learning penetrated to^^ West astro 
logy became a highly elaboratewience by thd 
fifteenth century with the ebb of the scholashe 
movement, it had become a widespread obsession 
that infected ahke the university the council 
chamber the law court, and the physician s oon* 
suiting room 

(i) The general history of this extraorduiary 
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error u outliaed by Mr WeM with a wealtb of 
teaminjp and ao aptaeu of doatratioo that are a 
credit to American ecbolarahip Hw bttle volume 
betrays an enormous amount hi researdt preaented 
in an attractive and succinct manner that la a 
model for work of this kind Especially praiee 
worthy is the logfical and eflScieot distinction be 
tween material necessary for his narrative and 
the equatty important matenal, needed by the 
speciahst for verification and referencei that is 
rightly relegated to bis ample notes, it is a dis> 
tinction which is all too rarely made Mr Wedel 
IS to be congratulated on a very able and read 
able contribution to the embryology of science 

(a) A much more difficult though perhaps less 
thankful task has been performed by Mr Robert 
Steele His edition of Ae version of the pseudo 
Aristotelian Secretum Secretorom used by 
Roger Bacon witb notes by the father of English 
science himself, is a defimtive contribution to our 
knowledge of the medieval attitude towards 
phenomena This volume forms the fifth and 
largest fasacule of Mr Steele s fundaiqental and 
valuable senes of the hitherto unedited works of 
Roger Bacon Ihese works appeal perhaps to 
few readers, yet they are of permanent value as 
among the earhest documents of the re birth of 
science 

V\ ith our present standards of historical 
and textual cnticism it is at first incomprehensible 
that a great intellect like Bacon s could have 
taken this debased Arabian work for a treatise 
of Aristotle With our standards of scientific 
verificat on it is equally mcredible that such data 
as this work presents could make any appeal save 
to a confused and obfuscated mtellect Yet an 
appeal it did make, and for precisely that reason 
the work is of great mterest for by studying it and 
works like it we may reasonably hope to learn 
something of the mental processes with which 
science m our sense made its appearaace in 
the modem world These notes of Bacon were 
made at the turning point of his career, just before 
he passed from the pre saentific to the scientific 
stage He never freed himself from his behef m 
astrolqgy, nor could any man enbrely reject this 
doctrine while the geoMotric theory h^ full 
sway But Roger enunciated prinafdes of cb 
servatKm and expenment which, in other hands, 
ultimately render^ astrological theory untenaMe 
He never developed an adequate standard 
textual criticism^ but he made a Strong ^>peal for 
the systematic study of languages, he formulated 
mqf^s for sudi study, and he mode mnarkabk 
|wd interestmg attempts at grammatical analyses 
These efforu of his m qtber and more fortunate 
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Roger BaoM stands as one of tbo bemldA Piflltk 
dawn of science, yet ho has quieced much, and 
snfers, from misuodesetanding and ntglfcd ScpqB 
ci bia most interestmg works stv ^ m^notedt' 
sod their phbbcatipn is one of the several japr 
portaot pieces of wmk that must be sclneyed 
before any adequate and continuous history cd 
science can be written Yet the editiog d sypb 
works IS by no means easy, for it requires, on 
the one hand a very special training, and on 
the other a wide range of different kinds of 
knowledge that are very rarely oombmed m ooo 
individual It further demands a degree of patient 
endurance of toil that is rare even amon^l pro* 
fessional scholars, and, lastly, it calls for u m* 
difference to die material reward for such pro* 
longed labours that is perhaps rarest of ail 
Every one of these quahties the- editor pf thm 
fascicule exhibits in abundant measure , his mtro- 
duction and notes are scarcely les» valuable than 
the text Itself We can but hope that Mr Steele 
will be spared to complete the task that he has 
undertaken— a task for which very few besides 
himself are property equipped 

It would be ungraaous not to mantion also the 
valuable translation from the Arabic text by Mr 
Fulton with which the volume ui ennehed The 
book IS a peculiarly fine example of the skilful, 
accurate, and scholarly printing which the Clarea* 
don Press has taught us to expect from it 
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Physical Chemistry, Puce Applied, 

(i) A SysUip of Physical Chsmutry By PcoL 
W C McC Uwis (In three vols ) VoL u , 
Thermodynamics Third edition (Text books 
of Physical Chemistry ) Pp vui+454 (Loo« 
don Longmans, Green, and Co , 1930,) i&i. 
net. 

(a) The Detertg^jfsbon of Hydrogen Zotu By 
Dr W Maffiiiimif Clark Pp 317 (Baltuuoro.^ 
Wilhams and WiUuna Ca, ipao) 5 5pdoQsni 
(3) The Phystco t^henucoL Properties 0/ Steel By 
Prof C A. Edwards Second edition, Uiosr 
oughly revised Pp xu+a8i ( L ondgna 
Charles Griffin and Cp , Ltd , at* 

(slfBteRoahpsonendesfreipnSUduUf^ ByProl^ 
W Moldenhauer Pp vui+iyS (Berlia* 
GebrOder Bmnilaraeger, ipaa) a6 SBayh* 

(I) pROF LEWIS'S " System oP Pbysm^ 
Jr Chemistry *’ has been reviewed m tbiMb 
columns on two prevmus 0CQasK»S(.in finfitembllPi 
1916, and m May, 1919. Only a bnppootwbli 
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thiMfine feqtured «f th« third edition of the 
eccotad voiiltne of the series The principal 
sidditions that have been made deal with 
ttc e n f method of determining the trans 
port number of an ion as employed by 
Idaclnnes and Parker, the work of Richards and 
jDann^ on diallium amalgam cells and of 
Tidman on centrifugal cells American work on 
lente Activity eapenmental work in support of 
Dotirtan s theory of membrane etiudibrium and 
the work of McBam on collodal electrolytes 
Much of this new material is descr bed in the 
words of the original investigators as has already 
been done in earlier parts of the book 
(a) The deternunation of hydrogen ons has be 
come a very important section of physical 
chemistry especially in its application to bio 
logical problems Tlie fact that Dr Clark s book 
on this subject has been produced from the 
Research Lateratories of the Da ry Division of ; 
the U S Department of Agriculture is one indica | 
tion of the practical application of the various j 
methods of measurement which the author de ! 
scribes These include the use of indicators of I 
hvdrogen and calomel eketrodes and a few sup 
plementary methods The applicaUons of these 
methods arc so numerous that it is almost impos 
sible to describe them adequately in any single 
Ctdume the chapter which deals with these appli 
cations has therefore been written in the form of 
A classified bibliography the deta led references 
for which occupy 64 pages of the text 

A noteworthy feature of the book is a chart show 
mg the odour of eight different indicators at nine 
hydrogen too concentrations covering in each case 
the change from the alkaline to the acid colora 
tion The frontispiece is a photoglyph of Prof 
Sorensen The bwk is likely to prove of great 
value dither to the physicsd chemist or to the bio 
ohemist who wishes to take up the very fhscin 
atmg and fertile branch of study with which it 
deals 

(3) The appearance (d Uie eptend edition of 
Pr^ Edward s Physico CheAdll Properties of 
Steel affords an opportunity of directing the 
attenbOB of the readers of Nature to a valuable 
book which has not been reviewed previously m 
these oriumns A book with this title may be 
cirHmlsed eiffier as a oonttibutioo to metallurgy or 
as an apphoation of physical chemistry to a group 
of teduucal problems As the author is a metad 
lUtgiat, the reader wiU eiqpect to find the teduucal 
side of the woric well developed, and he wdl not 
he disiyipomteff 

The pbisioal chemistry is more open to criu 
«i|as. itm a paragnpb on ^ attotropy** ^ 
genene term covering at least th^ee distiact 
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phenomena) is not a satisfactory subsbtute for a 
clear descripbon of the phenomena of isomorphism 
and polymorphism the idea of crystal bricks ’ 
IS so far obsolete that it should surely be replaced 
by some acuiunt of the theory of space lattices it 
IS impossible even on the authority of Ewing to 
accept the suggestion that rotating the bricks ’ 
through an angle of 180® could possibly give rise 
to twinnmg—perhaps an angle of 90® was meant 
A few verbal errors have escaped correcbon in 
this edit on and the lettering of some of the dia 
grams has been reproduced by a process which 
leaves much to be desired in the matter of legs- 
b hty 1 he micrographs on the other hand are 
a most attractive feature of the book and none of 
them are more effective than those vhich the 
author has produced to show the formation of 
twinned crystals and of si p bands as a result of 
mechanical strain in metals 
Tor the physical chemist Prof Edwards has 
provided a mine of valuable information bearing 
on the application to metallurgy of his branch of 
chemistry Even the student is now generally 
familiar with the iron carbon diagram and the 
general relationship of this diagram to the pro- 
perbes of the carbon steels but it s equally true 
that the parts played by sulphur and phosphorus 
are not generally known even to the teacher of 
physical chemistry It is a great convenience to 
have the available information put together in a 
coicise form by one who is thoroughlv famibar 
with the practical and not always harmful effects 
of these important impurities The effects pro 
I duced by manganese chromium tuhgsten, alu 
minium silicon and vanadium are also desenbed 
as well as the properties of special steels such as 
high speed tool steels and a number of ternary 
steels The two new chapters in the second 
edition deal with the more unportant methods of 
making hardness tests and the influence of con 
stitution on electrical resistivity 

Whilst the reviewer is not competent to issesi 
the value of this book as a contribution to metal* 
lu^ he can assert confidently that no physical 
chemist who has to teach students ot engineering 
or metallurgy can afford to be without it affd tbit 
the information which it gives will broaden the 
outlook of any student of physical chemistry Who 
may read it 

(4) Rrof Moldenhauer s book on the re- 
actions of free nitrogen does not profess to 
deal with physical chemistry and an apology is 
perhaps needed for mcludmg it m this category , 
but the nature of the subject is sudi that the mam 
chapters of the book are necessarily physico* 
chemical in character, deahng aa they do with 
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the “ fixation ’* of the element in the form of 
ammonia, cyanamide, cyanidea, or oxidiied com- 
pound* of various kinds. These processes, which 
occupy the latter half of the book, have formed 
the subject of an extensive literature in recent 
years, and no ^reat novelty of subject-matter 
or treatment is to be looked for. 

The earlier half of the book traverMS less 
familiar ground, and it is a great convenience to 
have the data in reference to the activities of a 
very inert element collected together in a systema- 
tic form. The fact* that lithium and m^nesium 
Ibrm exothermic nitrides and that cerium and 
uranium burn with incandescence in nitn^^en 
represent the kind of information that can be 
given to illustrate the properties of a gas which 
usually receives but scanty treatment even when 
the behaviour of hydrogen, oxygen, and chlorine 
is fully described. T. M. L. 

The Realm of Maiu 

Principles of Human Geography. By E. Hunting- 
ton and S. W. Cushing. Pp. xiv-f43o. (New 
York : John Wiley and Sons, Inc. ; London : 
Chapman and HaU, Ltd., 19s i.) sis. net. 

The Principles of Economic Geography. By Dr. 
R. N. Rudmose Brown. (Pitman’s Economic 
Library.) Pp. xv-(-ao8. (London: Sir Isaac 
Pitman and Sons, Ltd., igso.) los. 6d. net. 

T he almost simultaneous appearance of two 
educational works on geography bearing 
very similar titles is not without significance. It 
shows the pressure of circumstances leading to 
the further elimination from geographical teach- 
ing of the mere enumeration of facts which has 
long been felt to be a desideratum, and to sub- 
stitute an exposition which may claim to be re- 
garded as a statement of principles. The result 
is, at any rate, the publication of two very good 
bwks, which may be welcomed as forming an 
important contribution to the definition of geo- 
graphy as it is coming more and more to be 
apprehended in the higher teaching of the subject. 
They may both be iMked upon as going far 
towards supplying what the present reviewer 
has felt to be a want among geographical 
te^-bdoks — a physical geography in which the 
mam stress is laid upon influences, direct and in- 
direct, on human life connected with place, rather 
than upon that aspect of the subject which looks 
to geology as its natural development; that m 
which almost the entire emphasis is laid on the 
operations by much the earth’s crust undergoes 
modification. 

This oono^tion of the meaning of the designa- 
tion ’’Principles ” in both books is more apparent 
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in the laiger of the two, that of American OrigtfH. 
the chapters of which all have tides, such'Ka 
“Man’s Relation to Phyrical Environmentj,** 
“Man’s Relation to Location,” “Man’s Relatioa 
to the Climate,” etc., bearing this out. Both 
works, indeed, involve the ststement of a good 
many mere facts of geographical distribution, btit^ 
It would be pedantic to take exceptbn to this as 
not in accordance with the titles. The selection 
of the facts given shows regard to principle in 
the singling out of those which it is most import- 
ant to think of from the point of view maintained 
by the authors. 

While both books may be described as, in a 
large measure, physical geographies of the kind 
mdicated, they are, of course, not wholly so. 
Neither would adequately answer to its title if it 
were, for in both it is recognised that when influ- 
ences on human life are considered as having the 
place relation that demands their inclusion in 
geography, facts derived from many sciences have 
to be reckoned with and focussed in varying 
degrees in different cases on particular problems. 
Further, it should be added that both books are 
written in a style of admirable clearness. 

But it does not follow from what has, Just been 
said that no exception can be taken to the ex- 
position of principles by the authors. The eager- 
ness to substitute principles for isolated facts 
sometimes leads to rather hasty generalisatbn, 
which, it must be confessed, has long been an 
evil in geography. The failing may arise ifrom 
an insufficiently disciplined desire to place geo- 
graphy on the footing of a science, which, it is 
thought, it cannot claim without having its own 
stock of this kind. It might, on the other hand, 
be pointed out that the very fact that it is so 
hazardous to frame generalisations aiming at 
strictly geographical content, and that the function 
of geography is rather to mainuin the habit of 
looking round in all directions for influences con- 
nected with place, has the advantage of making 
each case a subject for spedal and comprehensive 
thought, which surely gives grear educational 
opportunity. At any rate, the tendency to lack 
of due care in generalising cannot be denied, and 
there are, especially in the American work, too 
many evil consequences thereof. Prcbably most 
of the hasty statements of which ooqnplisint is 
made would mislead no competent teacher. Most 
of them result, one may be sure, from no «is- 
conceptbn on the part of the authors, who hsee 
simply, whUe using {dain language, failed to ex- 
press exactly what they mean^ or in some cases 
made too summaiy statements, which may hi 
accepted as true when the necessary qualifleitioas 
are suiqdied. 
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One Ulustratiod may be given. Comparing the 
didute of the Lofoten Isles with that of Verkho* I 
yantk in the same latitude, “and no farther apart 
than Portland, Maine, and Portland, Oregon,” ‘ 
the autiiors ascribe the differences solely to the 
influence of the ocean. One cannot but ask, if 
that is so : How are we to explain the great differ- 
ences especially between the winter climates of 
Portland, Maine, and Portland, Oregon, or the 
fact that the average mean January temperature 
of Cape Hatteras (46** F.) is just the same as that 
of the Scilly Isles 15° farther north, although the 
Gulf Stream proper passes close by the cape with 
a mean winter temperature of 72° F., while the 
winter temperature of the water round the Scilly 
Isles is only about 50** F. ? One has to go well 
into the book to find any recognition of the agency 
of the winds as an intermediary influence on tem- 
perature. 

One of the excellent features of the book 
is the number of ingenious and thought- 
provoking exercises at the end of each 
chapter, but a good teacher might find it 
profitable also to supplement those exercises 
by asking his students to fill up the gaps in the 
generalisations which are, without doubt, com- 
plete in the minds, but not in the text, of the 
authors. 

The smaller book, by Dr. Brown, has no illus- 
trations, but the other has, in addition to views, 
numerous instructive diagrams and maps. 

Geo. G. Chisholm. 


Calculus for Students. 

An Eltmmtary Course of Infinitesimal Calculus. 
By Prof. H. Lamb. Third edition, revised. 
Pp. xiv+530. (Cambridge: At the University 
Press, 1919.) aos. net. 

T he merits of Prof. Lamb’s text-books are 
so well known and appreciated that it is 
unnecessary to analyse or commend the present 
one, especially as it appears in its third edition. 
As the work of an experienced teacher, revised 
in the light of modem mathematics, the book 
affords a model, and suggests a few observations. 
Naturally, the influence of recent research is most 
evident in the first chapter, “Continuity.” This 
contains a discussion of sequences, upper and 
lower limits, limiting values and infinitesimals, 
whldi yft may presume to be the author’s idea of 
what is suitable for the average student before 
starting upon the infinitesimal calculus. In the 
light of preient knowledge it is a kind of indis- 
pensable minimum ; but it will probably be found 
as mu^ as can be etunprehended by the type tt 
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student for whom the book is mainly designed. 
In any case, the inclusion of such a chapter is 
a significant mark of progress m the practical 
alma of mathematical teachers. 

There are two points to which the author him- 
self directs attention. The first of these is that, 
in deahng with series, he has confined himself 
mainly to power-series, and omitted the discus* 
sions of uniform convergence previously included. 
Remembering that this is an elementary course, 
we may acquiesce, if with some reluctance, in the 
author’s judgment. The second point is that 
exp X IS defined as a particular s<dution of then 
differential equation dy/d*=y. This is Clifford’s 
procedure in his “ Elements of Dynamic,” and has 
everything to be said in its favour — assuming that 
the student begins the calculus at the proper time 
in his general course. All the properties of the 
function and its inverse can deduced with 
great ease, and m a way that needs no amend- 
ment when the variable is complex. We rather 
regret that Prof. Lamb has omitted the complex 
variable altogether ; Clifford’s graph of exp t, and 
its connection with the radian, do, in fact, 
interest quite average students when they are 
working at de Moivre’s theorem and its conse- 
quences. 

It would be easy to point out many features of 
the book which show the advantages accruing 
from the fact that the writer is an applied as 
well as a pure mathematician. One of these is 
the excellence and instruqtjveness of the dia- 
grams; another is the variety of the examples; 
and as a third we may take the discussion of the 
linear differential equation y" + ay' + by=:o and 
those closely associate with it. It is possible to 
make the discussion as dull and mechanical as the 
most old-fashioned solution of a quadratic by 
completing the square; here we have a treatment 
which is really instructive, and illustrated by the 
right sort of examples. 

It is curious to notice that nobody seems to have 
suggested a “ standard ” sequence of theorem^ in 
elementary differentiation, though every argu- 
ment urged for such a thing in elementary geo- 
metry applies here with at least equal force. 

G. B. M. 

Our Bookshelf. 

Map Reading. By G. H. C. Dale. Pp. vU-)- 

lyo-i-xx pUtes. (London : Macmillan and Ca, 

Ltd., X9S1.) 7s, M. net. 

Ir is stated in the btroduction to this book that 
a map is at time# as tmluable as a rifle. One 
inigbt go further and say that a knowledge of 
low tqiograidiy may be as valuable as a bst- 
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t»|iQa i;nqiMiS«K>o|it^ 4ie l)ca^ ci t)opogr«p)M94l 
educattoqt is suprqriog 00 the groitqc), wh>ch 
should fot^o pert of the instruptiqn qf all candi 
dates for commissions in the Regular Army Un 
fortunately such inatructioa has not always been 
given and is, perhaps, out of the questicm for 
Terntoriala. Even so, instruction m map readk 
ing should be given mainly 00 the ground Them 
are, however, e^camnationa to be paitsed ifi which 
questions are based maiqly upon certain speahed 
maps and conventional signs Mr Dale s book 
will be found of great assistance in this matter 
It is clear and practical, apd accompanied by good 
examples and questions^ 
s Ihe sequence of the book would have been 
teiproved by combining parts of chaps. 1 and vi 
(n a separate chapter on finding position A com* 
pass IS rarely used for this purpose by an expert 
enced map reader if the tpap >n question shows 
much detail This chapter might also have in 
eluded grids, margins, and co ordinates both geo 
graphical and rectangular Such information as 
is given on these pomts is not very enlightening 
For example, the position of the origin of co 
ordinates and the direction and order in wluch 
they are given may and doubtless will, vary 
according to circumstances 
The British soldier may have to accustom him 
self to many different styles of cartography He 
should not be asked to memorise any particular 
conventional signs, but to study such different 
maps as be may have to use, and, above all, to 
educate his e^e for country Artificial and 

arbitrary differences such as those made in 
chap III between hills and knolls would 
then be unnecessary 

Faune de France No i Echinodermes By 
Prot R Koshler Pp ato (Paris Paul 

Lechev alter, 19s i ) 

W iTH the aid of a subvention from the 
Paris Academy of Sciences, a new fauna of 
France, of which the first part has been issued, 
has been prepared by the Fdd^ation Francaisc 
des boci^t^s de Sciences Naturelles Its object 
IS to furnish naturalists with a handy means of 
identifying their captures To this end each group 
IS preceded by a key to the species, and the 
descriptions which fo^w are just eno^h to en> 
able the first result to be verified 'l^e fauna 
comprises land and fresh water forms from France 
(including Corsica), Belgium, the Rhine province, 
and Western Switzerland and marine forms 
within the limits of the continental plateau to a 
depth ot about 300 metres and the corresponding 
pelagic region from the Sound to the Straits of 
Gibnltar, includmg the British Isles and the 
Western Xleditearattean The work, therefore, 
should be found gaeful by British naturalists 
For the Echinadetttn no better authority could 
be desired than Prof Krehler of Lyoaa. Hia 
llpmaoctafure is up to date, his descnptiona are 
to Ifm poutt, and Ins ilhistrations, bang, as a 
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rule, from pbqtofppba of the actujtf 
arq suQcientty mdicaiive for a work widno tiiasp 
tjimts Some of the half tone blocka are, it dmat 
be confessed, not very dear, and some of tlMi 
borrowed di^ams are credited- to wnM|^ 
sources , thus Fig 10, of a starfish, is noa froaa 
Goodrich, but from tiie Bnbsb Mimeumt Gtudfit 
Fig 68, showing the fasoplca of a aea^urchuh. 
is one of die numerous fibres taken by Delan 
and H^rouard from the Echinoderm volume m 
the Treatise” edited by Lankester At the 
special request of the editors, Dr Koehler has 
galticised the ordinal names The histoncal oon* 
fusion that has ar»cn from this common Frefich 
custom IS well known, and we have never graspatl 
why such a name as Lev FoFMpuloades is apy 
more intelligible than Forupulata”, it is not 
even French 

The Place Names of Northumberlartd and Dur- 
ham By Prof Allen Mawer (Cambndga. 
Archeological and Ethnological Series) Pp* 
xxxvm-f 371 (Cambridge At the University 
Press, iqao ) 20s net 

Prof Mawrr s work on the place names of 
Northumberland and Durham has an interest 
which transcends its geographical hmitations 
Unlike most workers on this subject, he does not 
confine himself entirdy to the linguistic side of 
' the evidence He is prepared to turn to topo-' 
graphy, ethnology, or history for assistance or 
confirmation For instance, he has tested, by n 
cardul examination of topographical couditfim, 
the theory that names ending m tngton occujMin 
high ground where the geological formation 
favours the finding of springs As a result, he finda 
that the theory holds good in East Horthumber 
land only, but that m tbe west of the county the 
water supply is dependent upon other factors 
The tendency of the lines of investigation followed 
by Prof Mawer will inevitably be to bnpg, thq 
study of place names into doser relahoq with 
cognate problems in ethnology and history, and 
to break down the isolation whidi has character- 
ised even some of the best work on the subject 
in this country 

As a result of Prof Mawer's veiv careful sur- 
vey of the evidence for names recorded before, the 
year 1500, end identifiable on the map, it would 
appear that the vaat maiortty are Anguao lUver 
names are Celtic, but ''Cheviot ” is the only re- 
corded Celtic hill-name of note Prof Mawer 
condudes that the Angban conquest was com- 
plete The dtstnbutioa of naawa w«th a Boan- 
dinavian elcaaeat does not afford strong evideoca 
of settlement en capt m two, on poaslhlv tihra% 
cases It suggests rather a movement trpm thn 
sea up the. great river vaUeye or from the 
durtmchvdy Scanduiavuio areas whidt he tp tha 
south Pra, Mawer’a book lends ad^ fqree 
to the ple» for en otgaataed surrey of Ba||llaH 
phtes-eames at » whole which tan taar eshde 
where, 
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Huovm Nmftgamcnt Atinonomwa Ha RatU dt 
Pi>simon0 Taorta—Appltcamont—PavoU By 
Prof G Pea Seconda edizione Pp Ikxcui-h 
147 (Genova Rt^io Istituto bordomuti, 1941 ) 
Tub position-line metbod in navigation was hrst 
introduced by Cnpt Sumner , it has greatly grown 
in favour, since it exhibits m a convenient manner 
aB the information that a sin^e observation of 
altitude IS capable of affording There have been 
a large num^ of nautical tables pubhshed with 
the idea of aimpltfytng the appbcation of the 
method to determine the position line of the ship 
ISie 'Altitudb Tables of the Rev F Ball give 
the altitude for every degree of latitude, dedina 
tun, and hour angle Other tables by Aquino are 
m wide use m America Mt Herbert Bell pro 
posed some useful modifications of the plan of the 
utter iir a paper in M N R. A S , incd Ixacx , p 72 
The tables of Prof Pes are of a different form , 
the pnnapid table is one of haversines (t a half 
vessed sines), both the natural and logarithmic 
values being given to five decimals The author 
assumes a punt on the earth’s surface near the 
estimated pwhon of the ^ip and calculates the 
hour angle P, and the meridian zenith distance 
Si, of the obsmed body the declination of which 
IS 8 He finds an auxiliary angle 9 from the 
formula u the latitude of the assumed point) 
hav 8— cos cos 8 hav P 

Then 

bavzen diet nhavtf + havsM 
A set of fbur small tables with easily derived 
arguments enables the direction of the position 
bne to be determined 

The ship lies on a parallel line separated from 
the former by die diffmnce between the observed 
and computed zenith distances 
Opinions will diffte as to the relative merits of 
these rival methods of reduction but at least it 
may be said that the method given in this volume 
is- sound and fairly short A C D C 


A Taxtbook of Btttany for Mtdtoal and Phar- 
thaeauttcal Studentt By Prof J Small Pp 
X + 681 (London J and A Churchill 1921 ) 
454 net 

Tuxrb has been httle attempt at sdectioo m this 
book, with the result that a great deal of material 
has been brought together, some of which the 
begmoer wiH scarcely be aUe to use. Nevertheless 
the book tt written with independent views, and 
will doubtless be of service to many The lUus 
tratioAS are a prominent feature, but some of them 
ere on too amaU a smde to be sahrfactory , 0*g. 
Pig 67, the l^;end of whioh also contaias in' 
accuracies, as well as the figure itself Sticfa 
flajires as 3J9 and 913 leave much to be deaiced 
xna wotk toucfaaa 00 every phase of botany, with 
Byyient referenoo to eco noeric ai y l i^t i ooa. The 
adniabtlftjr bf dKdndtng'Ui skiolsnentafy feesMlooia 
anE^t a highfy speoidawre snbjbef aa tW audior’b 
^ el g eo tf oplsm la very “ 

^lee the statolith the^ 
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strong experimental confirmation from the work 
of Bose In the chapter on heredity it is a mixing 
of conceptions to aj^ly the term reduplication to 
the crossing over of i^omosomes This book 
will probably find its greatest use as a work, of 
reference for pharmaceutical students and. as an 
accessory text for others Notwithstanding the 
above criticisms, it is a welcome addition to 
botanical text books 

Stella Maitland or. Love and the Stars By H P 
Hawkins Pp viii + a4g (London Simplnn. 
Marshall, Hamilton, K^t, and Co , Ltd , oud.) 
65 net ^ 

In a foreword the writer intimates that- her ob]ea|j|, 
IS to create a deeper interest in the fasanatMfl^ 
subject of astronomy, under the conviction tlia% 
if once aroused, it can never fail to yield one of 
the greatest delighta which it la possible for the 
human soul to expenenoe 1 be aim is commend* 
able enough, but whether it will be promoted by 
this rather crude mixture of science and romance 
must be a matter of opimon There is no 
subtlety m the characteruation, and the powder 
IS administered baldly in the form of star lessonsk 
M Camille Plammanon s Stella appears far 
more successful, considered as a work of art But 
It IS a genre in which success is scarcely to be 
expected It suffers from all the handicap of the 
novel with a purpose in its most acute form, and 
It can make an appeal only to minds of an un* 
sophisticated type 

Vocational Chemistry For Students of Agnad 
ture and Home Economics By Prof J J 
WiUaman (I arm Life Text Senes ) Pp ix + 
..94 (Philadelphia and London J B Lippin- 
cott Co 1921 ) 8s (id net 
Boys and girls m Amencan agricultural bigk 
schools are the readers for whom this book la 
intended The hrst part is devoted to the funda* 
mental facts and principles of chemistry, whiUt 
the second deala with the main ohemicid facta 
ooncerning plant and ammal growth, cooking and 
cleaning and with milk and its products The 
early portion of the book is superficial, and ost 
free from maccuraaes and ambiguities There 
are many illustrations, some of i^icb are rather 
tn> lal — e g an open fire place, a heed of beefi 
cattle — and some are on pages far removgrt 
from the descripbow in the text, no rrffrffWI 
being given 

7he Mored and Social Significance of the Con- 
ception of Personality By the urte A G 
Heath Pp viii + 159 (Oxford At the 
Clarendon Press, 1941 ) 7s. 6d net 
This essay was awarded the Green moral pMSa 
s(^y pnze in 1914 The author fell in the 
war The book is now published by hia friendb 
with the desire, we can well understaiKi, to rol ifce 
to a oo nm ode a inonosisniNm asra f iars ii nic. It 
shows wide reading and dear thifdkngi if it pmp 
sesses no stnkmg oeigiaality 
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Letters to the Bdltw 
fTA« KdOor 4 ou not htU htnutlf rufoniMt lot 
op^uoHt txfrustd by Mt eorrupondtnu Ntmt 
CM ht undtrMu to rmm or to eorrufond vntk 
fho wntort of rtjteitd monutertpU tntondod for 
Out or any othor part of Natvu No noUeo it 
taktn of anonymout eommumeationt ] 


Actually we ere now ulkuis about biological 
method In h» last letter (Naturi July a8 p 680) 
Sir Archdall Re d makes three ameals to me My 
own contnbutton to the discussion nas been oon&ned 
to a defence of ^stamatic biology and I have no 
authority to answer for any sect of biologtsts But 
sioaly most of us accept the pnnciples of scientific 
jrork that he lays down most of us realise that our 
interpretations are mere working hypotheses and 
most of us are always on the lo<ic-out by observation or 
experiment for those cruc al facts whudi shall confirm 
or upset our hypotheses My own diflUculty has been 
either to devise a question Uiat should be universally 
accepted as crucial or hav ng devised one to el at 
die relevant facts Biologists who can experiment 
with their material are certainly in a better position 
to perform both these operations than is one who can 
onfy observe portions of ext net animals The distin 
guished author whom Sir Archdall Reid quotes 
merely uses a 1 ttle more force m making essentially 
the same remark But he can defend hunself— if he 
cares to 

If then there are sects among biologists I 
diould be mclined to ask Which of them does not 
employ — or rather attempt to employ— crucial test 
ing? Apparently Sir Archdall Reia does not study 
the periodicals with which I am familiar but possibly 
as a medical man he reads Parasttology 1 too 
happened to look at its last number ana 1 observed 
an mquiry by Mr P A Buxton into the specific dis- 
tinctness of the m tes responsible for three forms of 
mange A form known as Norwegian crusted scabies 
has been the subject of divergent views and it is 
sa^ Mr Buxton much to be desired that someone 
omo is fortunate enough to see a case should uifect a 
few volunteers in order to discover whether ordmary 
ltd) or the crusted vane^ is induced and whether 
after one or two generations the nutes can m any 
way be dutmguisned from typical 5 tcabin var 
hormmt This is an application of the crucial test 
but Sir Archdall Reid may retort that it is only 
another of the lakes in an Africa of malpractice and 
dnee I cannot swamp your pages with ail the odier 
. . . . . wander ; 


B 1 must leave him t 


r m the desert 


Sir Ardidall Reid offers to help me on the question 
of recapitulatkm but I would ask him first to explain 
hie glaiing truism He writes Variation is the 
sde cause of non-uihentance etc SureW vana 
tuta m this sense is but another name for non 
hihentance and the rest of his sentence therefore 
manly states that die offspring resembles die parent 
when It does not differ from it But if there is any 
other meamng m the sentence then I would remipd 
turn that whether like euetly begeta Uka when 
parent and offspring develop under like condithms ’ is 
put one of die qitesdons that divide faiola|gsts A 
ffrmlnal dhangs would be a diange of die oonti dons 
and Is Oemfen exfiuded Eidier the glaring 
tndam b an ubqtigia proposidon or it b a state- 
ment actually disputed In neither case b It the aame 
os the statement fhat apart from vanadons off 
spring tend to recapitulate the devriopment of thrir 
patents.' If Sir^i^ll Reid thinks that it realfy 
is the aome be l^Arcely the man to dispel our 
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(hfHeuities Those dlffbuldea «n hot 
sidur of Us ' ‘ ‘ 

August 14. 


Tha Paana af taatUah Ualw 

In Mr B B Woodward • faiterasdng tetter on the 
occurrence of Putdrum Clttttm tn Loch Ness (NatusSi 
August 4 p 715) he does not mention die dmdi at 
whidi hu spedmens were found Loch Ness In the 
deeper perU of which PisUlum has been dredged on 
more than one occasion is a very deep lake in whldi 
different sones of life imdoubtedly occur In Lake 
Blwa in Japan the Pabsarctic P eatortannm Is 
found only at oonsiderabte doitbs (ly-m fathoms) 
and It IS probable that in Scotland P Clttttm lives 
still deeper 

Last month (July) I spent mvestigatmg the 
fauna and espedatly the molluscs and sponges of 
two comparatively shallow lakes in Pertfasoire Lodi 
Lubnalg and Loch Vennachar No evidence was 
obtained in eldier lake of the occurrence of a deep» 
water fauna or of the exutence of molluscs at greater 
depths than 70 ft at which a Pis dium ({NobaDly not 
P Clesnni) was fauiy common but die area belbw 
100 ft IS there very small The only odier mdluscs 
common in the two lakes were Limnosa ptrtgro and 
Atieyltu ftuotatilu bodi of which also occur m the 
streams that flow out of them The facies and habits 
of the Limnaa m the two lakes are different I hope 
to discuss the reasons why elsewhere 
Thirteen years ago I durected attention to our ignor 
ance of the fresh water sponges of Slcodtend Since 
then nothing further has been published though Mrs 
Sdiarff (Miss Jane Stephens) has given us an adinir 
able account of the Irish speciea In Lodi Lubnaig 
the abnormally low water of test month afforded un 
usual opportunities for the study of these interestmg 
orgamsms Three qpedes [SPongttta iacutUnt auct 
5 fragiht Leidy and Htttromoytnia Rydm Potts) 
were found mostly in the form of small thin films 
on the lower surface of stones that would have been 
almost Inaccessible in ordinaiy circumstances 
I may also mention another uterestlng observation 
made at Loch Vennachar namely that a TUbifidd 
worm common at the edge of the lake has the habit 
of encysting in the earm when the water retreats 
Each cyst contains from one to twelve individuals 
closely coiled and in a state of apparent torpor 
When the cysts are placed in water the wall bunts 
and the worms emerge in a lively condition 

N AnnanIiali 

Isle of Ulva Argyllshue 


Tub tetter from Prof Shhu Thomson on A Novd 
Magneto-optical Effect whldi appeared in Naturi 
of June 23 p 5x0 suggested to me diat die phoao- 
mena were associated vtro maMetie double rafraetlna 
I used a Nemst lamp wira a vertical irire a 
poraUet beam of light polartaed dmxigh a Nteol with 

the principal section at 43* pasted along a <“ 

■- the superior ptane ot a drcular ^te 


close to the superior ptane ot a drcular ^te cod dJfc 
poaed honsoatally and finally a second Ntcd cro as ed 
with the first 

At the bottom of the cod was orrangsd In a con 
ventent way an are lanm with metaSle atei 

able to give large quantities of smoke when c 

30 amperes and 140 vdts A copper pipe eotiM 
on tha top with the ooO egii v e y ed ^ rama an the 
side of the magnede Add C r os s ad by the pds ris a d 
lifAt and was dtepoaod so aa to prertnt dlataitteg 
li^t from tha are in dta dtearvadon apa«a Thp ooB 
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IukI AO iateirno] dkmeter of 16 cm , an external dta 
meter of aS on , and a bd^t of 6 cm , and it wai 
potalble to obtam a magoMc field of many ten* of 


Rbuifl from the copper pipe the yellowish tmeses 
(obtaioM with uvo electrooes by coodensaUon of iron 
vapour) showed a thick layer of fumes where traversed 
by pediunsed baht In these conditions putting on 
tne magnetic mM, light appears through the crossed 
NkoIs and remams until the field is cut off 
In prelimmary experiments I was able to deter 
mine the following characters of the observed pheno 
mens — 

(t) Turning conveniently the analysing Ntcol 
diromatic pmansation is obtained 
(a) With monochromatic light it is not possible to 
re^ extinction by turning the analyser Using a 
Babinet compensator a suitable displacement of 
fringes with tield excited was ^served and appeared 
as positive bvefnngence 

(3) With light polarised in a parallel or normal 
plane to the direction of the field the phenomenon is 
not manifest 

Moreover if the coil is arranged in a vertical posi 
tion the phenomena appear if me axis of the coil is 
normal to the polarised luminous beam but not if 
the same axis is parallel to it 
Tests made with copper electrodes gave quite nega 
tlve results with the above-describM arrangement 
This may be explained by the weakness of the field 
as by employing a powerful electromagnet the effect 
appears also with smoke from copper electrodes 
L Tnai 

The Phvsicsl Institute University of Rome 
August I 


TN Ixaloitation of Irish Peat 

Prop Ryan in his article under the aboie title 1 
X\TURK of August 4 (p m8) states that the labour 
difficulty IS a serious oratade m so far that the work u 
seasonal T should like to suggest that this can be 
overcome by adopting the method employed for the 
production of moss^itter (used for bedding for animals) 
as now practised in Scotland and elsewhere This 
method allows the men employed to be engaged In 
cutting peat m the earlier paH of the winter and 
whenever the weather does not permit other opera 
tions It follows that a great quantity of the wet 
peat bes throughout the winter exposed to tiie 
weather and by the alternate freesing and thawing 
which It expenenoes the texture is very much opened 
up Consequent on this when the peat is built up 
m the spring it dries very much more quickly than 
material newly cut 

It is true that this method is not practised by 
crofters and others who depend on peat for fuel for 
domestic consumption because the resulting product 
Is not tiw hard, dense compact body which u moot 
suitable for burning in an open fire However, for 
the exploitation of peat on a large scale this should 
not be necessary, since the peat is bound to be burned 

in closed furnaces witii - '* ' 

my experience goes, it h 

texture only, and not the composition is altered by 
ex^mre during winter 

The adopdon of this mediod would solve one of the 

important labour problems, namefy, the 

t emptoyment of the necessary aUe-bodied n 


It wookT not penmt the empteqnnent of women 
daoughout tile whole year, but would require their 
services |e be dispensed with for about ti>r^ mor * 
during the worst part of the snnter Whether a — 
an iiMwetry eould fumUh an adequate wage for tiie 
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workers m it is e question that can be considered only 
with reference to the specific conditions of surrounding 
industries and consumers 

Alxxandxr Flbck 

a6 Manor House Road Jesmond Newcastle, 
upon Tyne August 8 


Se a re rt y of BwaNemn, 

Thr Mlowing may not throw light upon the 
scarcity of swallows in England this year as not«i 
in Naturx of July 14 p 6a8 but will explain a 
shortage in mother part of the world and may be 
of interest and suMcstive 

1 live in the uran Chao of Paraguay, South 
\menca In July iqao there was a succession of 
dull days extending over i week ccompanied by 
hne ram ind a temperature v trying between 30° and 
10° C strong win Is ilsi prevailing On the 
fourth day of these conditions the swallows sought 
refuge in the buildings if the Mission Station where 
I reside and for three days dead bodies of the birds 
were paked up and afterwards no more birds were 
seen A few days later 1 had to make a journey 
which took me in i direct 1 ne for 120 miles during 
which I did nut see a single swallow Managers w 
four cattle farms through which I passed reported a 
mortality of swallows at their establishments similar 
t > that seer at the Mission Station From other 
icports I concluded that the \hole area of the Gran 
Chaco had been affected bv the bad weather and as 
in the month of July swallows are always more 
numerous than in other months and pass in flodcs 
northward 1 fear the mortality to swauows in South 
America must h ive been very great The deaths were 
the resu t f the lack of insects r ither than of the cold 
\NDRxyv Prior 

3 Town Bank Road Ulverston July a6 

K a r ti iworm s Drowned in Puddles 

Anoleks use earthworms and worms found in the 
little heaps of mud scrapmgs on country roads are 
specially valued as being of a fine delicate pmk co our, 
clean and tough 1 have heard anglers m North 
Wales say that no worms were so good espadalty 
for sea trout But since road tamng becirae so 
general the pheneds (-carbolic, and) dissolved out of 
the tar bv ram destroy the worms Unfortunate^, in 
numberless cases the trout have also been destiv^, 
adult fish as well as fry and American experimente 
have proved that the spermatoooa of fish are kdM 
by carbolic acid from tar even when so dilutdl as to 
be almost undetectable by any test 

R B Mar«tom 

K) Adam Street Strand August 7 


The Nsglest ef Boienee. 

A LAOr called on me toalay saying she had beeoT 
sent by the sanitary inspector of a large tosm a fesV 
miles from Mancl^er with specmims of a Uttfa 
winged beetle {Niptus hcloUtuut), which she and 
the inspector thou^t might be bed 4 iujgs 

Is It not extraordinaiy that those who are plaoad 
in posts of great responsibilitv In saititaor mattem 
are so ignorant of their Job that they cannot <Ra* 
tinguirif a flat wnngless bug from a Wmlesa and 
aln^ nherical beetle* 

1 sronder how much monev has been wasted la 
unneesasary fumigation and the destruction of 
bedding by the crass ignorance dispUqied by — 
tary inspectors of the dements of the natural Maloty 
ofjtfidr callliig SvDmy J Htenon. 

The VtHverdtv, Manchester August 11 
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of a given species about equal numbers of 
suQe and female individuals are developed The 
problem of the determination of sex, then, pre 
tents Itself in the form of two principal questions 
first, what is the mechanism which, at a certain 
moment, separates the flow of development into 
two different streams — ^those of female and male 
differentiation , and secondly, what is the material 
difference in the two sets of individuals thus 
separated, and how does the supposed difference 
act physiologically in order to direct individual 
development along female or male lines? We 
may call the first of these questions the problem 
of me mechanism of distribution of the two sexes 
while the second u the problem of the physiology 
of sexual determination 

It will be clear to every student of biology tbat 
the first problem m question is part of the general 
problem of the mechanism of heredity—^ a it is 
oeticerned wiffi the transmission of ^netic pro- 
perties from parent to offspnng and their distribu 
fion among offspring Therefore the study of the 
mtHlhfMTn of diatnoution of the sexes has formed 
on wtegrol port of modern work la genetics and 
pai tahea of its tnuaphal p rog ws We may 
eafely say thst to-day, in the h^t ef Menddism 
and the work accomplished in 'die realms oT cyto 
log7> the problem is solved as completely as the 
methods of biok^ permit 

The first successful attack upon the problem 
waa made when Doncaster and Raynor discovered 
jBid studied the faraoos case of sex luked uiberit 
once m the ounaat-aaoth, and Bateson mad 
IVumett furnished She Jdendehan analysu ef the 
case By fetlowaig the hereditary distrilmtion of 
a aomatic diardcter dosely lining with the dis 
tiBmtion sex, the inference could be drawn that 
one sex must be heterozygous for a Meoddiaa 
factor connected with sexual diffcreatiattoiif and 
tbeodmr sex hoteeaygous Thus one sex paduces 
two iuiids of gdrfrs in r e s p ect to the taotor la 
q a ea tioa, the otfier sex ealy one kmd. The re- 
Milthig mtacttoa is, ther rf o r e, the same as in a 
bach-croM between a hybrid Aa and tiie pure 
recessive form oa, both t^pes reappear again in 
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The 0etenwineHo« of Sox. 

By Prof R GoLoscionDT, Kaiser Wdhdm-lnstrtat fflr Blologie, Beriip-tKlMlbn. 

I N thu cnasmnmraMon it is p r oposed to give an 
exposition iff the sidiject cf ^ determmation 
of sex presenting chiefly the line of argument 
which the writer has been aUe to develop from 
recent work on the question In doing so it will 
be oonvement to contane our attention to one line 
of thought, though this will compel us to omit 
mention of much important work upon the prob 
lem 1 urther, it is proposed to hmit the account 
to the writer $ own fidd of work — namdy, the 
animsl kingdom For a more complete account 
w« refer tte reader to the author's book, Me- 
chanismus und Physiologic der Geschlechtsbestim 
ung (Borntraeger, Berlin, igao) 

The situation in regard to sex which is typical 
m nature is that out of a number of fertilised 


the offspring in equal ounberst Siaoe thea «b 
irpfw^nff number of cases of tox-Mhed laheflit- 
aoco have been analysed, aflwdhtbe'iMwgeaeral 
resolt, one sex IS homozygoas m to a aoio< 

differentiator, and produces one gametes 

— ke it IS hompgametM, the othm eex is hetero- 
^gous, and produces two types of gametes ' i « 
It IS heterogametic There u one compbcatMO 
so far as certaia groups of animtde ate con- 
cerned in mammals and in most of tbb insecta 
the male is the heterozygous sex, whecpas 10 mothi 
and birds it is the fenude which produces the two 
kinds of gametes The poosiUo meaamg of these* 
two types IS, however, a question of deteff*which 
does not concern us here 
Almost sunultaneoubly with the sohibon of the 
problem of the mechanism of distnbubdn of sex 
in terms of Menddian symbolism, ^ dslp hui g an- 
nounced that the odd cfaromoaome foim m the 
sperm cells of certain Orthoptera nod Hemiptera 
m^lht act as a differentiator of sex Since then 
the study of the sex dbromosomes has progressed 
with a rapidity and success which have rivalled 
Meadelian disraveries regarding sex The sunple 
resuk -which stands out to day as one of the haw 
facts of ^ology is this all the cells of the 
body of many animals contam m one sex either 
an odd chromosome, called an X-chromosome, or 
an unequal pair of chromosomes, caHed an X-Y 
group The cells of the other sex contain, instead, 
two X chromosomes As is well known all sex- 
cefis uadergo a reduction division whidi reduces 
the somatic number of chromosomes to one-half, 
this reduction is brought about by a palnqg of 
each maternal with a corresponding paternal 
chromosome and subsequent disjunction of whole 
chro mo so m es during tte mexitic divumn An 
odd X chromosome, whether it has a Y<«partaer 
or net, must, therefore, pass undivided to one of 
die daughter ceds during the.meiotic division 
The result is -the prodactwo of two matdtb eex- 
cdla, one with X, the other without X** Xn dfW 
-words, the sex containiqg the odd X ‘^or the 
X-Y group) forms two kinds of gasnetes, which 
are with and without X respectively— • s it u 
heterogametic The other sex, bomew, with its 
two X s, produces orily gametes witlTX, aad is 
therefore homogametic In fertilisatiop* then, ao 
X-nuoete of the latter sex may umte eiBier with 
a x-gasnete, or with an X gassete of the 
heterogametic sex Ibe retoh u XX- sad XY- 
zygotes— I s the two saxes * 

Tbe dose paraMism between <be gaaetie and 
qrtological facts led Gulick, Mofgfpb and the 
water to imntaiw the sfuuon that die g«ae(sc4«dU 
ef seaHhafced snhentaaoe oeuM be-eeasaletehr ew- 
feedellaMfdaetiqto 
^KoSar way am 
earned within die X-diromosoeaes, Su% gti 
usaaptm wodU tead to the d««rtM 
dehan explanadoo of sex-Unbed inbemai^ eiv 
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ifutnbutioii tex u only a symbolical way of 
raprcsentmg what actually happens when the 
m^anism of the X-chromosomes is set to work, 
or, as we put tt occasionally, both sets of facts 
expreM the same thing in different language 
Recent work has proved the correctness of such 
assumptions We need mention only that in the 
fly Drosophila, where breeding work showed the. 
male to be the heterozygous sex cytological in 
vestigation also demonstrated the existence of an 
X-Y group in the male (Morgan and coUabor 
ators), in moths, where genetic proof exists that 
the female is the heterozygous sex, the existence 
of an odd X chromosome in the female was con 
clusively shown (Seiler) But what we may regard 
as final proof was furnished bv Bridges when he 
analysed cases m which unexpected genetical be 
haviour of sex linked characters was shown to 
be explicable on the assumption of a non disjunc 
tion of sex chromosomes during the meiotic 
division and when he was able to add cytological 
evidence of such in event to the genetic proofs 
Thus we are led to belicic that the mechanism 
of the distribution of the two sexes among the 
offspring IS perfectly known it is furnished by the 
distribution during mciotic division of the sex 
chromosomes carrying among other factors the 
sex differentiators We are confident that the 
little opposition which is still encountered occa 
sionalJy will soon vanish before the weight of facts 
in fas our of such conclusions 
A knowledge of the mechanism at work is a 
safe basis from which we mav attack the second 
part of the problem of sex and so find an answer 
to the question How does the one X-two X 
mechanism act physiologicsll) in order to secure 
the differentiation of one or the other sex? The 
first attack upon this problem has been made by 
analysing a phenomenon which we have termed 
intersexuality and the mam line of the facts 
and the analysis in question are given below 
The work was done with the gipsy moth in 
which the female is the heterogametic sex and 
the mechanism of the distribution of sex is per 
fectly normal The phenomenon of intersexuality 
occurs, then as breeding experiments show, with 
out any disturbance of this mechanism Inter 
sexes — « a individuals which show definite mix 
hires of the characters of both sexes and as a 
whole appear to occupy a definite position 
between the two sexes — are produced regularly 
and at will in crosses between different geo 
graphic races of the gipsy moth If for example, 
a feihale of the Japanese race from Tokyo is 
crossed with a South European male, all the off 
sprmg are normal in the reciprocal cross however, 
(dl oiales are normal, but all svould-be females 
intcrsexual Or, again if we cross a f*>male of a 
Japanese race from Hokkaido with a male from 
Fukuoka, all the offspring are normal, but in the 
rectprocal cross all females are normal and all 
^oald be males intersexual 

If afe fix twr attention, fo^ the sake of s!m 
plidty only on the intersexual females — 1 s inter 
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sexes with the factorial and chromosomal con* 
stitution of a female — we may state that the 
majority of the different races belong to one of 
two categories — first, what may conveniently be 
termed weak races, and secon^y, strong races, 
which are those the males of which, if 
crossed with the female of a weak race, produce 
normal males and intersexual females In testing 
the different irong races at our disposal in crosses 
with females of any particular weak race, we find 
among the strong races a graded series according 
to strength The males of one strong race 
produce with the weak female 1 low type of inter 
sexuality individuals which exhibit only slight 
addition of maleness to their female constitution 
Another strong race produces with the same race 
of females a higher type of intersexuality, still 
another may produce <1 high grade of intersexual 
females while a fourth may finally trans* 
form all would be females into males, which 
cannot be distinguished (except by breedmg tests) 
from genetic males If we test the different weak 
races by crossing their females with any particular 
race of strong males we hnd again a series of 
degrees of weakness is shown by the lower or 
higher type of resulUng intersexuality From such 
experiments it follows that female intersexuality 
IS produced if a female of a weak race is crossed 
with a male of a strong race, further that the 
grade of intersexuality depends upon two vari- 
ables — VIZ the relative degrees of weakness and 
strength of the parental races in other words, it 
depends upon a quantitative relation of what we 
have termed weakness and strength 

By applying breeding tests it was shown further 
that strength follows in inheritance the distribu- 
tion of the X chromosomes or the sex factor 
Strength must therefore be regarded as a property 
of the well known Mendelian sex-factor locat^ in 
the X chromosome What we have termed weak- 
ness however, is inherited purely maternally 
This may mean that it is transmitted within tte 
protoplasm or the Y chromosome and in any event 
It must be equally present in every egg All these 
facts show clearly that an explanation on ordinary 
Mendelian lines is not possible Somethmg has to 
be added to ordinarv Mendelian symbolism in order 
to account for the facts, and this addition is the 
assumption that the factors in question are poll- 
sessed of a definite valency which acts in a quanti- 
tative way 

The X chromosome contains the factor for 
maleness whereas the factor for femaleness is 
inherited maternally The quantity of the latter 
is constant for each egg, whereas the quantity of 
the former is double in the male (XX), single 
in the female (X) If there exists such a 
normal relation that the one male quantity is leM 
efiScient than the female quantity while two male 
quantities act more strongly than the constant 
female quantity, and, further if it be assumed 
that the higher quantity controls sexual differs 
entiation it is obvious why normally one or Nte 
other sex is produced, although each egg might, 
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as expenmeats show develop into a female, a 
mate, or something between Finally, if it be 
assumed that the strong races are possessed of 
sex factors of a higher Solute quantity, the pro 
duction of intersexuality in the crosses is also 
explained— the big dose of a mate factor con 
fronted as the result of crossing with a dose of 
the female factor which is relatively too small 
determmes the character of the offspring even in 
the one-dose (X) state As a matter of fact 
all the breeding experiments devised to test such 
views have given results in accordance with 
theory 

Fortunately the analysis of the intersexual in 
dividnals could be pushed one step further towards 
a physiological understanding It could be 
demonstrate by a very large number of really 
amazing morpholog cal and em 
bryological facts that intersexual 
females are individuals which 
had developed up to a certain 
moment as females when sud 
denly the sex had changed and 
development was finished as a 
male Similarl> intersexual 
mates begin as males and end as 
females and the d fferent types 
of intersexuality were proved to 
be the consequence of the pos 
tion of the turning point in 
development A late turning 
point means that only certain 
organs which have not com 
Dieted their development can be 
forced into the line of differentia 
tion of the other sex the result 
IS an intersex of low grade An 
earlier position of the turning 
point consequently leads to the 
production of the higher grades 
of intersexes and a still earlier 
position to the complete reversal 
of sex The degree of inter 

sexuality is inversely proportional to the posi 
tion of the turnip point in the prioress 
of development liie position at this point 
of the analysis is this on one hand we 

have the presence of characteristic doses of 
substances called sex factors in definite quan 
titles on the other there is a period of 
varying duration (the time of development 
up to the turning point) the length of which 
18 proportional to the difference in the quantities 
of the two sex-factors This pomts emphatic 
allv to the idea that the sex factors are 
substances which cause take part m or 

accelerate a reaction m proportion to the quantity 
present The result may then be represented in 
the graph (Fig t) on the abscissa is plotted the 
time of development the Ime t-t being the end 
of embryonal and larval differentiation Ibe 
ordinate indicates the amount of that product of 
the activity of the sex factors which carries differ 
entiation in the direction of one sex The curve 
F shows the rate of production of the female 
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determinipig substances, which is coostant for eaiC^ 
egg of a given race Mm is the carve for die 
nude determining substances in the female (one 
dose X) MM in the male ^o doses, XK) 
In non^ reproduction the F and M curves 
do not intersect in devek^unent M^m, M|m, 
etc are the curves of the male determining ^ 
stances produced by the larger quantities of M 
substance in the X chromosomes of the stttMW 
races Their points of intersection with the F 
curve (m the case eff hybrid combmation) occur 
during development and represent the turning 
point where sex changes from femaleness to male 
ness The graph then gives the physiological sblu 
non of the case of intersexuality simultaneously 
it answers the question which led to the considera 
t on of the work on intersexuality — ^viz How does 


the presence of one or two \ chromosomes con 
taming sex factors act physiologically in order to 
induce the differentiation of one or the other sex? 
The answer is The mechanism which produces 
germs with two and one X respectively is an ideal 
mechanism to secure the higher velocity to one 
or the other of two simultaneous and competing 
reactions namely the male and female reaction, 
by starting it wiA the greater quantity of reacting 
substance 

But there is a limit to our analysis so far as 
the work on intersexuality is concerned We can 
see no means of ascertaining in moths in what 
this reaction the veloaty of which is influenced by 
the concentration of the reacting substances really 
consists The answer can be given we bdieve, 
by the facts of hormonic intersexuality 

It IS well knowm to every student of biology 
and physiology that in the higher verti^atqi, at 
least m birds and mammals the endocrine func 
tion of the sex gland plays an important fdte in 
the development of secondary sex-dkamptefs 
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l^lj castration in mammals prevents the normal 
development of the visible. characters, and results 
in the assumption even of female secondary char- 
acters by male birds. Early and successful trans- 
plantation of the heterologous gonad makes either 
sex assume, to a more or less complete degree, the 
characters of the other sex (Steinach, Goodale, 
etc.). We might term this the production of hor- 
monic intersexuality, but, ot course, changes 
appear only in those organs which arc able physio- 
logically to change under the influence of hor- 
mones, irrespective of the genetic constitution in 
regard to sex. But the methods which have to 
be used exclude a complete experiment in inter- 
sexuality, where the entire body, including sex- 
glands, ducts, etc., must react. Fortunately, 
Nature has performed such an experiment for us, 
ns the recent analysis of the case of the “free- 
martm," which we owe to the work of Keller, 
Tandler, and Lillie, has revealed. Among twin 
calves, cases of normal male and female are very 
rare. If both are not of the same sex, in most 
cases a normal male is accompanied by an ab- 
normal hermaphrodite female, the freemartin. It 
is now known that this freemartin is a typical 
case of hormonic interscvualitv. 'Ihe authors 
quoted above have been able to show independ- 
ently that in this case — but in this case alone — 
an anastomosis between the blood-vessels of the 
twins occurs, so that the same blood flows 
through both. In the male partner the testis, 
with its interstitial tissue, develops hrst, and 
before the ovarv of the female has reached the 
stage of endocrine function. So the female comes 
under the influence of the male hormones, the 
ovary stops differentiation, and all the sex-char- 
acters develop in the male direction. The result 
is the freemartin, a calf with female external sex- 
organs, almost male sexual ducts, and a sex-gland 
containing sperm tubules which arc incapable of 
spermatogenesis. Most interesting corroboration 
of this interpretation has recently been furnished 
in Lillie’s laboratory by Minoura, who was able 
to produce hormonic intersexuality experimentally 
by transplanting gonads into developing chickens’ 

^ff we compare this case of true hormonic inter- 
sexuality with the zygotic intersexuality of the 
moths, we see at once that the “turning point” 
from which sexual differentiation changes in 
the intcrsexual moth corresponds exactly to 
the moment w'hcn the male hormones are 
poured into the blood of the female in 
the case of the freemartin. Comparing the 
facts carefully, we feel justified, therefore, in 
giving the following answer to our former ques- 
tion : What is this reaction which is accelerated 
by the action of the sex-substances with a velo- 
city proportional to their concentration? The re- 
action is the production of the specific hormones 
of sexual differentiatbn. In insects this occurs 
in every cell of the bod^ as an irreversible conse- 
quence of the combination in fertilisation. In the 
higher vertebrates the reaction becomes more or 
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less centralised within the interstitial tissue of the 
sex-glands. 

That this solution of the problem of sex comes 
near the truth is rendered probable by the ease 
with which even the most complicated sexual 
phenomena fall in line with the theory. The ques- 
tions of parthenogenesis and sex, sex-mosaics or 
gynandromorphs, sexual polymorphism, inherit- 
ance of secondary sex-characters, and the different 
types of hermaphroditism, all find simple solu- 
tions, or, at least, appear capable of such. This 
may be demonstrated in the interesting case of 
the Gephyrean worm Bonellia, well known for 
its extreme .sexual dimorphism, the male being a 
rudimentary microscopic worm which lives as a 
parasite in the oviduct of the large female. 
Baltzer made the discovery that part ot the larvae, 
developed from fertilised eggs, become attached 
to the proboscis of an adult female, and live 
there for some time in a semi-parasitic way before 
developing into males. Larvae, however, which 
undergo development without the parasitic stage 
remain for some time undifferentiated, and then 
develop into females. If larvae which are fixed 
to the proboscis of a female are removed after 
a shorter or longer period, intersexes of different 
type are produted. Let us now suppose that we 
could devise an experiment to prove directly the 
correctness of the quantitative view of sex-deter- 
mination as represented in the above graph. We 
might perform it successfully by finding a method 
of accelerating or retarding the rate of differentia- 
tion without influencing the rate of the production 
of the sex- hormones. In the event of success we 
ought to be able to shift the point of intersection 
ot the F and M curves back into the time when 
differentiation was still in progress. The result 
would be intersexuality. It seems that Bonellia 
is able to perform this experiment by menus of 
the excretion of her proboscis. The F and M 
curves of the larv® seem to have such a relation 
that the male hormones are being produced quickly, 
and the female hormones slowly. The normal 
rate of differentiation is slow — so slow that sexual 
differentiation begins only when the phase of 
action of the male hormones has passed, and 
females are produced exclusively. The secretion 
of the proboscis, however, accelerates the rate of 
differentiation in a way analogous to the action of 
the thyroid in accelerating metamorphosis in, 
amphibians. In the case of parasitism of the 
larvm, therefore, differentiation takes place during 
the phase of action of the male hormones. Inteiw 
ruption of the influence of the secretion naturally 
causes intersexuality. Finally, we may state that 
recently we were successful to a certain extent 
in imitating this experiment with moths. By em- 
ploying low temperatures we could put back th« 
turning point for females of pure races of the 
gipsy-moth and thus produce intersexuality. 

Ever since poetics assumed its modern forql 
the problem ol sex has been clos^ linked with 
the general problem of heredity. The Mendelieo 
study of sex formed part of the general studv of 
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genetic factors, while the cytological study of sex 
was closelv connected with the chromosome theory 
of Mendelian heredity It therefore appears rather 
tempting to apply the quantitative views of sexual 
differentiation to the th^ry of heredity in general 
Recently an attempt has been made by the 


writer in Die quantitativen Orttndfaweh voif 
Vererbung und Artbildung ** (Bttrlm, J SptktgUX't 
1920) to attack the problm of the physiology 
heredity from this pomt of view A discuaiiod of 
this would however be beyoiK) the scope of this 
contribution 


Further ReniAiics on RehittTity' 


By Sir Oliver 
III 

Changes of Frequency 

A ccording to the usual presentation of 
relativity clocks appear to ^o slow to a 
relatively moving observer quite irrespective of 
any Doppler effect which can readily be allowed 
for Iheir rate would have to be mult plied by 
the fraction 1 /$ or which means that 

a clock on the sun seen from the earth say on 
December 31 or July i when the motion is exactly 
transverse would lose one second in two hundred 
miUion or about sixteen seconds per century 
But for testing purposes we cannot change the 
motion appreciably and so we cannot hope to tell 
if the clock would seem to go quicker if we 
stopped Reversal of motion even if it could be 
accompbshed would be no good the difference to 
be observed — unlike the Doppler effect —is 
^tween motion and rest or between rapid motion 
and slow not between plus and minus motion If 
we had a clock which we could fix at relative rest 
to our<ielves ind yet be sure that it kept time with 
the one we were observing on some relatively 
moving body the comparison might be made 
And the revolution or vibration of a rad ating 
atom (a) on earth and (b) on sun or star appears 
to satisfy the conditions If source and observer 
were moving together there would be compensn 
tion but if either was moving w thout the other 
there should be an effect such as by long accumu 
lation might be detected The Mercury effect 
allowed accumulation for n century or more The 
spectrum effect does not allow any accumulation 
whatever can be seen there must ^ seen instantly 
It must depend on what happens in n single period 
It IS true that a certain train of waves is needed 
for visibility and some succession is necessity for 
interference but so short is the senes required 
for mterference that position in the spectrum is 
'practically dependent on individual wave length 
The value of u* for the earth s orbit considered 
circular is equal to the sun s gravitational poten 
tial at the earth s distance under the mverse 
square law say -V or twice that potential 
u^er the direct distance or centnfugal force law 
Hence the slowness to be expected 
may be wntten either i+V/ac* or i+V/c* and 
the second term is the displacement towards the 
red which is being looked for Only of course it is 
being Ipoked for where the potential is strongest 
VIZ close to the sun for there it is two huirared 
tunes stronger than in the neighbourhood of the 

1 Comlmadroap 
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earth (the radius of the earth s orbit being two 
hundred times the radius of the sun) It seems, 
however that a small fraction of the gravita 
tional effect ought to be produced as the result of 
the earth s motion even if the sun were nothing 
but a central source of light 
Ihe occurrence of the factor 2 is curious and 
Lorrtsponds with a similtr f'lctor in the ray 
bending calculation But 1 do not now discuss 
it because a spectral shift due to transverse motion 
IS doubtful bpicc measuring rods shrink it is 
true but in the direction of motion not in the 
sun s direction so the measured ^elocltv of light 
from the sun would be constant without any time 
correction Yet it is not easy to see how a clock 
discrepancy can be dependent on the direction of 
motion apart from the ordinary allowance for 
light speed 

Changes of Inertia and Weight 
ihat an electric charge possesses the funda 
mental material quality of inertia by reason of 
the magnet c field which inevitably is generated 
when It moves was first calculate by Sir J J 
Ihomson so lont ago as 1881 That this electri 
cal inertia is a function of speed so that as the 
speed of light 15 approached it ought to undergo 
1 rapid increase of value was prraicted and its 
Amount reckoned ^ both J J Thomson and 
Oliver Heaviside l^at the facts of observation 
were in accord with the pred ction was verified 
first by Kaufmann and then by others while that 
this subordinate dependence of inertia on speed 
applies even to neutral atoms of matter is a con 
sequence of the fairly ascertained electrical nature 
of their consutution On the theory of relativity 
the variation of inertia appears to follow without 
any electrical theory at all as a result of changing 
tlic frame of reference to moving axes The ^di« 
tional mass corresponds to the kinetic energy of 
the moving matter divided by c* Which sug> 
gests that me whole mass is probably a demortstra* 
tion and a result of fine grained aethenal rotational 
energy with veloaty c 

It IS legitimate anyhow to assume as a work- 
ing hypothesis that the mass of a body is not 
really constant but that at the speed « it becomes 
w— /9mo or m*/^{t— u^/c*) 

The speed necessary to display this effect l» 
usually attained only by electrons and pofitiijse 
nudei in a vacuum tube, or by aid of spoptatfeo^ 
radio-activity but the refinements of astronomy 
are so great that the planet Mercury is moidog' 
fast enough to exhibit some resub d^iendent on 
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1^ vftri«tioa of inertia, if it were allowed to 
Acc am ul a te for a century. If the speed were con* 
ftant it could not be detected ; but the speed is not 
constant. The orbit is elliptical, for one thing; 
and the solar system is in motion, for another. 
Sk)metimes, therefore, the solar drift will be added 
to the orbital speed of Mercury, sometimes it will 
be subtracted from it. 

Here then is a definite problem : to trace 
the consequences of this variation of inertia on 
the form or details of its orbit ; and this problem 
I attacked in the Philosophical Magazine for 
Ausrust, 1917, and found that it must lead to a 
cufflulatiye apsidal revolution unless there were 
some compensating cause. The paper was 
followed up by Prof. Eddington in September and 
October 1917 and June 1918, by Mr. G. W. 
Walker in April 1918, and by myself again in 
December 1917 and February 1918. 

We found that if the sol.ir drift were sufficient, 
both in magnitude and m direction, to ghe the 

E r value for the perihelion progress of both 
jry and Mars — as it easily might be — a 
smaller effect could not be denied to some of the 
other inner planets; and there would be accom- 
panying small eccentricity changes, not cor- 
responding with observation. The best solar 
drift is one with the speed i 7 x 10— < c, and longi- 
tude 173®, for its component in plane of ecliptic. 
This will suit Mercury, both for apsidal revolution 
and for eccentricity. The perturbations that 
ought theoretically thus to be caused in the other 
inner planets are tabulated below; and, to com- 
pare with these calculated values, the table gives 
also the actual estimated or observed outstand- 
ing secular variations per century, both for the 
perihelion progress, dta, and for the change of 
eccentricity, de, (See Pha. Mag.. February, 
igi8, pp. 148 and 154,) 


Outstanding Perturbations per Century. 


lebr drift ■Manwd 

ZVnmTfM. 1 

•iide*Ut 

Calcii 

Me 

Mercury 

Venut 

+ 8-34 
+ 1 46 

Berth .. .. 

+ 1 04 

Mere.. 

-oua 



+ S-48 
-005 
+ 0'I0 

+075 


-0-88 

+oai 

+ox>a 

+0-39 


The discrepancies between theory and practical 
estimate, though small, are considered to be 
beyond anything that Can reasonably be attributed 
to errors of modern observation ; and if that is the 
final verdict of astronomers, after reconsidera- 
tion of the figures, it becomes a question what 
is the compensating cause that prevents fluctua- 
tiofts of inertia from taking effect. The only 
cause that has suggested itself is a variation 
ia the Newtonian gr.ivitation constant, due to 
its being a function of velocity; so that weight 
is modifiedt somewhat in the same sort of way as 
i^trostatic forces are modified, by rapid moto. 
(WW. Mag., February, 1918, p. 156.-) 

..Frof. Eddington has now agreed (see bis admir- 
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able book, “ Space, Time, and Gravita^n, " 
p. 135) that the result of the whole^ discussion » 
to prove that gravitation has “ joined con- 
spiracy,” and has succeeded in concealing any 
effect of uniform motion. 

But, on Eddington’s improved theory (Phil. 
Mag., October, 1917), it achieves this result m an 
odd way, and apparently does not sustmn Em- 
stein's ” Equivalence ” thesis, that inertial mass 
and gravitational mass .irc the same in all cir- 
cumstances; or, briefly, that vveight is always pro- 
portional to mass. Some caution is here required ; 
for the proportionality of weight and inertia seems 
to be interfered with at high speeds. Their pro- 
duct, not their ratio, appears to be involved in a 
planetary perturbation, regarded from the point 
of view of the electrical theory of matter; and 
hence, if one increases, the other must decrease. 

Galileo’s experiment on the Tower of Pisa, 
roughly, and Newton’s pendulum determinations, 
more exactly, established the proportionality of 
mass and weight: .md recently Prof. E0tv6s, fol- 
lowed by Prof. Zeeman, has confirmed Newton’s 
conclusion to a high degree of accuracy, so far 
as ordinary circumstances and slow motions are 
concerned (See the excellent new edition of Clerk 
Maxwell’s wonderful little book, Matter and 
Motion,” brought out last year by Sir Joseph 
Larmor (S.P.C.K.), pp. 34 and 143.) But the 
astronomical evidence cited above seems to 
require that the Newtonian gravitational constant 
shall diminish at high speeds, being multiplied by 
the factor i -ii*/c*. Only thus can it compensate 
the inevitable increase of inertia (i-tt*/c*r^; at 
least if the increase of inertia sustains its full incre- 
ment of weight. If the increase of inertia due to 
motion is not subject to gravity, then v/(i-u*/c*) 
will suffice as the factor of the gravitation con- 
stant. (Phil. Mag., February, 1918, pp. 143, 145, 

Assuming that so it will turn out, after further 
detailed scrutiny, it is clear that weight is affecteo 
by high-speed locomotion. For the increased 
mass of a fast-revolving planet would by itwlf 
undoubtedly cause a minute apsidal progression 
sufficient to be observed ; and the fact that 
for several of the inner planets the outstand- 
ing perturbations are less than the calculated, 
shows that compensation must somehow occur. 
It is to be hoped that the peculiar nature^ of the , 
compensation, here suggested, may ultimately 
throw light on the gravitational structure of the 
aether Meanwhile, unless some er«>r is detected, 
it appears in conflict wjth the universal propor- 
tionality of mass and weight. 

We shall now proceed to a few remarks on 
points connected with the more general theory 
of relativity. 

Erratum. — In the first article of the present 
series (Nature, August 4), on p. 718. xst col., 1 . 6 
of and para., delete the words “in v if it ia 
nopoaed to and substitute "when the 

observer reverses hia motion.” 

(To he continued.) 
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Cohesion. 

Dr. Hbrbcrt Chatlbv. 


W HEN one turns from an account of the dis- 
covery of a " dark star " by celestial 
dynamics to an investigation of the properties of 
the excessively minute whirling electrons in an 
atom, the impression is gained that within these 
limits at least there is but little more than rela- 
tively unimportant detail to learn. Such a notion 
is quite erroneous. More is known of the 
mechanism of plants on one hand and of 
electrons on the other than of the most ordi- 
nary and apparently simple mechanical pheno- 
mena. The most expert physicist can make only 
a near guess as to the motion of a billiard ball 
under given conditions as to stroke, weight, etc., 
since there is an imperfectly known factor, fric- 
tion, in the problem. Similarly, although he can 
calculate with great precision the force with 
which one piece of iron attracts another when 
they are a foot apart, he cannot say with anv 
accuracy from first principles what is the tensile 
strength In each piece of iron. Engineers simi- 
larly have made countless experiments and have 
also obtained very many data from constructional 
exi^rience which give average values from 
which, by allowing a liberal margin for uncer- 
tainty, structures can be safely designed ; but that 
is all. 

Doubt still prevails as to the nature and 
laws of the force or forces causing cohesion 
Lord Kelvin concluded that Newtonian gravi- 
tation would explain cohesion if it be sup- 
posed that the particles are exceedingly close. 
Sutherland and Nernst have regarded cohesion 
ns identical with chemical afiinitv, and therefore 
with electrostitic force Tolver Preston believed 
it was due to some mysterious dynamic action 
arising from the oscillation of the particles. 
Crehore, an American ph)sicist, deduces it from 
a residual electromagnetic effect of the omnipotent 
electrons. Most recent students, following 
Sutherland, regard it as a residual electrostatic 
effect of the opposed chaiges in the atoms which, 
although in electrical equilibrium, are not coin- 
cident in space; some, however, prefer to con- 
sider it as largely electromagnetic. 

The only satisfactory method of commencing 
a scientific investigation is to state all the known 
particulars and formulate hypotheses on the basis 
of the apparent facts. Proceeding so, we may 
note that : — 

(\) All solids, being such, cohere to an extent 
which changes with their composition, physical 
struc^e, and temperature. Broadly speaking, 
cohesion varies with density and decreases 
with increase of temperature. It is quantitatively 
of the order of one millionth of a dvne per mole- 
cular pair. 

(a) TKe range within which cohesion is effec- 
tive is very small, not greatly exceeding one mote- 
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cular diameter. Two pieces of material when 
pressed together cohere only when great foroe is 
used, if they are very higUy polishM or if tiiey 
are so soft that they readily interpenetrate. 
Solids, with very few exceptions, break by tension 
when stretched 25 per cent, cf their length, imply- 
ing that the particles need to be separated only by 
less than one-and-a-quarter times the usual dis- 
tance from centre to centre for cohesion to become 
inappreciable. Even the exceptional substances, 
such as rubber, break when stretched but little 
more than twice their length, and do not change 
much in volume. Solids at the fusing point 
become liquid with negligible change of tempera- 
ture and only from 5 to 10 per cent increase of 
volume. 

(3) Solids in general, with the exception of the 
so-called plastic materials, extend with tension 
and shorten with compression proportionately to 
the force emplo>ed within certain “ elastic limits, " 
and are stable within those limits. The volumes 
increase slightly up to the elastic limits. 

(4) Beyond the elastic limits the tensile and 
compressive strengths increase but slightly, and 
when the strain (extension or compression) 
becomes appreciable the strengths decrease. 

{%) Liquids and gases show a slight " molecular 
pressure '* or internal attraction, varying approxi- 
mately as the inverse fourth power of the dis- 
tances between the centres of the molecules 

It should perhaps be pointed out that an incon- 
sistency is involved in the notion of " failure by 
compression ’’ It is obvious that compression 
can do nothing but bring the particles into closer 
proximity, and if lateral expansion is prevented 
ultimate failure Is inconceivable unless there are 
internal voids. Ordinary compression causes 
failure either by oblique sliding {“ shear *’) or 
by lateral expansion. 

It is required, then, to find a force which 
has no external resultant under natural con- 
ditions (save perhaps the normal gravita- 
tional attraction), resists tension and com- 
pression proportionately to the displacement 
of the particles for small ranges, and has but a 
limited power to resist tension which ceases at a 
nipderate range and a great power of resisting 
compression. It is difficult to conceive of one 
force having all these properties, but perfe^y 
simple to imagine an attraction and r^ulslon 
combined that will do so, provided that th» attract- 
tion decreates more slowly with separation thm 
the repulsion. A series of papers by the present 
writer to the Phvsical Society of London (1913'" 
19) and a paper in the PhU. Mag. (Au^t, 1980) 
attempt to deal with the problem on mse UnOSw 
When the solid is at rest the attractions and 
repulsions balance. If a tensile force I4 applied 
the particles are separated, but since die attfao 
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tbq dnmnithet Um rapidly with 8«paration than formula on thcM lines which g^ives a con- 

the rmulidofl, there is a surplus of attraction which tinuous expression for cohesion and gravita- 

prdvides a tensile resistance If the applied tion Newton s great discovery was that 

force IS increased, the resistance wiU also increase gravitation vanes as the product of the masses 

up to a certam value, depending on the rates at concerned divided by the square of the distance 

which the attraction and repulsion respectively between their centres, and the success of this law 

(Change Further strain causes failure On the in explaining the motions of the heavenly bodies 

other hand, if a compressive force is applied the proves with overwhelming certitude its accuracy 

particles are brought together and there is a for all distances but the smallest, andjiossibly also 

surplus of repulsion which, like the surplus of the enormously great \\ hen, however the dis* 

attraction, vanes with the amount of the strain tance is comparable to the usual distance between 

but differs m that it may be indefinitely great for the centres of the stoms or molecules in a solid a 

vtxy high proximity of the particles strong doubt as to the applicability of Newton's 

As to the rationale of the process little can be law arises, for it would appear that when two 

said The dynamic energy of the oscillating par- molecules are separated to twice their usual dis- 

ticles and the consequent rigidity of the atoms and tance in a fluid the mutu il attraction in the second 

molecules seem to provide a kinetic basis for the position falls away much more rapidly than 

repulsion As is well known most solids con Newton s rule implies and the attractions are 

tract when they lose heat and since heat is elec quantitativ el> enormously greater We may of 

tronic, the fact that most soUds increase in course suppose vs did Sutherland that gravita- 

cohesion when cooled would be quite consistent tion has nothing to do with cohesion but this does 

with atomic and molecular oscillation or rotation not satisfy the craving for continuity 
provided that such motion is the cause of repul Here, then is a field for investigation of the 
Sion highest practical importance If cohesion can be 

Whether the attraction is electrical, chemical properly connected to other physical properties it 
dynamic or unique is not fully determinate but is conceivable that new compounds of great 

since there is a fairly consistent hypothesis in terms strength due to a critical state of cohesion arti- 

of electrical theory, a bias in that direction is liciallv produced would be found Chemistry, 

natural so long as no practical objeitions occur crystallography metallurgy and engineering 

Kelvin s gravitative theory seems to be baseless would all benefit bv such m advance in knowledge 

for it leads to inconsistent results when tht actual of the ordinary properties of matter Somewhat 

spacing of molecules IS considered but there is no piradoxically it would appear that a complete 

intrinsic objection to an hypothesis which would solution of the macroscopic properties of matter 

make gravitation the residual of cohesive attrac- would also solve the question of the inner struc- 

tion The writer has developed an empirical ture of the molecules and atoms 


International Conference of Chemistry 

International Conference of Pure and national Council and send m addition delegates 

* Applied Chemistry held at Brussels at the to the annual conferences So far as Great 

end of June was nominally the second of these Britain is concerned, the I ederal Council has 

conferences, that at Rome in igao being the first invited its president, Sir William Pope, Prof 

but there were at least two earlier assemblies m Philip, Dr M O Forster Mr E V Evans, and 

London and Pans which led up to the organisa- the two honorarv secretaries Prof H E Arm- 

tion, which seems now to be firmly established strong and Dr Stephen Miall to serve on the 

More than twenty countnes are included in the International Council for the next three years 
organisation, Germany, Sweden, and Austria being The work of the International Conference is 
the pnncipal opes which are not yet represented divided among a number of commissions dealing 

A number of well-known chemists took part with specific subjects or proposals of an inter- 

in the conference — Profs Charvanne, Cnsmer, national character \mong these the Commission 

Swartz, and Timmermans (Belgium^, Billmann on Chemical Elements will replace the former 

(Denmark), Conant and Mackall (United States) Commission on Atomic Weights It was felt 

Moureu, iKhal, Matignon, and Urbain (France), that the exact determination of atomic weights 
Pope and Lowry (England), Garelli and Nasini and their publication to several places of deamals 

(Itfuy), Halvorsen (Norway), HoUeman and Kruyt has now lost a good deal of its scientific signifi- 

(HoUand), Guye and Pictet (Swntxerland), and cance m view of the work of Dr Aston and others, 

several nspresentatives of moustnal chemistry, and that exact atomic weights are now becoming 
h^udiag M Kestner, to whose energy and deter- factors of analytical calpulation rather than fea- 

imnhtion the organisation is so much indebted tures of a chemical hypothesis The isotopes or 

Each of the countnes concerned has a council atemne numbers are taking the premier place, 

eorreqKMidtag to the Bntish Fedei;al Counal for and the atomic weights — often representing merely 

Pure and Applied Chemistry, and the various the average of a mixture of isotopes — mil be of 

aationa] ooum^ appmnt mnnbers of the Inter* practical rather than theoretical interest The 
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cominiuion hm» therefore enlarfed it$ jurist* 
tion, and will publish the constants of atomic 
weights, isotopy, and radio>activity ; moreover, 
instead of being composed almost exclusively ot 
analysts of exceptional ingenuity and manipulative 
skill, it will include recognis^ experts on iso- 
topes and atomic ped^rees. 

The questions of international nomenclature, 
contractions, abstracts, and standards were dis- 
cussed and reports adwted, but the main work 
on most of these topics is still to be done, and the 
various committees appointed to consider these 
matters have a huge mass of detailed investigation 
before them. In connection with abbreviations in 
chemical literature Dr. Pondal made the gratifying 
announcement that the Argentine Chemical Society 
would bear the necessary expenses. 

A list of pure research chemicals manufactured 
in Great BrUain was submitted b> the Association 
of British Chemical Manufacturers, and a further 
list containing many additional products is in 
course of preparation. M. Marie, whose name is 
well known in connection with tables of con- 
stants, submitted a report on this subjKt. 

A commission was appointed to consider inter- 
national patents, and its work is not yet com- 
pleted. It appears that a considerable mass of 
evidence is necessary before a report can be 
drafted, and it is hop^ that those who have ^iven 
consideration to this problem will communicate 
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with the Federal Council for Purq aad AmIM 
Chemistry at the officei of the Cbemide^ SAletgi 
at Burlington House. 

The question of industrial hjrgiene is 1 
into prominence, and a commission was apt 
to deal with this subject. Duriur receqt mon^ 
papers on industrial hygiene have been read before 
the Socie^ of Chemiem Industry, the Royal Sooi^ 
of Arts, the British Medical Association, and other 
societies, and the hygiene section of the Inteiv 
national Labour Office constituted by the Treaty 
of Versailles has undertaken an immense task in 
relation to diseases of occupation. It is time the 
whole question was examined scientifically and 
carefully, but the problem is one of considerable 
complexity. Very few of the medical experts have 
accurate knowledge of the chemical and engineer- 
ing factors involved, and but few of the manufac- 
turers or employees most concerned are able to 
form a sound judgment from a pmsal of the 
pamphlets written by experts maintaining \rith no 
little heat their various opinions. If ue inter- 
national commission can study the problem so far 
as it concerns industrial chemistry, it will perform 
a most useful and timely service. 

It has been decided to hold thb J^xt conference 
of the International Union in lM«e, and there 
is a suggestion to have the meWng^St Lyons, 
which will be a very convenient locality for most 
of the countries concerned. 


Obituary. 


Prop. G. Lippm\nk, For. Mem. R S. 
TJ*RENCH science has suffered a very great loss 
•T in the person of Prof. Gabriel Lippmann, 
who died at sea on July 13 while returning from 
Canada, where he had taken part in the mission of 
Marshal Fayolle. Prof. Lippmann was born in 1845 
at Hollerich, in the Grand Duchy of Luxemburg, 
of French parents, who soon after his birth settM 
in Paris. He passed through the higher normal 
school, and devoted his life to teaching and 
research. He became professor of physics at the 
Faculty of Sciences in Paris in 1878 and director 
of the laboratory for physical research at the Sor- 
bonne in 1886, and was elected a member of the 
Paris Academy of Sciences in the same year. Of an 
original and independent mind. Prof. Lippmann 
left his personal mark on all questions he touched. 
The phifcsophical and general side of scientific con- 
cepttons claimed his attention particularly, and he 
saw clearly the connecting links between differing 
phenomena. His work on electro-capillarity dates 
from the time when electricians began to see the 
power and flexibility of the new instrument. He 
taw at a glaoce the future of electridty. Every 
physicist ImoWs his oipillary electrometer and the 
connection b6 established between the constant of 
Laplace’s formula and the potential difference* 
but be showed as well how mechanical work could 
be obtained fibm an electro-capillary motor. At 
t^ tilde he made these discoveries and stated the 
brinciple of the ronservation of electricity he pub- 
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lished other work in which he played the rdle of 
I pioneer. In his note in the CompUs rendut 
of the Pans Academy of Sciences for 1875 
the properties of an electrified *' water surface^ 
he earthed a mass of water by a wire ending 
in a Wollaston electrode, and showed that if a 
stick of rubbed resin was brought near, oxygen 
was set free at the electrode, while hydrogen 
remained in solution. Ostwald, in his " General 
Chemistry,” begins his treatment of ionic dieory 
with a description of this experiment. On the 
publication of Rowland’s discovery Pntf. 
Lippmann showed, in June, 1879, that tbt 
phenomena ought to be reversible and that eln- 
tricity ought to have inertia. This idtt of 
reversibility was a frequent subject of his thoughts, 
and he often reverts to it in his celebrated treatise 
on thermodynamics. Prof. Lippntann also pub- 
lished in some calculations on induction in 
I resistance free circuits, which twenty years'^afteK 
I were confirmed by the experimeqtt of Prof. 

I Kamerlingh Onnes. In 1891 he communkated to 
the Academy of Sciences the principles of ifis- 
covery with which his name is Immediately SMeF- 
dated : that is, colour photography by Interfer- 
ence. The accurate solution of tte problem ^ 
the renroduction of colour is thus oibtidned froai 
the thin laminte which had such an attraction lOr 
the mind of Newton. Prof. Lippmann was i nm 
I of few words. So long as he was unable to 
I to a problem a form which would lead Wot m 
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fttBtfactwr; t» tnoiMlf, those who knew 
fcira indifferent He would 
a y t i U ’ tnieg together, md m a few word* would 
mtMt how itx hit thoughts had taken hun into the. 
NadOmentals e€ the subject During the last year 
0 his life he devoted imich attention to relativity, 
Ibd im his last voyhge from Havre to New York 
ith spent most of his days discussing it with 
WPOf Michdison The work Prof Lippmann 
idhves behind him is of capital importance but it 
lepresents only a part of the thoughts of a man 
cd seieiice with vieus acute and deep whom 
the seardh for perfection and a reserved tempera 
aienf kept far from noise and strife 

Cait W E RotSTON 

Thb sudden death on August g at forty five 
ypors of age, of Capt \V b Rolston wdl be 
neatly regretted by many old students of the 
wyal CoUege of Saence South Kensington, 
whm he received his saentific trauung Capt 
Rolston was the founder and managing cditn of 
the Cologne Pott — the admirable daily paper 
published by the British Army on the Rhine-— but 
M was well known in astronmnical circles by his 
work with Sir Nonnan Lockyer, and at Cam- 
bridge He entered die Ri^al CoU^e of Scwnoe 
«s a Icaoher m Trammg, and for about a year 
assisted ra the demonstratKMis m the course of 
astronomical physics there gaming also some 
experien(.e in sirfar physics work In iSgg 
Rolston took up a teaching post, but returned 
sgam to the Sirfar Physics Observatory at South 
Kensington in igoi and remained on the staff of 
the observatory until he joined the Buffs in igt; 
He was with Sir Norman Lockyer for twelve 
years before the transfer of the observatory to 
Cambridge ra 1913, where he continued to be a 
aiemher of the staff 

After some prebminary work in the general 
foutuse of the observatory, Rolston became nuunfy 
responsiM e for aeveral speaalised branches of tlw 
mvestigatioiis 10 progness One of the moat un 
jKNrtmit of these was aa attempt to apply the prai- 
«ipks of Stokes’s Law of Radiatam to the deter 
gnnation of the relative temperatures of stellar 
htaojpheres A fundamental feature of Sir 
.^lormaB Lockyer’s Kensington classificatMxi of 
tteOar spectra required the recogoitum of diSerent 
temperature levels, and to investirate this a special 
ItftWiuitw: camera, with quartz cakite optical tram, 
was dbtauied and mounted on one of the equatorial 
b des b qpea. Pairs of stars were pbotogrsphed on 
the same plate under conditions as nearly ideatical 
S^lkwaihle, with oootrolled exposures designed to 
g^ photogiaphic mteosity for the region 
Ebr then mcasunig' the relative uiten* 
uty « the red and violet regions respectively, it 
WM posidble to arrange the various spectra !n 
oWkf nf temperature te^ These observatums ex 
tebdtd ovar dbout three years, and the results 
i|^ cemfflBinicsted m a pap^ *to the l^al 
Mfiiety io |Mm on the Teaqierature Cbuidaos 
iSm « SIsgEr^ In sddttloo to takmg « share fo 
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the i^scrvational routine work, both day and 
night, on solar and stellar spec^, Ridston re- 
peated much of the reduction work on old obser- 
vations of widened lines m sunspot spectra, and 
brought the summaries up to date 

From 1907 to 1913 Rolston was chiefly occupied 
with the i^uction of orientations, and with stone 
circles and temples in various parts of the world, 
these being regarded as having originally been 
designed by tlwir constructors to serve for the 
deteimination of time and season in the regulation 
of the economic and religious life of the early com 
munities The results of these researches were 
eictremely suggestive, and were communicated by 
Sir Norman Lockyer to the Royal Soaety 

During the last two sears before the transfer 
ence of the observatory to Cambridge Rolston was 
engaged in preparing a comprehensive account of 
the observations of nova from the discussion of 
all available matenal and this ^as published as 
a separate volume entitled Phenomena of New 
Stars After transference to Cambridge he took 
charge of the Huggins spectroscopic equatorial, 
and also assisted in the reductional work on stellar 
spectra 

Throughout his connection with the Solar 
Physics Observatory Rolston took great interest 
in the dissemination of scientific knowledge, 
and was most successful as a writer and as 
a popular lecturer For a number of years 
before the war he wrote the notes for Our 
Astronomical Column and also contributed 
numerous articles and reviews The experience 
thus obtained was turned to excellent account 
when m March, 1919 he founded the Cologne 
Post the unique daily newspaper which has had 
such valuable influence in revealing Bntish thought 
to Germany His success show^ the value of a 
scientific training to business management and 
literary balance and the frequent articles and notes 
on scientific and educational subjects published ta 
the columns of his journal commanded both attao- 
tion and respect Rolston was indeed a man of 
sterling wor^ and sound knowledge, and all srto 
knew him will deplore that he has been taken 
from them in the prune of life 


SAMtmL AlPBED VaRLEV 
Bv the death on August 4 of Mr S A Vari^, 
at eighty-nine years <3 age we have lost aliMst 
the lut of those pioneers who were associated 
with the application of electricity A younger 
brother of the late Cromwell Varl^, F R S , and 
an early student and disaple of Midiad Faraday, 
Mr Varley was a notable inventor even com- 
paratively early in life, when in the service of the 
clectnc Telegraph Company His name w«»d 
fame will always be especially associated with 
dynamo-electnc machinery, the first examjde of 
wmich he produced in 18^ This was a telf- 
exettmg machine wnth soft iron magnets Teh 
years later Mr Varley patented the ongiiufl com, 
pouqd-wotiad dynamo This afterwards hccamc 
the subject of litlgatioa, when Mr Variey’s claiaia 
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to priority ^»ere in the end completely established 
The machine may be seen amon^fst the hutoncal 
apparatus at the South Kensington Museum 
His other inventions included a hghtning protec- 
tor for telegraph lines and cables a polarised 
needle telegraph instrument, and the time-ball as 
now used at Greenwich Observatory and else- 
where 

Mr Varley following Lord Kelvin contributed 
a highly useful paper, in 1858 to the Institution of 
Civil Fngineers on the electncal qualifications re- 
quisite in long submarine telegraph cables, as well 
as another on the same subject to the Society of 
Arts In setting forth here the true electrical 
qualifications for the working of a submarine 
cable he showed in a very convincing way that 
conductor resistance was as much a factmr in 
retardation as induction He was the son of a 
famous artist Cornelius Varley and was one of 

famous fimily of electricians C B 

It is with much regret that we have to record 
the death of M Jules Carpbntier on June ag 
M Cirpentier was bom in 1851 and received his 
education at the Ecole Poly technique In 1876 
he entered the service of the Paris-Lyons- 
Marseilles railway as assistant constructional 
engineer, and would probably have developed his 
genius for machine construction in the service of 
the raduay had not the death of RuhmkorfF 
directed his attention to the design of electncal 
apparatus He took over Ruhmkorff s work- 
shops reotganised them and commenced to manu- 


facture standard electrkal jqpparatus tlrfWbieiM 
the measurement erf tint heavy curraata nfiqwfiatt 
for the application of elfc tfi ctty to 
Amperemeters, vedtineters, electrodynanaomwajWK 
and other apparatus associated with the na<na hi 
d Arsonval, Marcel Deprex, and Baudot were m h 
large measure devdoped and made practi^ 
instruments by the nnius of Carpentwr Hll 
activities did not end with electncal instrument- 
making for his name is also assoaated witJr thred- 
colour photography, while during the war bis 
worksh^s turned out a number of pensctqiea tof 
use on submarines M Carpentier was elected $ 
free member of the Pans Aciulemy of Sciences in 
1907, where he represented the mechanical arts 
and the manufacture of instruments of preeision 

The death occurred on August 13, at the age of 
sixty-five years, of Sir Ai frkd W W Dalx, late 
vice-chani^or of the University of Liverpool SIp 
Alfred was educated at King Edward’s School, 
Birmingham, and Trimty Hall, Cambridge For 
twenty years he was lecturer, bursar, and tutor 
of his old college, during which time he established 
for himself a reputation as an able administrator 
of university affairs, as well as a> classical scholar 
In 1899 he was appointed prinapal of University 
CoU^, Liverpool, and when Victoria University 
was dissolved in 1903, and its separate colleges 
assumed university rank he became the first vice- 
chancellor of Liverpool University, retaimng this 

r !t until 1919 when he was succeeded bv Dr 
G Adami 


Notea. 

smallpox IS so rare that many doctors have never 


Ihb local secretanes of the British Association for 
the Edinburfjh meeting desire to contradict the state 
ment which appears to be current in some quarters 
that the hotels and boarding houses of Edinburgh are 
fully booked for the period of the meeting There is 
plenty of accommodation vacant in certain hotels in 
boarding houses, and m apartments , and in one of the 
host^t-a modem ullLpf residence-fifty places are 
still available for the accommodation of members 
The Secretary fo^otels and Lodgings the Univer- 
sitv Edinbu^ will be glad to answer inqidnqf 
Members who write to hotels and boardmg-houses 
direct dunild enclose a sUmped addressed envelope for 
reply 

Thx outbreak of smallpox m Nottingham is at 
present kept within bounds by the incessant worit of 
the medical and avtc authonties The trouble is 
that Nottingham has been for some years a hunt- 
ing-ground of and ’ pec^le Still we may be fairly 
sure that Nottingham will not suffer the fate of 
Gloucester, where 379 unvaednated children died of 
smallpox in 1895-96 But there is always this diffl- 
cultv that vaoctaation in early duldhood, though 
it may fail to gi\e complete pro^hon against small- 
pox some years later, may so modify the attadc that 
ase IS nustaken for dudten pox This mistake 
be redconed as wdl-nigh inevitable, now that 
NO 3703, VOL 107] 


seen a case of it The annual report (ipao) of the 
Scottish Board of Health contains a good summaiy 
of the Glasgow epidemic last year It is the edd 
story that the general neglect of vaednadon in 
childhood IS bnnging about a reversion to the origiiMd 
habits of the disease Smallpox naturally prefers 
children under ten years of age and now it gem 
them Of course we all know that vaccination is 
not a perfect method, sve all hope for a perfect 
method, we all svould bke to get nd of the to 
be able to use a non-bdng vacane, exactly stan« 
dardised, a fiypodermic dose, and no sendcfaliig of 
the slun Some day, surely, this perfect method 
will be worked out Meanwhile we all know wb«t 
would haj^en if it arere possible to tako 0 sdwoi df 
soo small children, to vaccinate too, to laanfO too Uth 
vacanated, and then to expose the whole acboei to 
smallpox Even the and-vacdnatioalsts know wkgt 
would happen The {nasent ivtltar put this vie# el 
the disease to one of them, and be aoewered flun 
God would interfere in fevour of the unvetkifuited 
children a fool’s answer Two cases of sntjtfk 
pox have Just occurred In Huddersfield (Tfines, 
August 11} Let us hope dwt vaednaffek of qqfi- 
tacts, quarantioe, and other aaidtaiy maaaufag 
prevent the spread of infection Prthalify Wf afM| 
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t outbreak* (rf the duean this autumn and 

intendoa of the Rockefeller Foundation 
2i|(nd)]iah from time to tune a circular of information 
mvwwlhg ita bchvitiee and the first number was 
tliuad on July *5 A million francs was voted 
toward* the eo^wment of La Fondation Reine Elisa 
twUu a new insUtutioo for medical research estab 
Siihed in connection with a hospital m the suburbs of 
Brbssds while three million dollars have also been 
allocated to the Brussels authorities for medical educa 
tun Reference is also made to the grants of five 
mlUoa dollars each to Canada and to University 
College and Hospital m 1919 for medical education 
Supp^ has been given to several medical schocds in 
the United States contributions have been made 
toward* campaigns against malaria yellow fever 
hookworm disease and tuberculosis and emergency 
rdlef of a million dollars has been contributed to the 
fund for European children In ddition the 
Medifcal S^QOl in Peking has been ma itained and 
aid given to thuty one hospitals in Chma with the 
object of increasing their efficiency 

In the June issue of Folk-lore Mr R Grant Brown 
dl s cuw es the pre-Buddhist religion of the Burmese It 
IS not confined to the anunisbe beliefs which were 
posribly Introduced with the so-called corrupt 
Mahayamist or northern form of Buddhism which 
to a far greater extent than the southern form whidi 
now prevails incorporated the ancient beliefs and cere 
monies of the people The animism which now widely 
prevails is quite apart from Buddhism and though 
Burmese Buddhism is in one sense only a veneer over 
the prsvailuig anumsm it is not more superficial than 
die state of belief even m Western countries It is 
frowned upon by the monks yet not only do the 
votaries of the orthodox creed refrain from persecuting 
the beliefs and practices of the lower orders but also 
both forms prevail even among the same individuals 
A good example of this form of worship is that of the 
Nats, spirits of mountam whirlpool tree earth or 
sky, rain or wind and a hundred other thuigs Human 
aaoittoa is Mill fdund in the Chindwm district when 
a boy or a of a distant villags is annually sacrificed 
and the blood sprinkled on the seednce Cannt 
bal bm , In the sacramental form appears m the case 
of a tchcl leader who had been a monk and a reputed 
aoroerer, he was killed hu body dug up and the 
fIMi boiled down mto a potent decoction Mr 
Browd^ account of theae and similar practices is in 
taresting for companson with customs of the same 
daM pnvalent in the lower cultures of some tribes m 
Indian Paninsula 

Tk Paoniylvania University Museum has recently 
dMlKdred a copy of a rare book A Cetslogue of 
Sjpeehnans of Tape or Bark Ciodi " illustrated widi 
Miffiriai of the doOi collected by Capt Cook durmg 
hjb'BBtMveyagea The book was pubIMted m Lotidon 

boatains, bedde* the cataloKue and sped- 
tndw of tapa. **A Particular Account of the Manner 

IklaanfiMdnrtag die tame In die varkm* Islands of 
iHo Booiat Seas partly extracted from Mr Anderson 
aiii HekihoM fbrstsr * Observadoos, and the vetbil 
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Account of some of the most Knowing of the Naviga 
tors with tome Anecdotes that happened to them 
among the Natives * The lut describes thirty nme 
specimens whilst this copy contains forty three four 
umjdes havmg apparently been added since the book 
was ongmally published The Museum Journal for 
March 1931 reprints the catalogue with useful notes 
and descriptions of the method of preparing tapa cloth 
Thk RdU of Meteorology in Malana is the sub 
ject of a paper by Brevet Lt Col C A Gill (Indton 
Jourtt Med Research vol viii No 4 1931 p 633} 
Col Gill finds that whilst humidity exercises no direct 
effect on the malana parasite in the mosquito the 
survival of infected insects during and beyond the 
ncubation period of the parasite m its insect host is 
dependent upon the occurrence of certain favourable 
degrees of relative humidity over a wide range of tern 
perature On the other hand the completion of 
the developmental stage of the parasite in the 
nosquito is deter nined by the association of 
relatively high temperat ire with relatively high 
hunidity The meteorological circumstances favour 
able to mosquito life and to the transmission of infec 
tion are thus not identical and no relationship need 
therefore exist between the dutribution of the earner 
insect— the mosquito— in Nature and the dtstnbuhon 
of endemic malana 

! Dr R J TliiVARD deals with the Neuropteroid 
I insects of the Hot Springs region of New Zealand in 
relation to the problem of trout food in vol 111 of the 
New Zealand Journal of Science and Technology (Nos 
d and 6 1931) Observations made m vanous parts 
of the world as well as ui other regions of New 
Zealand show that the larvae of caddis flies form one 
I of the most important foods for the trout In the 
distnct under consideration Dr Tillyard states that 
the depredation caused by excess numbers of trout has 
eiormously reduced the onginal fauna of these and 
other Neuropteroid insects which serve as food for 
this fish In fact the present pcsituxi of the trout 
fisheries m the Hot Spnngs region is such that there 
is not enough food for the trout present It is clear 
that improvements can be effect along two distinct 
lines vu unisrovement of the fsW sup^fiy and re^fic 
tion in the number of trout A series of recommenda 
tiona u made by Dr Tillyard In «rder to achieve 
this end 

Thb annual report of the Gresham s School Natural 
History Society for 1930 is an interesting and vatu 
able record of the work done by a school society 
which IS active and keenly alive to the importance of 
regional surv^ work There are records of plants 
new to the distnct round Holt of the msects col 
lected by vanous members of astronomical jdieno- 
mena observed at the school and of the first appear 
ance of migratory birds in the neighbouriiood The 
most interesting record amMg lae^ is that of the 
first ftilly winged specimen of die Hemtpteron Nahu 
hodpSf ever taken In Britain, captured by G B 
Hutdiinson at Ttdwordi Bennings One of die 
member* C B G Ballsy ha* perfected and patented 
a self tuning wireless apfwratu* adiicb should prove 
ilaluaUe m eqiedituig the Work of wiretees operators 
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in lyncfaroni^g their ■ppMretue to that of the traM^ 
mltting MCtion 

Bulleiih 703 of the United Statee GeologiOat Survey 
contains information on the oU possibilities In and 
around Baxter Basin Rork Springs Uplift Wyomiiig 
and 18 the work of A R Siiiultx Littte work 
has hitherto been earned out in this area 
although geologically it has long been favoured as a 
likely field but latterly active interest has been taken 
in Its development and consequently the preaentaUon 
of this official report is of much importance The 
Rock Spnngs Uplift consisu of an enormous dtime of 
Cretaceous and Tertiary strata rising In the middle of 
the horisontaliy bedded rocks of the well known Green 
River Basui the dome itself being much warped mto 
mmor folds Baxter Basm is situate in the central 
part of this dome and consists structurally of a broad 
eroded anticlinal involving the Mesaverde Blair 
Baxter Frontier and Aspen senes (in descending 
order) of Upper Cretaceous age with probable repre 
sentatives of much older formations OU occurs at 
several horizons but the Frontier senes the pruidpal 
oil-beanng senes m Wyoming lies at a depth of some 
5000 ft below the surface which 18 almost the limit 
here for drilling In addition there are the extensive 
deposits of od shale the Green River formation of 
Ttftiary age surrounding the central area of the 
Rock Springs dome and development of these should 
prove successful Recent drilhng on the Baxter Basui 
anticlitie has been earned out with promising results 
mainly by three compames small quantities of oil 
and a flow of gas at several hundred pounds pressure 
being obtained This is a field of which we shall un 
doubtedly hear more m the course of time and the 
Geological Survey officers are to be congratulated on 
the large amount of valuable prelimmary information 
here pubhshed as an aid to its development 

In Bulletm 713 of the US Geological Survey 
(1930) there is an illustration of a recumbent cedar 
in vigorous growth 1 member of a grove of similar 
habit on a wind swept slope m Idaho Physio- 
graphers and students of forestry will like to com 
parp It with the drawmg of Pmui montana m its 
climbmg attitude in Brunhies s Le Parc National 
Suisse (Naturb vol cvi p 466) 

Wb have recently received a copy of part 3 vol xl 
Mem Geol Surv India bv F H Pascoe dealing 
with the occurrences of petroleum m the Punjab and 
North West Frontier Provmce which though somewhat 
belated owmg to the war and other euxumstanoes 
makes a welcome appearance just when first hand m 
formation concermng our Imperial oil resources is re 
quired The mam petrohferous region occupies a belt 
flanking the Himalayas and traceable westwards from 
Sunla though it is not clearly defined until the 
division of RawM Pmdl is readied it extends fdr 
140 miles across the Indus through Kohat and Bannu 
and southwards mto Baludustan The altitude of tins 
belt suggests relationship to two distinct systems of 
tectonic movement tiiat of tiie Himalayas to the 
east with them north west to south-east trend m tins 
r^on and that of the Afghanistan BalUddstan 
system to the west a somewhat emnplex senes of 
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[ tectonic elements with a general ttmeliig* M>dllpTi 3 
north to west here rec^lsed as 
The belt lies m tile re-entrant hatsawe tiNNirW^ 
q*stanis and oeeupks the sita of ipM 

valley (Ihdohrahm) much m the saoM way H 411 
pstndtferous belts of Burma and Aseanl an 
with ancMot nver-oourses Geologiaal^ tiie baH t||i 
divisible mto halves a northern and a s o wthed t v 
I separated by a broad qmclinal aneib The nertiienia 
half embraces the occurrences of ml around Basset 
Pmdl, m the Kala Gbitta Hllla» at Kltsiir and aa the 
trans Indus salt anea the southern inciudM tiiose 
the salt rangs with the seepages of ths Khaaor Hillbi 
Structurally the ml and gas are assosiafted ssttb antis^ 
ctmes mvolvtng. rocks of Nummulitic or Murea agftr 
the trend of these anticlines oonfonnmg, to the majto 
teotomc features exutent at tha partieuler locehty $tr 
which they occur Althou^ the oeeuivenoi of 
petrdeum in this part of India haa been knosm of fer 
many years exploration has not met with unqualdWh 
sucoeae savo in the case of the Attock Oil Co whkh' 
has earned out developments at Khaur The olt 
obtamed at Khaur varies m specific gravity from Of 9 ^ 
to 0876 m the upper sands and from 0A77 to 0S40 in 
deeper sands and is generally darker In oedour than 
Burmese oil The author regards the origlo of tii» 
oil in this region as doubtful though it would saem 
to be indigenous to the Nummuhtic its occur* 
rence m the overlying Muree beds being probably due 
to upward migration 

Thb subject of dunatic conditions on the principal 
-iir routes in the East Indian Archipelago has bi^ 
recently dealt with bv Eh- C Braak of Batqvia Dr 
Braak is of opinion that from an international pomt 
of view the air route from Singapore to Pbrt Diuwlft 
IS the most important Relative to the diWfcen t 
conditions in the tropics and m temperate latitudes* 
he asserts that m the tropics higher temperature abtito 
surface is responsible for lighter aur for aeroplane*- 
at the start but the wmd conditions are said to be 
strongly m favour of the tropical dimate (^deaea 
are rare in the \rchipelago their o c c ur re n ce be^ 
limited to the month of April and to till late diy» 
of March and early days of May whilst tilers is 
usually onlv one m each year 'Hie vanhbtUty of wM 
direction is relatively small and the wihd varihtlSn* 
are prmotpally reuiforce men ts and weakening* of tin* 
monsoons A feature favourable to aerial narig^titbn 
IS stated to be the well mariced and very regular tkny 
vanauon in -most of the meteorologsial facto rs s* 
that choice can be made of the time oi day lltef 
affords the bSst flying conditions Datmls ara gtoan 
of the surface wmds as well as of tile air mo vs to S a b 
m tha bitfMr Isvels. Monthly ram msa sto ems n to mat 
the number of rathy days are tabulated for many fitoaa- 
whhin the area Tito dbtnbntion of rainfaD oMF IB* 
day lb shown, as an also freqmnicy of tibimflah 
reiativs cloudiness, and hannese It is stated: (Inh 
vdnn co m p ari s o n is made with the cftsiatic 
in t e m p erat e latitudtat the oandMiailB in tit* Aikfill' 
psiago any be mdled ratbsn favmiistisi 

In tiw Btdletm of tha Centred Ketoorolci^iMl (SAfi 
servatory of Jbpan (vot iQ Nd 3 y^j!^ 
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Kwdtaau tuid Hikotard Takd discun the cor 
iltetloiti betveiBa the fluct u ation of sotar activity a* 
flplnfh tgr «un tpota and facuUe and the teirestnal 
|l*( 4 ^itaTi 0 n of ram a* measured at Tokyo ind other 
ftaMMia m Japan and Japanese territorv elsewhere 
^1^ records were drawn on for the solar 

ftnd the periodogram method was applied to 
bfl*e aodito tiie nUnfall statistics The investigation 
iti|j(^pp the paucity of the latter material which 
b llipited to a period of three years the authors 
stale that only when the influence on the rainfall of 
hllier than solar causes was elimmated bv the 
pcnodogram treatment was it possible to obtain any 
^^l^ficant correlation coefflcients at all Even so 
suggest that the relation between the solar 
a^^ty and the prempitation is likely to be somewhat 
ipdireGt To the re^er ai-qui need witli studies of 


bell s paper on the disappearance of gas when an 
electric discharge is pass^ through more or less 
exhausted tubes a subject he has investigated for 
the General Electric Co Hts observations cast 
serious doubt on ih results which have been vb 
tamed by many previous workers sccording to whom 
Fanday s laws of electrolysis hold in gases Dr 
Gmpbell finis on tlie contrary that the current 
arriving at the ele trodes is not related in any simple 
way to the ionisation and recombination — that is to 
the chefnic il re'iction — tak ng pi ice in the gas The 
currant for example at the cathode s made up of 
positive ions arriving and electrons leav ng and while 
the latter process is closelv con lected w ith the former 
the two processes are not Ukelv to be connected w ith 
the rate of progress of the reaction m the gas in the 
same way 


t)lta kind It will probably aj pear that the amount of 
lued was inadequate to allow of even the 
aiMt tentative conclusions being based upon it The 
authors recognise ^e necessity fx further discussion 
and promise a more elaborate studv of the subject later 
Tm August Issue of the Phil tophteal Magaetne 
esMtaios tlw concluding portion of Dr N R Camp- 


\|>TU an interval of seven tears the Geological 
Society of London has been able to resume the ssue of 
Its annual mdea to Geo ogical I iteraturc Added to 
the Geological Society s Ltbran which is so com 
plete a work of reference both t > subjects and to the 
output of individual authors The present part (sj > 
brings the matter down to the clase of igij 


Our Astroflpmical Colujiui. 


The Auoost Mbtboric Dim lay —Mr W F 
Oenmng wntes that on August 8 several fine meteors 
warn oMenwd bv hun at Bnstol and they belonged to 
the waU known shower of Perseid* On August 11 
Mtehing for two and a quarter hours before mid 
M counted 134 meteors although the moon 
in her first ouerter was shining brightly nearly sli 
tune The displav was an exertional one as 
regards both the number and the brightness of the 
meteors Of the total number seen laa were Per 
seids and is belonged to the minor showers of the 
pMiod The radiant point of the Perscidv was at 
but It was not so shirply defined as it 
eeoMtiines Is 

About M of the mete rs seen were equal to or 
brighter than stars of the fir t magnitude and thev 
etimbt^ the swift motions md lum nous streaks 
which are dioractenstic of the August meteor swarm 
Clouds came over the skv at 1 1 so GMT and 
prevented observations in the morning hours but 
there probably occurred a verv nch exhibition of 
tpeteors at places where the stars were visible On 
August IS the firmament was partiv cloudv at Bristol 
knit there was a considerable number if meteors to 
he observed for in clear spaces thev were frequently 
aeei^ Ihou^ no continuous observat ons were made 
msttam GMT four Perseids were seen in 
two imnutes but immedtatelv afterwards 
interfered 

lit C P Adamson of Wawbome Dorset watched 
the sky dunng two and a quarter hours on the 
byephicof August It and counted 131 meteors His 
esmtte, therefore ns regards the numerical stren^h 
^ shower are in close agreement wnth those ob 
imdg H Bristol Mr Adamson found the radiant 
slMgabBd from 43“+57® to 49®+s8* Of the 
inmthar of meteors seen he ssvs there were 135 
nrmMi and st least 50 per cent were equal to 
or bn|!^ thob flrstanagnltude stars 
^ T** Bmiw Oajaepr him tw Sim-^Three of the 
rsfsmidl9ln4aiitwaidi<s 

C l hin iatoty Tha object wes aeen shortly before 
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sunset the fact that it partook of the diurnal mobon 
indicate! that it was a celestnl body Prof Camp 
bell observed it with binoculars and noted that it 
still appeared stellar which favoured its being a 
nova If so it is probably the most brilliant since 
that of Tycho Brahe The approximate pos ti n 1 
R A oh asm N ded 16® Ihc galactic latitude 
IS about 40® The object does n t appear to have 
been seen since August 7 It may be recalled that 
the great 1883 comet and that of January lyio 
were seen close to the sun 

\ rejmrt from Konigstuhl Observatory near 
Hci lelberg states that on the night of \ugu8t 8-9 a 
number of lum nous bands lay arross a clear skv 
from W N W to E S E thev moved slowly towards 
N N E growing paler as the dawn came It was 
conjectured that it might be the tail of the light 
object seen at Lick Observat rv on August - pass 
mg very near the earth It will be recalled that a 
somewhat similar phenomenon was rejwrted whan 
the earth passed through the ta I f the great iqraet 
of 1861 c n June 30 of that year 
It seems possible however that the present 
streamers may have been auroral as the cometaiy 
nature of the I ide Observatorv object it still in 
doubt 

CONTINUAllON OF THE EpHEMBRIS OF ErOs — Thit 
planet was photographed at the Algiers Observatprv 
in July within 3 of the predicted position The 
follownng ephemens for Greenwich midnight is bv 
Mr F E Seagrave corrected approximately by ob- 
servation — 

hm*. 

Aug 30 S3 3J 41 13 30 I Sept 9 32 56 13 5- 

34 23 20 18 12 52 13 32 45 22 13 57 

a8 23 14 13 13 18 17 32 37 54 13 49 

Sept t 33 * 3a 13 38 1 21 22 30 44 13 35 

5 83 o *3 >3 SI 25 22 24 3 13 16 

Values of log f log A. August 20 02249 98676 
Si^tem^ 25 0 3036, 98o$s The magnitikfc in mid 
September ^ h* 105 tlia planet wiH thus ba 
eaniyjlmsessible ip ordluaty t^asoopes A^rata ob 
sarvations of position are tetrad 
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University Bdiucstlon In the United Ststes 


4 issued Buutttin No ifj dealing with certain 
statistics of State universities and colleges in the 
United States of America for the year ended June 30 
19x9 This IS an annual publication which was 
formerly prepared and pubhshed by the Nattonal 
Association <n State Universities and contains data 
relating to ninety two public uistitutions of unWerdty 
rank The total enrolment in these State mstftutions 
for the year 191^18 was 110900 as agamst 044331 
in the corresponding pnvate institutions In 1918-19 
the lowest enrolment was 31 for the New Mexico 
Schod of Mines and the highest 8857 for the Uid 
versity of Michigan With regard to teaching stafiF 
the numbers m Qie State institutions vary from 7 to 
^ the latter being the number of teasers in the 
Unnrersity of Minnesota in 1918-19 It is curious to 
find that the University of Michigan with its 8857 
enrolments shows an average of so regular term 
students per teacher while the University of Muine 
sota wth an enrolment of 6095 has an average of 
only 7 What is perhaps more cur ous s the fact that 
the total workmg income of the former is % 069 587 
dollars while that of the latter s 3 ada 361 dollars 
The fact that the institutions to winch the bulletin 
has reference are passmg through a stage of finanod 
stringency very similar to that which is bemg expen 
encM by the Bntish universities at the present time 


tinently says unless the people wish to see their 
higher institutions stnffed with men of inferior abihty 
It will be necessary to pay salaries sufiiaently lai^e 
to attract teachers of ment and ability University 
teachers ui this country will recognise a familiar ring 
about this language I The bulletui conUdns a mass 
of statistics which have been compiled by the Bureau 
of Education m the hope that they will be very 
useful In the promotion of State campaigns for the 
more adequate support of higher education While 


t one may express the htm that Asnenqao Sfgta 
I versibea and colleges will receive sudi pdbEd SIQm 
) m die fiiture as will be necessary for tbahr devNOi^ 
ment it should be observed that atrendy day 
I in the aggregate almost 73 cent df thsfi 
1 income from public funds In four States, indssdi 

L the percentage is more than 90 In dus oolmtty. 

I notwithstanding the recent addhionsil grant di 

I soooool to me universities State aid » greattj 

t Inferior to the State aid which is given to pi^ 

I mstitutions in America 

I Of special mterest is the question of students fdai 
m these universities and colleges At the outset qpt 
must make a clear distmction between pnblk and 
I private universities or colleges in Amd^ 

I number of students enrolled ui the publk higher 

I msdtutions amounts to about 31 per cent of dM 

whole wh le the remaming 69 per cent ere enrolled 
1 in pr vate or non State aided institutions As a nils 
the former pay small fees In the case of New Yorit 
f University the income from fees Is as low as 3 per 
cent of die total income The average for the whole 
country in 1917-18 was 22 per cent of the total 
income In the pnvate mstitutions the percents^ 
for the same year vaned betwewi 17 (Comiecttcut) 
and 87 (Alabama) with an average of 54 per cent 
the remainmg income being denved mainly from 
I productive funds or pnvate benefactions So far 
as the State mstitutions are concerned there is no 
indication that students fees though lower Ihan 
tklM in this country are to be mcreased The csnm 
pilgn to increase the bcome is apparently to ba 
directed to obtam^ mcreased assistance from pnblk 
or State funds Tne plea for State aid u compkely 
I expressed in the Words — When the State appro* 
priates money to education It is making a wise Invest 
; ment which will yield manifold returns Uberal 

I support of higher education is good public economy 

1 and wise forethought for the future One may be 
allowed to hope that die Government of this country 
I will ponder over these words Our home univarsities 
are sadly in need of further State aid 


Recent Work on Minerals snd Rocks 


'^OW that questions of crystal structure and of 
approximate isomorphism {day so large a part m 
chemical and physical conceptions the study of 
crystallography is no longer for specuduts done 
Students of many branches of science will welcome 


V) the older names can be covered by labels 
bemrmg those suggested in this edition though we 
should like to see bipyramid substituted for 
pyramid throughout since no true pyramids sudi 
as those occurring m tourmslme are utilised These 
models were famihar m the Rojal School of Mmea 
forty years ago and should now serve many future 
generations of students whose outlodc oo crystals has 
widened with physical research Tbeu- effective 
colours and their price certamly commend them 
A D Hall provides a very mterestmg memoir 
(Uiuon of South Afnca Ged Survey No 15 1930 
jw tid ) on Corundum in the Northern and 
Baitam Transvaal m which the modes of occurrence 
and of working are fully illustrated The author ki 
A chapter on The Problem of Genesis vetr pro- 
pel^ diieets attention to the tardy reoognltfoQ of 
corundum as a rock forming mineral and lays stress 
11^^703 VOL 107] 


on the experimental work of Morosewicz In 1809 
Corundum in the Transvaal arises from a gratnta 
magma supersaturated with alumina Hall holds that 
this superMturation arises not through absorption of 
aluminous material from contact rodu but I9 r*> 
moval of sibca mto those rocks along the sonto of 
contact 

In Phos{>hate in Canada (Canada Depart of 
Mines No 396 1030) Hugh S Spence descr&es and 
illustrates the well known occurrences of afiatlta in 
Ontario and Quebec and discusses works estahhdied 
In otiier parts of Canada where unported pfaosphatic 
materiab are used The apatite is to he co n tadwed 
of Igneous ongui rather toon to have been derived 
from the original limestoues thro^ ttiudi the 
pegmatite masses have passed Ine assodated 
minerals sudi as pyrootene scapohto and phiogMk 
are described At HudderS Quebec aButte 
occurs m crystals more than an inch ui diameter, and 
fluorspar whidi is hert ahwidant In (^te, aamtiies 
a deeper viokt odour In dose proxiim^ to tt An 
emanation liimnnee tn^iralk suggests itielf 

The mlnerak of saQne lakes notahhr epsoRdt% are 


t and Prmee British 
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Survey* Mem iiS 1020) R Lockhart 
I W ** tht Salt and Gypaum Resources of South 
"a'* (Geot Surv S Australia Bull 8 1921) 
^ Mitnects the salt of the lagoons of the 

, nsula between Spencer Gulf and the Gulf 

^ St Vincent with cydu. salt imported aerially 
IjAiag kog a^ from the sea The supply thus given 
tn the soil Is drawn on hv the lakes with of course 
aOliUf addition fropi salt-dust now falling on their sur 
Cabas and depends on conditions of dryness whereby 
Sm iocal water table does not rise dangerously high 
Tha meteorological features of the region arc veil put 
forsrard The deposits of gypsum are similarly attri 
bated to mltc matter which has been redissolved 
and carried by the saline ground waters (p 90) into 
lake depressions On the margins of these it eva 
portites and becomes blown up into dunes There are 
also some occurrences of gvpsum in a more normal 
and less Interesting manner in C'linozoic rocks 
The ^phite deposits of the vorld outside the 
United States are reviewed with maps in a valuable 
papm* W A H Redfleld ( Foreign Graphite in 1919 
VS Ged Surv Mm Resources 1919 part 11 
No» 12 1921) This pimphlet should stand beside 
our text books of mineralogy which constantly require 
the nfreshtng mfluence of general surveys of this 
nature Though the commercnl aspect is naturally 
paramount the names of localities and the references 
to literature will be of service to the student 
The work of R E 1 lesegang has added consider 
aUy to the mterest of zoned and banded deposits 
P A Wagner ^Trans Geol Soc S Africa sol xxui 
p 118 1921) describes the Nature and Origm of the 
Crocodile River Iron Deposits m the Rustenbucg 
tUstnct of the Transvaal He compares them wtS 
those of the Lake Superior region and holds that the 
hiMnatite and hydroxide masses are concentrations by 
doumward percolation from beds of sidente and femi 
gfatous chert In some cases alterauon in place has 
led to the formation m chert of magnetite luematite 
or brown hydroxide alike pseudomorphous after 
rlioqibohedrai sidente 

Olaf Hi^tedahl (Amcr Joum Set vol cci p 195 
1931) reviews dd and recent vork on the zoned con 
cretions of calcite in the magnesian limestone of 
Durham pointing out the reasons that have led Eng 
lish geologists to regard them as mineral structures 
arislag through seomdary alteration Their resem 
blanoe to some of the pre Cambrian structures 
Ciahned by Walcott as algal (Camasia Newlandia 
Greysonia etc) inspu^ the author with caution in 
dealing with these older speamens 
Mmeralogists cannot afford to overlook the paper 


by F W Clarke and W C Wheeler on The In 
organic Constituents of Marine Invertebrates (U S 
Gm Surv Prof Paper loa 1917) with its important 
senes of analyses of the hard parts of a wide range 
of living creatures The pro^tion of magnesium 
carbonate to cacium carbonate bears of course on 
the much-discussed origin of dolomite and it is shown 
that organisms cipable of depositmg cakite may 
'iccumul'ite magnesium by isomorphous substitution 
while this ennnot take place when the hard parts are 
formed of ara^nite ^e utilisation of magnesium 
IS very distinctly favoured by warm conditions speci 
mens from Arctic or Antarctic waters or from very 
deep waters showing relatively small proportions 
Cnnoids for instance from 47® N lit and a depth 
of 1000 metres may jield q per cent of magnesium 
cirbonate while 12 per cent commonly occurs at 
similar depths neir the equator A bio ogiial problem 
of much mterest is here Dpened No such authorita-* 
tive and detailed analyses haye hitherto been aviiU 
ible As vas already known alcyonaria generally 
ire rich in magnesium carbonate An eauatonat 
sjecimcn f PhyUogorgta quernfoha is here shown fv 
contain 1573 per cent The influence of these facts 
on determ nations of specific gravity m fossil forms 
should of course be noted 

Ihe rhyolites of Lipari including the familiar 
obsidian of the Rocche Kosse have received com 
plete and critical examination and analysis fronn 
H S Washington (/liner }ourn Set fourth series 
vol 1 p 446 1930) It is shown that in the glissy 
varieties ferrous oxide predominates largely over 
ferric oxide while this condition is reversed in ervstak 
line types It is su^ested that the glassy state 
retams more nearly the constitution of the igneous 
migma while oxidation occurs as the gases are per 
mitted to escape 

W R Browne provides a new study of diflerentii 
tion in in igneous mass through the smkmg of 
ciystils and later extrusions in hts description of 

TTie Igneous Rocks of Encounter Bay South Aus 
tralia (Trans Roy Soc S Austrilia vol xliv 
p I iy2o) In the same volume p 300 W Howchin 
reviews coarse fragmental structures of various kmds 
in rocks citmg Australian examples and he usefulh 
directs attention to the mfluence of desiccation in 
breaking up a sediment m an early stage of its hisn 
tory 'Ae drymg mud of lakes is an example Attens. 
Uon may be directed to the moderate price (los 6 d > 
of this verfume and of some other illustrated publican 
tions from our federated Commonweilths in the hope 
that the enterprise displayed may react on issues itv 
the homeland G A J C 


PUnt Pe«ts and then: Control 


By Dr William B Bribruy 


Report on the Occurrence of Insect and 
■w Fungus Fleets on Plants in England and Wales 
ior the Ifear 1919 ’ ' which has just been issued by 

S lhteingmce Department— Plant Pests Branch of 
Minis^ of Apiculture and Fisheries maiics a 
tsaqr deffnite step In the recognition in this country 
tit danger to our food ctx^ from diseases caused 
hgr maeett, fungi bacteria etc This disease-survey 
was on^ated bv a sub committee of the 
Tecfanicnl Committee of the late Food ProductiQn De 
psHThnoiit which was fonned to advise the department 
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on questions relating to plant disease and insect pests 
A few honorary correspondents scattered throupout 
the country forwarded monthly statements relating to 
diseases and pests in them own particular areas and 
at the doee of the year these were summarised by 
the sub-committee and a Report on the Occurrence 
of Insect and Fungus Pests durmg 191* ** was pub- 
lished This was the first tinw niat any succe^ut 
attempt had been made to gather together and 
systematiM data relating to the incidence and spread 
of {riant disease in this oountry With the exfienence 
^ned the work was continued In a more efficient 
manner, and a report for 1018 Issued There has now 
appeimed dte present and sotnewhat bdated report 
for 1919, and a compar is on of diese three puUicnootw 
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of vinon A itiaM M valuable data has been aocumu 
tated and the Ministry by becomlner acquainted vnth 
those areas tvhere disease is most serious is In a 
better position to advise and to urge measures of 
control Further the Ministry must lead the way, 
and bv the recognition of those diseases most respon 
ilble for heavy losses, it will be enabled to suggest or 
Institute policies which will lead to the prevention of 
the present appalling waste of foodstuffs 

The report for 1919 « divded into three sections 
the first being a tabulated and summarised list of 
the correspondents’ reports on insect pests received 
during the year The second section is a complete 
and up-to date hand list of the authenticated fungus 
diseases m the country and if cNpanded and elaborated 
would form a very useful reference book for plant 
pathologists filing a niche at present singularly 
emptj The th rd section is a summarv of metooro 
logical data with which the nadcnce and spread of 
discisc ^ corr^latw! The rtport Is a notable ; 

achievement and a fine example of the solid scientific 
work which quetly and unassumingly is bwng 
carried out by this branch of the Ministrv of Agn 
culture Much credit is due to Messrs Fryer and 
Cotton who in the face of not a little discourage 
ment and lack of aid have earned this work 
through to such a pitch of efficiency and permanent 
value , ^ . 

There are naturally many features at which one 
could cavil but these are due primanly to the 
ex gencies of the incomplete and voluntary system on 
yhich the field reporting nccessanlv is based and 
upon the innate difficulties in the reporting itself Thus 
wh Ist It IS important to learn that a particular disease 
IS present in certain localities on specific dates the 
really important thing m this connection is to find Out 
what if any relation exists between the several out 
breaks and what relaton the outbreaks bear to 


diraatic condboqs und dbpandff* 
acqulriBg of sudi knowledge 
able piece of researcb, neew 
«f a large ftntma of Ugl 
and these the oouiitry does not poaeeii, f^br 
until plant disease is regarded a Ufge OHMia 
by the university and the farming mind iugtmtfm 
team that Mosaic Disease is p^t iirlSS$«MiS 
grown in the open is interesting but one 
like to know exactly what percenmge of tfae pkiMf|t 
are killed or sterilised bv this disease or of b| 
bearing what percentage of a normal yield is ida> 
tamed and what is the financial loss incurred by 
trade ? The present lack of standardised edtenn M 
loss estimation is very unsatisfactory Howe«fr» 
these are questions easy to ask and almost if naitp 
mite imposs ble to answer and only slightly detract 
from the value of this report as a foundation for 
epidemiological study in plant disease 
But the preparation of such a report at this iula a 
far greater value than its local intereat PfaAt 
diseases are no respecters of diplomats or pcAtiUd 
boundanes The disastrous spread into tlus countty 
of American gooseberry mildew or wart diseasai M 
potatoes of citrus ranker and diestnut bark dlteasa 
into America the wiping out of the coffee liiduatry 
in Ceylon bv the introduction of the coffee leaf diaanaa 
into that island— the remembrance of these among 
many examplet that could he quoted should convince 
everyone of the critical importance of an accurate 
and systematic survey of plant diseases in order that 
undesirable ahent may be excluded or if found fo 
be present crushed whilst still 1 mited In distribution 
The control of plant disease in our cfopa ia *64 
of the most vital factors in agriculture tiv^y and ih 
the lean years to come when every ounce of food 
will be an asset the knowledge gathered together nt 
sudi reports as this will be a very matenal aid ill 
the struggle to provide the nation s sustenance 


Studies of Shore Pishes ^ 


* V in the Thor under Ae ^Iful hands of Dr 
Johs Schmidt was that devoted to the careful search 
of the Mediterranean and the sifting of the work of 
Grassi and Calandrucao in regard to the spawmuig 
of the eel and the murenoids 
In the courae of this work many young shore-fishea 
wera encountu^ and M Louis Fage has given 
an excellent report thereon Some of them are 
common to British waters as well as to the Mediter 
ronean whilst others such as Macrorhamphosus 
Anthias Callanthuis and Uranoscoput are more 
characteristic of the southern waters Though the 
shores of the Mediterranean are nch they fall far 
•ihort of tite f^itude and variety of the shore- 
fishes of Japan Of the twenty famUies encoun 
tered thirteen have pdagic eggs and seven demersal 
The striking changes between the adult outime 
and that of the young are weU shown m sudi 
mecies as HaerorhtmpMius seolopax the gurnards 
Serrotuu eahrSla, and AnOua* sAcer The iQustraboni 
appenr to have been made from preserved ^pecuneni, 
and m a diaraefonstic form like the grey gurnard in 
its earfr sti^ the pectorals fall short of the actual 
proporoMia (if Prof Pnnoe • figure from life, Trant 

Son BdiiiM vol XXXV , pi xvil 5) 

Perhtqis tiie most interesting part of M Page’s 
mamoir la tbs introduction m which ha discusses the 

Muwoi Pwfa, Tp It 4 - (Copagnsta And riwl B^udloa ,911) 
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^blema connected with the reproduction of tha 
Teleosteans Amongst other features he be h evea k lti l 
Giard that tha embryology is condensed as we advance 
to the north yet that the pelagre embryos are specialty 
adapted to the colder waters ^us, taking the fenda 
Sebastes and Scorpsena the latter having two sub> 

S enera (ielicolenus and Scorpsena it ia found titgt 
ehostsi marmus is rare soutii of the Faroes and ft 
viviparous The widely distributed Hoht&Umu 
tyloptms Delar repi^uces m winter m n ort h ern 
waters and the larvae agree with those of other Scor> 
pmudm On the other hand Seorpaena poreut and 
5 scropha m tiie southern waters are dmlop^ in 
summer and their early pelagic stages have enormoua 
pectorals for sustaining them Tm larval stagM of 
some of the fishes from southern waters are proioogeil, 
• g Amoglosms latema Will aa diown by Tar 
H M Kyle undergoes metamor]diosis m Mrtheni 
water when 16 mm long but m the Bay of 
when 26-30 mm in lenm 
M Fage a^bute* me wide distribution of 
young forms of cer^ Shoro-frequenting species to the 
(TcUfolc currents of the Meifittrranean , but he baa to 
Mcept ^ young of tiie genua CaUionymkia. A nidar 
view of tiie subject however creates doubt si to 
the general applicability of such an axpiatiatum In 
connection wltii (he adantatfons of the ISrv* ha 
fetmt two groupi fofter Drtlo) vis the vieHim imd 
the yUnKguS 1116 riOw forms etped^ (bt 
benttal develop ergaha for kuiiittahiiftg agwttbfhitt 
in the plankton, audi aa long ventre}, or peftcret gtia 
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jtofcgrteH donal fint, but the author does not 
' Ip the slow lumpsucker, which has none of 

kgs refers to positive and negative hello- 
is the nnns, the fanner being illustrated by 
of the young Capros aper much nearer the 
nmiM hy day than by ni^t, and the latter by the 


passage of ParacentroprUhs htpatus from considerabio 
depths by day to a more superficial area by night. 
The study of this subject, however, is still in its 
infancy. Many other interesting features are instanced 
by the author, whose memoir forms an important con^ 
tribution to the subject of the larval forms of ahore> 
fishes. W. C. M. 


The Lac and Shellac Induatry in India.^ 

By Dr. A. D. Imms. 

AT the present time India holds what is virtually I Pruning and pollarding are highly desirable, for the 
a* a mwopoly of lac production, and no satis- j lac insect is dependent upon tfie existence of young 
tpCtory substibte has yet appeared on the world’s i shoots in the r^ht physiological condition. The 
This monopoly cannot, however, be re- extent and frequency with which the trees can be 
garM as a Secure; other coimtries are likely to safely infected to yield the optimum crop need to 
abound suitable for lac cultivation, and the present be ascertained. It is also necessary to acquire 
aP. hs importance to many definite information whether the best results are 


Ugi) value of lac and its importance to many definite information whether the best results are 

Mustriet render it urgent that the produc- likely to ^ obtain^ from Ae establishment of lac 

of this sutotance should be encouraged along nurs^es composed of young trees of convenient size 

taproyed adentific and economic lines. The propaga- under careful cultivation, or whether little benefit is 

tkxi of lac is still very carelessly carried out, and its likely to be derived, as compared with the present 

i^athods of collection need much improvement. The system of relying solely upon existing trees growing 

crop varies from year_ to year, _ prices fluctuate wild*bnd distributed over wide areas. On the techno- 

seasonally, and thw is much jnjurious market . logical side much improvement is possible; ue need 


■pecuiation. The bulk of the world’s lac comes from | toTascertoin the best ‘and most economic methods of 
^ota Nagpw, Orissa, the north-eastern half of the | dealing with lac in all stages of its treatment — from 
Central Provinces, some western districts of Bengal, the condition when it is received as stick-lac up to 
yd from part of the Mirzapur district of the United the final products of shellac, lac-wax, and lac-dve. 
Provinces. Out of the ninety or more trees which The present system is primitive and often unecononiu , 
nave been recorded as hosts for the lac insect and adulteration is frequent. 

(J^iardta laeca), the most important include ' The problems are highly complex and involved. 
ScMncherta tnjuga, Bui ea frondosa, Zttyphus jujuha i and this fact is fully apprctiated by Messrs. Lindsav 


> ascertain the best and most economic methods of 


and xylopyrui, ti^ether with species of Acacia, Ficus, 


recommending that a 


etc. These plants contain much gummy or resinous laboratory bo established in India. Under the exist- 

mattrt- or are rich in latex. ing system most of what research has been done at 

The problems concerning lac production are manl- I alf has been carried out partly by the Forestry 

g fojd, and may be roughly divided into (i) botanical, ' Department at Dchra Dun and partly bv the \gri- 

) eatomcdogical, (3) chemical, _ (4) cultural, and 1 cultural Department at Pusa. Neither of the research 

) technological. On the botanical side we need Institutes located in the above places has the neces- 

moro especially to determine the optimum conditions sary staff available for the work. The choice of a 

which conduce to the food-plants yielding a heavy site fw such a laboratory is likelv to prove difficult, 

n of lac. It also needs to be asceitained how far as there are many factors to be considered The 

possible by cultural treatment to stimulate the sine qua non is that it must be located in an Im- 
idant's production of those substances which are portant area of lac production, where the problems 


utUised by the insect in lac secretion. On the entomo- 
logini siide the most important problem 19 to deal 
smH the enormous number of parasitic and other 


can be studied on the spot. Such a laboiatort would 
be devoted primarily to the study of the growing crop 
in relation to its environment. Its first aim presum- 


lasects whUdt annually destroy a prodigious amount i ably would be to obtain exact and trustworthy in- 
bt lae, either directly or indirectlv. It is extremely formation bearing upon the many problems involved, 
unlikely that any marked improvement in lac culture At the present time we need new ideas and trust- 
-will resuk until this complex problem has been , worthy knowledge. Much that is published is largely 
thmiou^ily gone into. On the chemical side wo need a repetition of what has appear^ previously; the 
(01 know what plant substances are essential as food j game statements, and often the same errors, have re- 
tnw material for the lac insect. Once the bio- appeared with perennial regularity, and little or no 
otantoy of diis problem is understood, it will pave real progras has resulted Messr-. Lindsav and 
w way for a better undet standing of the require- Harlow’s bulletin is a useful risuntd of the present 


we way for a better undet standing of the require- 
mfots Of the insect and open up a whole field of 
tb wat i ch into the cultural conditions necessary. 
Under die letter heading are many other problems. 


Harlow’s bulletin is a useful risumd of the present 
position of the problems concerned, and the sugges- 
tions whidi they bring forward will, it is to be h^d, 
receive the fullest consideration bv those whose duty 
it is to develop and influence our means of utilising 
the natural resources of India. 


Flight of FlTing-fiahet* 


P F, E. M- HANKlN has made some interesting 
observations on the * flight " of flying-fishes 
IPfok. Zo( 4 . Soc. London, 1930, pp. 467-74, s figs.}. 
Bbr ocodudeft diet much depmds on me atmospheric 
'Sodidoiis. a very still evening in the Arabian 
noticed d»t the length of a glidfr after leaving 
Its was only about a metre, and the fishet 

KO. 2703, VOL. 107] 


showed much lateral instability. During the same 
voyage, but in sunshine and with a light wind, the 
longer flights attained to between zoo and 400 metres 
in Mngth. The pectoral fins are usually in the “ flat '* 
pwthm, f.s. extended in the horizontal plane. Some- 
dmes the srings are slightly mclined upwards, with 
the outer part of the fin at a higher level than its 
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base. This is the usual podtion in slow.speed flight. 
In rare cases the flns are inclined very sll^tly down* 
wards, and this " down ” position is probably used 
for flight at highest speed. Now soaring vultures 
have their wings in the “up ’’ position for slow-Meed 
flight, and use the “ flat ” wing-disposition for flight 
at high speed. 

A further resemblance between flying-fish and soar- 
ing vulture is indicated by the observation that the 
tips of the pectoral fins may be bent up, forming an 
angle of perhaps 45® with the rest of the fin, which 
is comparable to the bending up of the terminal ouills 
of the vulture’s wing during horizontal soaring flight. 

Dr. Hankin confirms the conclusion that while 
there may be flapping of the pectoral fins at the 
start, there is none after the fish has got well under 
wav. .A speed of 10 metres per second was observed 
during eight seconds, and a maximum of so metres 
per second is probable. Taking advantage of species 
of Exocoetus with coloured pelvic fins. Dr. Hankin 
was able to discover how the displacement of these 
is used to check the velocity in both high-speed and 
low-speed flight In a species wilh the pelvic fins 
small in size and placed far forwards, therefore un- 
suitable for checking speed or for steering iie the 
vertical plane, the fishes at the end of their flight 
steer downwards by drawing the pectoral fins back 
through an angle of about 45° They then plunge 
head foremost into the water without any visible 
attempt to check their speed. 

It seems that flying-fishes sometimes make mis- 
takes as to the sultabilitv of the air for flight. They 
may emerge with low-speed disposition when high- 
spe^ disposition would have been appropriate; they 
may emerge tail “up” when they should have tried 
tail “down.” Thus their “flights" are often in- 
vcfluntarily short. 


University and Educational Intelligrence. 

IxiNDON. — The Ph.D. degree In the faculty of 
science has been conferred on the following Ckmnell 
Boy le (Roval Cdlege of Science), for a thesis entitled 
"Studies in the I’hysio'ogy of Fungi”; Sri Krishna 
(East London College), for a thesis entitled “The 
Condensation of Phenols w’ith Acid Anhydrides, with 
Special Reference to Coumarin Isabel Soar (Birk- 
bcck College), for a thesis entitled "The Structure 
nnd Function of the Endodermis in the Abietinea; ” ; 
Nellie Barbara Eales (University College, Reading), 
for a thesis entitled ‘ Monograph on the Generai 
Morphology of Aplysia punctata ” ; Frederick H. 
Newman jRoyal (College of Science, and Uniyersity 
Cdlege, Exeter), for a thesis entitled “'fhe Absorp- 
tion of Gases in the Electric Discharge Tube and 
George N. Pell (Uniyersity College^ for a thesis 
entitled "The Trajectory of Bombs Dropped from 
.Aircraft.” 

The Bureau of Education, Washington, has issued a 
pamphlet' dealing w’ith the opportunities for the study 
of medicine in the United States (Higher Educational 
Circular, No. az). The mtem of education in the 
United States is first briefly surveyed, and details are 
given of the preliminary studies and examinations 
necessary in order to enter a medical school. The 
medical curriculum is then described, and a list of 
the medical schools is given, with notes on their 
numbers of students, graduates, and teachers, and the 
fees. Other sections of the pamphlet deal with the 
expenses incident to an education in an American 
medical school, social opportunities, and scholarships 
and loan funds. Of the 85 medical colleges in tne 
country, aliout 60 are open to both sexes, 
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Calendar of Scientific Ptoneera. 

Anfust ia, laH BWm Paaoal rcSkdoM 

philosopher, mathematician, and physicist, the autl^ 
of the "Provincial Letters” and the "Penstw,*'’ 
Pascal spent the earlier part of his Ufa in scieo^ 
studies. He made the first calculating: machbe* 
measured heights by the barometer, and vritb Femtat 
founded the theory of prcfliabilities. 

Aivust It, lan. dean Bi^rttsta doMph MmIM 
died.— During the French Revolution Ddambre with 
M^chain made the geodetic measurements whi^ 
fmmied the base of the metric system. He succeeded 
Lalande at the College de France, and distinguished 
himself as one of the secretaries of the Paris Academy 
of Sciences. His great “ History of Astronomy ” was 
published during 1817-si. 

August It, list. OlMvIsa Frdddrie OsrftMdt dM,— 

An Alsatian by birth, (^hardt became an assistant 
to Liebig, held a chair at Montpellier, and during the 
vears i8.^fl-55 resided in Paris, where he pubiuhed 
his “Trait 4 de Chimie organique, ” which contains his 
important views on the structure and constituticst of 
chemical compounds. He died at Strasbourg, where 
a monument U to be erected to him. 

August It, INt. dsahdi DwM WhHn^ «sd,~ 
Graduating at Yale in 1839, Whitney rose to a fore- 
most position among American geolo^ts. In 1865 he 
became professor of geology at Harvard. 

August 83, ITtS. Henri Uids Pidiamel da 
Moiweau died.— A botanist, physicist, and technologist, 
Duhamel du Monceau had an unrivalled knowledge 
of timber, and as Inspector-General of the Frenui 
Navy contributed to the advancement of naval archi- 
tecture. 

Aivast tt, litt. Oharies Auguste ds Oeidsmt 
died. — A French military engineer, Coulomb made 
important researches on friction, invented the torsion 
balance, and discovered the laws of the attraction and 
repulsion of electrified bodies. He was an original 
member of the French Institute, and was empwyed 
by Napoleon as an Inspector of Public Instruraon. 

Aiqiust 83, 1333. LaepoMo Neb« died.— Nobill, who 
was professor of i^ysics in the Archducal Museum at 
Florence, is remembered for the introduction of the 
astatic galvanometer and the thermoelectric pile. 

August 8«, 1364. Maria OunHz «sd.— A native of 
CJermany, during the Thirty Years’ War Maria Cunitz 
removed to Poland, where, with the assistance of her 
husband, she compiled her astronomical tables, 
“Urania propitia . . .” From her universal accom- 
plishments she was called the “Silesian Fallas.” 

August 84, 1338. Nisotas Umiard fiadl Oaniot IRsd. 

August 84, 1338. Rudolf duHoa Bmoiamiol OtaMioo 
dlsd.— Both famous physicists, Carnot and Clausius 
are among (he founders of thermodynamics. The son 
of the “ Organiser of Victory,” Carnot was bom in the 
Luxembourg in 1796, passed through the Ecole Poly- 
technique, and served in the Army. His sssav of 
1834, "Reflexions sur la Puissance motrice du Feu,” 
cal'ed by Kelvin an “epoch-makbg gift to science,” 
for many years remained unnotio^ Clausius was 
bom in iSaa, and as a Privatdofent at BsrUn in 
1850 re-Btkted Carnot’s principle, enunciated the 
second law, and afterwards develop his conespBo o 
of entrtw. His “Die medianisch WirmetheoriO” 
appearea In 1867. While Carnot’s work was the out- 
come of his study of the steam en^e, that of 
Clausius led to the aMlication of scientific prlnclplss 
to its iihprovement. The kinetk theory of gases also 
owes much to the labours of Clausius, who for soptis 
years was professor of natural philosophy at Bond, 
where Hertz was his successor. B. C. S. 
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Societies and Academies. 

Paios 

. •! SelMWM, Aiu{u8t I — M Geoc^ei 

...B In the chair ->Tha Preaident announced the 

of M Edmond Pemer — A Lacraix The 

adneralogical oompontion of rockallite Dr Char 
^ haa recently made a Burcesaful landing on the 
idwid of Rockall examined its geological structure 
add ooUected speamens of the rocks The present 
pa^ oontams an account of the mmeralogical 
(dwouca), and spectroscopic ex'imination of some of 
these — L M agasaas and R CsrigheUl The distnbu 
tion of iron in plants Figures arc given of 100 
determinations of iron in \anous organs of forty 
•peaea of plants The mantitics found are verv 
amalli varying from i to 362 parts of iron per million 
of diy plant material Young organs buds and 
iaavet contain more iron than the older ones —A 
anuaaat and G A Hsaualech The conditions of the 
emission of the spark lines by the electric arc Con 
ditions of experiment were devised so that the effects 
of cooling the metallic vapours or the electrodes 
of heating the electrodes and of \arying the chemt 
cal nature of the medium in which the arc was 
struck could be studied The results prove that 
spark lines are always emitted when the current of 
tne electric arc is obliged to pass through media 
(vapours or gases) possessing a relatively low degree 
of ionisation — that is to saj offering a strong re 
sistance to die passage of the current This amounts 
to saying that the emission of spark lines is related 
to the eustence of intense electnc fields — I Aatalae 
Perfect ensembles discontinuous throughout — J 

Saapi ds Pdrtot Certain svstems assoaated with 
ecmations of finite differences or with partial linear 
dinerential equabons — H Beglita The Anschutz and 
Sperry gyrostatic compasses — M Charcet An ex 
praibon of the Pourquot Par to Rockall An account 
of the landing of two men on the island on June iq 
and of three men on July i for the purpose of col 
lecting specimens of rocks and aigse — E Dabols 
The minimum potential of electric discharge in 
hydrogen at low pressures A further study of the 
variations produced in the discharge potential by the 
occlusion of hvdrogen bv the platinum wire electrode 
— H Pdlabaa The restsbvitv of selenium The re 
sistance of liqidd selenium falls rapidly as the tern 
perature nses the loganthm of the resistance being 
Jt Unear funebon of the temperature While the re 
sistance of liquid selenium is defined by the tern 
perature, this is not the case with the solid grey 
selenium, the resistance of which depends i^n Its 
previous heat treatment— M Saavageet TTie re 
tarded aolubon and premature preapitabon of 
cemenbte in eutectic and hypereuteebe carbon steels 
—A DamltBs The system bromine-tellVinum The 
nature of the lower bromide of bellunum Since 
bnsnune has no solvent action on TeBr« the thermal 
study IS reduced to that of the svstem TeBr^Te 
No Indicabon of the compound TeBr, was obtained 
from the metallographic or thermal analysis but 
this substance was proved to be present by heabng 
In a vacuum This gave a non-volable portion and 
two subhmates diffenng in rolour and volablitv 
One of these was TeBr, and the other a mixture 
of tellurium and its tetrabromide m the proportions 
feqklrad to form TeBr, Hence the lower bromide 
VIrould appear to exist m the gaseous state but is 
IMKtabla in the solid state decomposing into tellurium 
and the tetrabromide on solidification — P Wseg 
The oilmess of fattv bodies The property of olliness 
fir greasiness valuable In lubricants is not capable 
NO 2703 VOL 107] 


of exact defimbon The molecular \olumes of a 
considerable number of lubneabng oils fatty and 
mmeral, have been determined by ciyoscopic or boil 
mg point methods and it ts shown that in general 
the oibneas or greatiness of an oil diminishes as the 
molecular volume decreases — \ Aager The equili- 
bria of tn tetra and penta valent vanadium in con 
centrated sulphuric acid solubon — C D Zeagbtiis 
The deteebon (f nitrogen in organic compounds 
The compound it heated with a reagent consisbng 
of soda lime (ta o parts) and copper powder (one 
part) and the ammonia evolved detected by the 
formaldehyde silver nitrate reagent previously de 
scribed by the author Tests with a large number of 
different types of nitrogen compounds are given the 
limits of delicacy rangiim between 005 and 0001 
millignm of nitrogen — E Reagade and J CloftfS 
The esbmabon of water in transformer oils The oil 
IS heated to 80“ C in a current of dry air and the 
escaping vapours are cooled with solid carbon dioxide 
or liquid air E C Blaise The preparation of the 
acyclic D-diketones Glutanc diethylamide is con 
densed with an alkvl magnesium bromide The re 
action does not proceed normally much gas being 
evolved but the M ketone is formed w ith a yield of 
25 to 30 per cent Dipropionvlpropme and dilutynl 
propane have been prepirw bv this nieth xl their pro 
perties and reactions are desenbed — H Osalf and R 
Wekk Addibonal properties of the keto enolic double 
linkage A study of the reactions of one of the three 
isomenc phenylpvruvic esters with ammonia and 
diethylamine — K Fosse an! G Laade Svntheses 
of cynnic a id and urea b\ the oxidation of organic 
substances amides nitnies and mcthylcarbvlamine 

M Saaiec md Mile Anka Maw The synthesis of 
amvlopectin bv the phosphoric ethenfication of the 
erythroamyloses — J Stvaniln The middle atlas of 
Morocco — Ph Wdiri* The notion of period in the 
study of the nuclei of pressure vaiiitions — A Car 
paatler The presence of Cvtadophvtes in the 
Wcaldian laver of h^ron — L Blartaghaai Re 

searches on the hvbnds of flax (I tnum ustlalusi 
mum) — A GaMleraieBd Cvtological observabons on 
the bud of Elndea ranadenstf — G Bertrand and 
Mme M Reseablatt The general presence of man 
ganese in the vegetable kingdom According to 
Maumen6 certain plants are fre* from manganese 
The authors’ analyses show that none of the ex- 
ceptional cases cited bv Maumen^ can be retained 
manganese is present in all plants without excep 
tion — S Mstalaikaw and H Oaicku Immunity and 
hypersenslbilitv in the caterpillar — R Samrac and 
C LavadlU The treatment of svphilis bv bismuth 
A detailed account of the treatment and lesults m five 
cases 

SlDMT 

Lhnaaa fiactsty al New &oath Wales June 29— Mr 
G A Waterhouse president In the chair — G F 
HIH Notes on some Diptera found in association 
with Termites In opening up galleries of Mosto- 
termrs darutmenst and Calotermes trregulans the 
author frequently found larva and pupa of Trv- 
peneida and Svrphida he describes one species 
oelonging to each family that in the Syrphida being 
new — Vera Irwta Smith Studies in hfe histones of 
Australian Diptera Brachveera Part 1 Stratio- 
myiida No 2 Further experiments In the reanng 
of Metofonta rubneeps Attempts to rear the larval 
M rubneeps from the egg have met with considerable 
wccess, and it has been found possible to breed from 
mas reared from the larva in captivity The wle 
from larva to larva of the next generation has been 
obtained but the bred larvx all perished at an early 
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-stage, so that the qtcte has net been quite cempteted, 
and the ^gth of time passed in the 'larval state ia 
still unknoam.^Dr. R. J. TUyard: Revision of the 
family Eustheniidse (order Pa^l^a), with descriptions 
of new genera and species. The EusthenHda are 
described as a distinct family possessing only ardiak 
family characters. To the three genera and four 
species which have been described the author adds 
tao genera and seven species, all of which are de- 
scribe for the drst time. The known distribution of 
the family is Tasmania. Victoria, New Zealand, 
mountains of East Australia, and southern Chile, and 
is regarded as an argument In favour of an Antarctic 
origin of the Perlaria — Margaret H. O'Dwycr : Pre- 
liminary report oh the nutritive value of certain Aus- 
tralian grasses. A number of grasses grown at the 
Botanic Gardena and at -various State experiment 
farms have been analysed with the view of deter- 
mining their value as foodstuffs. In order that the 
results might be of value for compaHtive purposes 
the material was obtained so far as possible at the 
following well-defined stages of growth — (1) About 
half-wav between the time when it begins to shoot 
and the flowering period, (2) early flowering period, 
and (-)) when the seed is quite set. The paper com- 
prises a preliminary discussion of the methods used 
and the results of the analyses. 

CsPR Town 

Reval Ssclcty el Seath Alrlos, June i^.—Dr. A. 
Young in the chair. — V. H. Brlak : A prritminary 
genetic etudv on the osteolc^fy of the Griquas.— E. 
Mewbery : Note on the life-jpwiod of the over-voltage 
compounds. A series of experiments has been 
carried out to determine the effect of changes in the 
speed of the commutator upon the measured over- 
^oUage of various cathodes in dilute sulphuric acid. 
The commutator was rotated at speeds varying be- 
tx'een 300 and 1500 revs, per minute, and an interest- 
ing set of curves was obtauied bv plotting the observed 
over-voltages gainst these speeds. The relative rates 
of decomposition or decay of the over-voltage com- 
pounds are shonn bv these curves. Those of zinc and 
chromium are so stable that no perceptible change of 
potential occurs within the time-limits experi- 

ments. The hydrides of silver, platinum, and granite 
show signs of decay after one-twentieth of a second, 
those or copper and cadmium after one-thirtieth of 
a second, whilst those of lead and nickel appear to 
be decomposed with very great rapidit)s 

Tulv 20 — Dr, J. D. f. Gilchrist, president, in the 
chair — E J. Ramlki ■ The effect of sunlight on 
suondarv batteries — Dr J. D. F. OlWirlst : Note on 
the pectoral fin of Vhirua (a species of sole). 


Bookf Reedved. . 

Memoirs, of. the Obological Survey : England and 
Wales 'rtii'^beSogy tJTthe South Wales Goalfteld. 
Part \iii • 'The Country around Pembroke and 
Tenbv Bv E. E. L. Dixon. Pp. vi+aao-fe plates. 
(Southampton ■ Ordnance Survey Office ; London : 
E Stanford, Ltd.) Ss. net. * 

Greek Atrocities in Turkey. First Book, Publica- 
tmi No 4 Fp. 153-^5. (Constantinople : Ministry 
of Interior, Dept, of Refugm.) 

Ministry of Fitmnce, Egypt : Survey of Egypt. The 
SoUs and Water Sup^y of the Maryut IRstrirt, West 
of Alexandria. Dr. W. F. Hume and F. Hughes. 
(S.D.P. No. 37.7 Pp. v+sa+xlli plates. (Cairo: 
Government PressO P.T.io 
Loughborough College, Leicestershire. Calendar; 
Slession iqai-aa. Pp. xviil+iqo. (Loughborough: 
The Echo Press.) as. 6d. net 
NO. 2703, VOL. 107] 


A Text-book of BaM by i 

revis^ Pp. r*- ' 


Inwe^ el 
wSir«tM*i^ for Ikj 
J 4 + 45 . 


Fifth edition, 
and A. Church 
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The Law of end Deaths : BdM g-Stady 0 
the Variation in. die Degree of Al^mal Fa^tv 
the Influence of ' the Environment. By Cha^ 
Edwaid Pell. Pp. 192. (London : T. Fisher UnWik 
Ltd.) nas 6 d. net; - ^ 

Magnetizzarione della Elettriciti; Rotaiione BlM 
tro-Magnetica del Sistema Planetario e ^adalmaoti 
del Terreno e del Vegetal! Terrestri. By NicooU 
Mancini. Pp. iv+pi. (Firenze: B. Seriierd 
Die Ursachen der diluvialen Aufschotteniitf Und 
Eroelon. By W. Soergel. Pp, v + 74. (mt&i: 
Oebruder Bomtraeger ) 18 marks. 

Department of Scientific and Industrial Researeh: 
R^KHt of the Fuel Research Board for the VeaA 
iqao, 193 >. First Section ■ SteamiiM in Vertioal Gds 
Retorts. Pp. viii+54 (London . H.M.S.O.) is. 6 d, 
net. 

An Introduction to the Flora of Natal and 'Zulu- 
land. By Prof. J. W. Bews. Pp. ri+a^. (Pieter- 
maritzburg ; City Printing Works ; London : wheldoa 
and Wesley, Ltd ) i^s. 
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Unifenity and CItU Service Salaries. 

U NIVERSITY teachers, and not least those 
outside Oxford, will be grateful to the 
provost of Worcester College for his outspoken 
letter in the Times of August 15, in which he 
contrasts the higher salaries in the Civil Service 
with thoee of university professors and tutors in 
Oxford. The correspondence which this letter has 
evoked is most interesting, and raises certain 
pouts which have not escaped notice in these 

It may be recalled that the Select Commiuee 
on Estimates appointed by the House Com- 
mons, in taking evidence r^farding salaries, asked 
the representative of the Treasury questions re- 
garding (i) comparable positions outside the Civil 
Service, and (a) stipends of university professon 
and tutors. The provost of Worcester College 
states that in Oxford “the stipend of the best-paid 
professorships was, and still is, gool.” In this 
oonnectioD it should be point^ out that the 
average stipend for a university professor in the 
other universities and institutions of university 
tank tn England and Wales is about 850I. per 
annw% While not a few reedive no thore titan 5«oi. 
ayear, 
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On the other hand, there are many Civil 
Servants receiving double the salary that “the 
greatest learning and distinction can obtain at 
Oxford, and many receiving much more than 
treble such stipends.” But this is not the full 
Ule, for the salaries of the permanent beads of 
Government Departments are at present 3500I. per 
annum — emoluments considerably beyond those 
received by the highest-paid officials in the uni- 
versities. The tutorial fellow at Oxford, with his 
modest 800I. a year or so, may perhaps be par- 
doned if he fails to appreciate the point of view 
of the writer of the letter to the Times who may 
be taken to represent the views of the Civil 
Service, when he plaintively refers to the fact that 
after September 1 the salaries of these permanent 
beads of Government Departments wiU be “only ” 
30002. a year. And all the more so if he believes 
with the provost of Worcester College that “with 
few exceptions Civil Servants of the highest 
class are men who in intellectual attainments, 
by virtue of which as tested in examination 
they were appointed, fell considerably short 
ot the stands^ of a tutorial fellowship at 
Oxford.” 

From the point of view of the university 
teacher, whose emoluments at their highest do not 
approach to anything like this figure, and at their 
lowest are mere pittances, the situation is not. 
without irony or even humour. Notwithstanding 
the very favourable comparison with the staffs of 
the uniwipities, the Civil Service, we are told, is 
under the impsession that it has not received the 
consideration to which it is entitled, and appar- 
ently IS advocating a reference of the whole ques- 
tion of Its stipends to the National Whitley 
Council for the Civil Service ! Now it is not our 
purpose to argue the pros and cons of this ques- 
tion. What we are inudediately concerned with 
is ^e obvbus inadequacy of the remuneration of 
university teachers. “Academic remuq^ation is 
a disgrace to the nation,? says oaesit the corre- 
spondents^— a Civil Servant — in the * Times; 

“University profeasors are scandalously under- 
paid,” says another; while the provost 'of 
Worcester College brings a, serious charge agalns( 
the Government by accusing it of having ^ne 
much to make it impossible for the universities 
to attract and retain the service of the very ablest 
men. Such statements without further support 
might be open to criticism, but it so happens that 
they are confirmed by statistics and evidence col- 
lected bj^the Assodation of University Teachers, 
DD 
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to which reference hae been made in theM column# 
on previous occasions. 

This is a very serious state of affairs and 
should give pause to thoughtful men. It is futile 
discussing' the minor elements in the problem when 
the main facts are of so serious a nature. Whether 
a Civil Servant or a university teacher puts in 
more hours of work in a year is quite beside the 
point and from the very nature of liiework impos- 
sible to decide. Equally beside the point is the 
fact that the nation’s income from foreign invest- 
ments has shrunk by a hundred millions per 
annum. The question is whether the university 
teacher is, under present conditions, adequately 
remunerated, and, if not, who is to blame. A 
permanent head of a Government Department re- 
ceives 3000I. or more per annum, a headmistress 
of a council secondary school may rise to 700I. 
or 800I. a year, whereas an Oxford tutor or a pro- 
fessor in one of our modern universities receives 
on the average a salary of about 850!. a year. Is 
this just or equitable? Is it likely to main- 
tain, let alone increase, the efficiencgf of the 
university by attracting to it the right kind 
of man? 

The universities are doing work of the highest 
importance to the nation, whether it is examined 
from the cultural or from the utilitarian side. 
Without this work national life would be im- 
mensely the poorer, and yet the staffs are scan- 
dalously under-paid. Already this is reacting un- 
favourably upon the quality .of the candidates for 
vacant appointments, and in course of rime the 
reaction will become even more pronounced. 

For this state of affairs the Government cannot 
escape criticism ; we are in entire agreement with 
the pertinent remarks of the provost of Worcester 
College. The University Grants Committee is 
cognisant of the fact that university teachers. are 
underpaid, and that the universities are more or 
less in debt. As their sources of income are 
limited, they naturally and properly look to the 
Government for further aid. An annual grant of | 
a million and a half is quite Inadequate, and, in 
proportion to the total Treasury grant towards 
education, wretchedly small. If the University j 
Grants Committee cannot convince the Govern- | 
ment of the necessity of augmenting the annual ' 
grant to the universities for the particular purple | 
of increasing the stipends of the staffs, it is about j 
time a more representative body took over its 
functions. 
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FunoiM Chemiitt. 

iPamotM Ctumists: Th* Mm and thntr Wdtia 
By Sir William A. Ttlden. Pp. xvi-t-s^ 
(London: George Routledge and Sons, Ltd.; 
New York; E. P. Dutton and Co., 1921.) 
las. 6 d. net. 

S IR WILLIAM TILDEN, like many other 
persons, has been frequently struck by the 
general lack of knowledge^ even among well-edu- 
cated people, of the personal history and achieve- 
ments of the men who have created epochs in 
science. This, however, need occasitm no very 
great surprise If the mass of the community 
are practically ignorant of science owing to the 
circumstance that they have been taught nothing 
Cbncerning it, it is scarcely a matter for wonder 
that they should have no knowledge even of the 
names of its most distinguished votaries and 
no interest therefore in their lives and doings. 
Yet, as the author says, the story of their 
lives is not infrequently full of interest, 
even to those who are not specially attracted 
to science, or have little concern for its 
progress. 

There has been, However, a great awakening 
of late. The lesson of our recent experience has 
been driven home. It required the Great War 
to enforce it For generations past a few 
enlightened men have been preaching, with what 
seemed to many an almost tiresome reiteration, 
the truth that science in these days is more than 
ever at the basis of national welfare and security. 
The peril of the greatest crisis through which this 
country in all its long history has ever been con- 
fronted has at length aroused it to a recognition 
of this fact. It is unnecessary to dwell upon the 
evidence of this belated appreciation. We see It 
in the general anxiety concerning riie present 
character and sufficiency of our secondary educa- 
tion, in the extraordinary rush of students into 
our university laboratories and lecture-rooms, in 
the more general recognition by manufacturers 
of the relation of science to industry, and, lastly, 
in the action of the Government in creating, on 
broad and liberal lines, a great scheme of State- 
aided endowment of science. The establishment 
of the Department of Scientific and Industrial 
Research, with its network of aflSliated research 
associations throughout Great Britain, marks ao 
epoch in the history of science of which it is 
impossible to exaggerate the signHteance and 
potentiality. Of course we must be prep ar e d for 
wasted effort and wasted money. To tnoddle 
thrhugh is characteristic of our method. Sdenot 
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|l <)fKanised common'Sense, and it is scarcely to 
Itt expected that a community which has hitherto 
|MmI IMe training in the methods of science, and 
no oi^rtunity of cultivating that habit of mind 
Vh detugnate as scientific, will work its oppor* 
tooity with a maximum of economy. But the 
ntlAosphere thus created is bound to have its 
effect upon the general intelligence, and perhaps 
QOne of the many lessons of the war will prove 
to be more fruitful or more benign in its 
results. 

One consequence, we may hope, will be a wider 
interest in, and a more generous appreciation of, 
the labours of those who have enriched science 
Ify discovery. Discovery begets invention, and 
invention begets wealth and prosperity, material 
comfort, and happiness in hving. lienee hap 
innumerable gifts in her horn of plenty which 
she freely offers to her devotees who worship her 
assiduously and disinterestedly. But these g^fts, 
precious as they are, seldom directly benefit those 
upon whom they are first bestowed. Those who 
receive them — the discoverers — give them away, 
with little or no expectation of material reward 
or worldly benefit to the inventors, who in their 
turn hand them on, on terms, to the rest of the 
community It therefore behoves the inventors 
and the community in general, if only in common 
gratitude, to show some interest in the lives and 
fortunes of those who in the unselfish pursuit of 
truth for Its own sake thus enrich their fellow- 
men. 

The book under review appears at an oppor- 
tune time. In it Sir William Tilden tells the life- 
story of a number of famous chemists, from the 
time of Boyfe down to our own era. His work 
makes no pretension to be a history of chemistry. 
His purpose is to make the general reader 
acquaint^ with the personal history and work of 
certain prominent chemists, whose labours may 
be said to have been largely directed to a common 
purpose— the elaboration of the atomic theory. 
To apply Montaigne’s phrase, he has gathered 
a posy of other men’s flowers, binding them 
together with a silver thread of his own. This 
tfiread, which serves to connect the life-histories 
of a score of eminent chemists, is the conception 
of atoms as a theory of chemistry. From the 
wealth of material to his hand it was, of course, 
necessary to adopt some definite principle of 
selection. To the extent that the phenomena of 
dtemistry are adequately explained by the atomic 
theory — ^that it is, in fact, the bedrock upon 
whidi the whole superstructure of the sdence 
rests— it may be ui^fed that the ’work of ervery 
chemist conduces to its support, even when 
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unconsciously directed to that end. Sir William 
Tilden has sought to draw a distinction between 
work that he regards as indispensable and that 
which is merely contributory but not essential to 
the establishment of the atomic doctrine, and on 
this ground he excludes all mention of man> 
names that bv common consent are certainly to be 
styled famous This limitation has its ^fficul- 
ties, of which the author is no doubt well aware. 
It may be argued that the collective work of the 
chemists, British and Continental, of the Vic- 
torian era has done more to place the atomic 
theory on a firm experimental basis than all the 
labours of speculative thinkers from the time of 
Boyle to the death of Dalton But the life-work 
of Laurent, Gerhardt, Stas, Kekul6, Hofmann, 
.ind Wurtz, as the author is constrained to point 
out, and with evident regret, finds no place in 
his book. On the other hand, it is difficult to 
see how the phlogistians he deals with, with the 
possible exception of Cavendish, contributed 
directly to the foundation of the atomic theory. 
Their work was for the most part wholly qualita- 
tive and empirical. Such work as that of 
Priestley or Scheele, for example, could afford no 
substantial basis for such a tiieory, except as 
supplying facts which enlarged the scope of 
the science. But this may be said of the 
work of every chemist who makes a dis- 
covery or pursues inquiry in the random method 
of Priestley. 

In spite of the imperfection and limitations of 
the basis on which it is constructed. Sir William 
Tilden has put together a most interesting book 
which adequately fulfils the purpose for which it 
was written, which is to enlighten the general 
reader concerning the personal history and work 
of men who are distinguished for their services to 
chemical science and whose labours have per- 
manently contributed, and to a noteworthy and 
mqpiorable extent, to its development. The 
notices are pleasantly written, and care has been 
taken, whenever possible, to verify the biographi- 
cal facts. The book is suitably illustrated with, 
for the most part, well-known portraits of the 
several chemists, and with occasional pictures of 
their laboratories ^d of apparatus which they 
employed. Perhaps the least satisfactory por- 
trait is that of Proust A better one is to be 
found b Jaeger’s ” Elementen en Atomen eens en 
Thans,” which deals substantially with the same 
general theme as that of the book now reviewed, 
but carries it down, in its latest edition, to its 
newest developments, which are, indeed, partly 
dealt with by Sir William Tilden in the epilogue 
with which his book concludes. 




Ktstoiy of Persia. 

A Htrtory 0/ P«r«a. By Brig Gen Sir Percy 
Sykes (In two volumes ) Second edition 
Vol 1, XXVIU + S63, vol n, pp xx + 594 
(London Macmillan and Co , Ltd , 1931 ) 
70s net 

T hat this book, first published in 1915, 
should already have ai^ieared in a second 
and enlarged edition is a welcome sign of the 
tunes, if we may suppose that its popularity is 
due, not only to the attractive way in which Sir 
Percy Sykes has handled his subject, but also to 
the growing interest that is temg taken in 
Oriental learning by many who before the war 
never reahsed the importance of such knowledge, 
and even now, perhaps, are but half aware how 
much depends on its cultivation and diffusion 
amongst us. Without understanding there can 
be no friendship, and without friendship no last 
ing peace 

Persia has a history of 3500 yean, and what a 
history ! Cyrus, Darius, Xerxes, Behistun, Perse 
polls. Marathon, Alexander and his successors, the 
Parthians, Ardashir, Shapur and Nushirwan, the 
wars with Rome, the overthrow of the Sasanian 
empire by the Arabs, Islam triumphant, Kerbela 
and the rise of the Shia, the Bagdad Caliphate, 
the revival of Persian nabonahsm, Seljdlu and 
Assassins, the Mongol avalanche, Chengiz, 
Hulagu, and Tamerlane, the II Khans, the 
spacious times of Shah Abbas the Great, Nadir 
Shah, the Kajars, the Russian campaigns, the 
envelopment of Persia, the Revolution, the 
National Assembly and the first painful essays in 
constitutional government, all this, too, mtro- 
duced by an account of yet more ancient civihsa 
tions which sprang up, flourished, and expired on 
Persian soil — Medes, Assyrians, Elamf Sumer, 
and Akkad — ^while in his closing chapters the 
author deals with pohtical end mihtary events Df 
>esterday, including his own adventurous mSirsh 
on Shiraz, the Dunstennlle mission, and the 
Anglo Persian Agreement 

Obviously a work written on this scale must 
be either a compilation m the main or else 
product (A CO operative specialism, a method 
which will always appeal to students rather than 
to the general reader, and, m the present case, 
would probably have required ten volumes instead 
of twa It If no disparagement to Sir Percy 
Sykes to say that the chief merit of his history 
consists In the excellent use which he has made of 
h» audionties, in the apt selection of materials, 
and In the skill with which they have been woven 
into a well t^alanced and interesting narrative 
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To have aocomplisbed so mudii 
a remarkable a^ieveaoent which eosify OHi 
some defect of detail and ottiers of a mere 
kind Omissions, of course, were ine^itahtC!» 

It seems extramdmary that mdy stx hues 
be spared for Rashidu’ddm FadluHah, tbd 
Prune Minister of Ghazan and Uljaytu, eqoallf 
enunent (to quote Prof Browne) as a ji^ystOHU^ 
a statesman, a historian, and a public benefactor 
and beyond doubt one of the ablest men w4|iia» 
Persia has ever produced 
The author is at his best m describing actioaa 
and events, he can tell a story, he goes sMugM 
to the pomt, and hia style » pleasing as w^ an 
vigorous But with the inner or deeper sute ti 
his subject he is less at hmne, and here we find a 
tendency to emphasise comparatively supcrficid^ 
features instead of bringing out the essential For 
example, in the notice of Omar Khayyim he gives 
a familiar reference to the poet s tomb, together 
I with a photog^ph, for which we are gratefid, 

I but It mi^t have been remarked that the quatrains 
attributed to Omar, and in part composed by him, 
derive imjxirtance from the fact that, being the 
work of many different hands, and having accumii> 
lated m the course of centuries, they exfaibil 
character, not of any individuid Persian, but of 
i Persia as a whole llus is a slight instance, and 
Sir Percy 1$ so strong in most respects that he 
can afford to be a little disappointing in his treat- 
ment of literary topics, rehgious doctrmes, dervisb 
fraternities and such matters as the mfluence of 
mystictsm upon Persian political history On the 
other hand the strictly historical portion of the 
work IS supplemented by chapters giving modi 
useful information about geography, cEmate, 
fauna, flora, and minerals, inscriptions and monu- 
ments, architecture and art, etc 
The author knows the country wdl, and has a 
genmne, if not very profound, sympadiy wtd» itn 
people His two volumes are lavishly illustratad. 
For this reason alone, not to mention die podeet- 
maps which accompany them, they arc valuable 
to students, while from what has been said oon> 
ceming the range and variety of their amtents it 
k will be clear that they ought to find a place m the 
library of everyone who is mterested in Pema 

The Kinetic Theory and the Quantiua. 
The Dynamtcal Theory of Gases By Prof J. H, 
Jeans Third editum Pp vii+443 (Cam- 
bridge At the University Press, 1931 ) jOa* 
net 

T he first edition of this book was puhtisbed 
m 1904, the second m 1916, and now, oal^ 
five years later (and three of those were wa^yaara)^ 
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edition u required By itself this mdicatea 
tfce value of the work, and it u also very satis* 
ittkory as abowiog the growth of interest in this 
laq^ortant brandi of mathematical physics The 
iBi^ part of the book has scarcely been altered — 
Iddted, too little so, for a good many of the mis- 
(tflats of the second edition have appeared again 
in dealing wi^ viscosity and heat conduction, 
CStapman s important work is given somewhat 
more fully than before, but it would, of course, 
be out of the question to reproduce in detail the 
stupendous formulae which it involves The only 
other point we will mention is to express a doubt 
whether the author s explanation of irreversibihty 
really does explam that excepUonally difficult 
question To put it m an extreme form, has any 
one yet really discovered what distinguishes the 
past from the future? 

The mam changes are the additions it the end 
of the book, which deal with the quantum theory, 
and It must be confessed that we found these in 
some ways rather disappointing A certam lack 
of harmony is produced by the policy of grafting 
a few chapters on the quantum on to the end of 
a book originally written before its existence was 
accepted It must be recognised that it is a very 
diffi^t task to fit the subject in for it is clearly 
right to give a complete account of the quantum , 
yet Its field is a great deal wider than the mere 
kinetic theory of gases, so that its introduction 
necessitates the treatment of several other 
branches of physics, some of which are by no 
means elementary What the author has given is 
certainly the most important part of the quantum 
theory — there is an excellent account of spectra, 
and also of the Debye theory of the speafic heats 
of solids The theories of Tetrode, Keesom, and 
others on the equations of state of gases, how 
ever, are barely mentioned , it is true they rest on 
much less firm foundations than the other ques 
tions, but still they are far more closely related 
to the subject matter of the rest of the book, and 
their eiqiosition would not have taken very long 
Also the author gives only a very short discussion 
of the rotations of molecules, though there is 
direct experimental evidence as to th^ moments^ 
of inertia, and dioug^ Ehrenfest s formula for the 
iqiecific heat of a gas is a type of function novd to 
die quantum theory Again, it wrould have been in 
aereatmg to have had more of an expo«tiqn of the 
method of aolviag protdeaoa by diitct tiae of the 
retatbo of entropy to probabihty aa typified by 
naack’s tmginal calculation of the radiation 
formula Thu method seems to us, on the whole, 
h^bnor to the mithor's, but it luu been used a 
grmk deal, smdmaat be uaderatood by anyone who 
Uoiiiea to read die onjf^nal piqiers of die subject 
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In view of the gready extended field that these 
chapters cover, only sWten^ proofs of many 
important theorems are given, a^ some of these 
are not fortunate For example, m dealing with 
the duplacement law of Wien the author states 
that the energy in each wave length is unaltered 
durmg the change of wave 4 engths, whereas m fact 
part of this energy is turned into work, and its 
disappearance is the essence of the process Again, 
the author calculates the equihbnum between the 
energy of a vibrator and that of the surrounding 
electromagnetic field by findmg separately the 
amounts of energy absorbed and emitted This 
IS essentially a problem of resonance, but in the 
calculation of the absorption the damping factor 
IS omitted without justification In this particular 
case the correct proof is no longer or more diffi 
cult than the author s 

In a subject like thu, based as it is on very 
uncertain foundations, it must have been excep 
tionally hard to select what was suffiaently 
well established to merit inclusion It will 
be seen that our chief quarrel with the author is 
that he did not give us enough The book con 
tains a great deal of invaluable information cntic 
ally treated, which it would be hard to find else 
where in English If we have laid emphasis on 
the defects, it is because the excellences of the 
w<H-k are well known C G D 


Beast and Man m India. 

Compantons Feathered Furred and Scaltd By 
C H Donald Pp ix+159 (London John 
Lane , New York John Lane Co , 1920 ) 
7s net 

T hese are vivaciously written remimsceoces of 
Indjan animals with which Mr Donald man* 
aged ti^estabbsh friendly relations The first is the 
tale fii a bear cub, Bhdoo, with a strong sense 
of ^tiumour which became very expensive to his 
owner The second tells of the rearing of two 
weaver birds {Ploceus baya), which justified their 
reputation for inquisitiveness and educability A 
w^eaver, carefully and kindly taught, will, withm 
a week, let off a toy cannon, select a parhcular 
number out of many cards, and brmg it to his 
master , he will catch a two anna piece wfaidi has 
been thrown, into a well before it reaches the 
wrater, and bring it back Some of his tncka 
seem absolutely mcredtUe, and yet tbey are aun- 
pbaty Itself, and one and all may be taught in 
a couple of days each The first and most im- 
portant stq> m h(s training Is to teach him that 
an open hand means food, and that a dosed fist 
does not Everything hinges on His maatsry of 
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this secret, and the rest is simple." Of some 
interest are the instances given of apparent mis- 
takes in building the wonderful nest, such as leav- 
ing no doorway. 

The third companion was a flying squirrel 
(Pteromys), which moved along the ground in a 
succession of jumps, “rather a lumbering gallop,” 
soon bringing fatigue. “The leap of the flying 
squirrel is StOAib be sixty to eighty yards, but 
I can safely stf 4 t is well over double that distance 
at times, as f have seen one go right across a 
valley nearer two hundred yards in extent.” "On 
approaching the tree it means to settle on, the 
head is raised and the tail lowered so that the 
parachute then acts against the wind as a brake, 
bringing it slowly against the tree. The tail, to 
some extent, acts as a rudder, but the change of 
direction is really made by a slight drawing in 
of the extended limbs, on the opposite side to 
that to which the aniinAl wishes to turn.” Mr. 
Donald seems to have been happy with his varied 
companions, and they seem to have been happy 
with him. He tells us of his golden eagle (not, 
however, to be called Chryssetus, ^i(^ spoils the 
name), of an Isabelline bear,'a^ bull-teitier, a rock- 
python which could lift tHt^'f^Mdrs yirith its tail, 
and was happy on six crotvS every Sunday; of 
hawks aod langurs; and more besides. He ends 
with a fascinating sketch of a fox, which SMfkests 
that the secret of domestication ku not b«^ost. 
This is an enjoyable book, racy&hjective, and 
riuewd, and it has excellent pht^graphic illus- 
trations. We like well enough sopie of Mr. 
Donald’s pet names for his companions, such as 
Bhaloo for the bear, and Satan for the pythooi, 
but Juggins for the gol^n eagle touches us on 
the raw. 

Our Bookshelf. ^ 

Insect Life. By C. A. Ealand. Pp. xii-t-34o-(- 

Ixxiv plateA (London ; A. and C. Black, Ltd., 

19S1.) 305. net. 

In this sumptuous and profusely illustrate^ volume 
Mf. Ealand attempts “to provide a texAook of 
entomology, useful alike to the serious student and 
to the reader who takes up the subject as a 
hobby.” To us he appears to have fallen between 
two stools. 1 he opening chapter on classification 
raised our sujyncions when we encountered more 
than five pages 6f tabular classification of no pos- 
m'ble value to die “serious student, ’^or no hint 
is given of the basis employed, while to the reader 
with^tdmology as a hobby it is positivdy soul- 
desti^fig to be faced with a prodigious list of 
mei^ames. Tlie second chapter, on social habits, 
OofMBing of insects, and economicJiBuestbns, is 
more readable, provided one already possesses 
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a considerable knowledge of ioseet ordem iU 
suborders. From chap. ui. onwards, howeveri ttn 
accounts of the several orders, etc., are d ni 
value to the specialist, and of but little interest t( 
the amateur. Nowhere do we find either kn 
account or an illustration of the essential structura 
of an insect, or even of the mouth appendages) 
true, the serious student should know the main 
facts about these; but where will he be if his 
serious study should by misfortune begin with 
“Insect Life”? 

Many of the illustrations are beautifully 
coloured and do unmense credit to the publishers ; 
but the object of the author seems to have been 
to arrange a striking plate rather than to display 
the structural features of the insects. Thus in 
the coloured plates of the Coleoptera many bril- 
liant and beautifully coloured species are shown, 
but the majority have their legs tucked away out 
of sight beneath the body, so that the tarsal 
joints are entirely invisible, and in some cases 
the antennsB are in the same plight. The figures 
(copied from Shipley’s “Zoology of the Inverte- 
brata”) showing the emergence of the dragon- 
fly imago from the nymph are peculiarly unfor- 
tunately arranged, for, as in the original, instead 
of being plai^ vertically, the drawings have 
been turned round into a horizontal position, 
with the result that the dragonfly is shown emerg- 
ing in a position that is absolutely impossible and 
absurd. It is unfortunate that so showy a book 
contains so little of real value. 

A History of Psychology. By Prof. G. S. Brett 

(Library of Philosophy.) Vc^. ii.. Mediaeval and 

Early Modem Period. Pp. 394. VoL iii., 

Modem Psychology. Pp. 322. (London : 

George Allen and Unwin, Ltd. ; New York : 

The Macmillan Co., 1921.) i6s. net each. 

The first*^lume (n*TOis work was published in 
19JS. ‘x^igtartlng with an account of primitive 
animistic notions, it carried the history through 
the perils of Greek philosophy and Greek Chns« 
tianphil^phy to St. Augustine. Theiwo volumes 
now added deal, one with the medieval and 
early modern period to the end of the seventeenth 
century, the other with the modem period, ending 
with a final chapter on "The Scope of Modem 
Psychology.’’ It is diflkult to appreciate the 
purpose or the usefulness of a work of tiiis land, 
however much sfe may admire the devotion aod 
•res(>irch wWch have produced it. As an encyclo- 
peedia it is w little value, for the simple reason 
that one human author cannot be encydopssdic. 
He cannok ke a fifSrt a^oriw in regard to all 
the writeiq Wth wJiomV deals. Also it is mis* 
leading’to j|| sopbq .anlmBnc speculations or even 
philosophy^oPiWiSS as puts of the science of 
psprchology. As a matter of fact, the modem 
science of psvcholog:^ha8 little or nothing hi 
common with the tiieories here recorded, and owes 
nothing to them. 

^ A more serious critidsm, however, is a nqim* 
tive one. Infonnatioi|,,we naturally expected to 
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nflfd |od which might have made the history of 
vew value is omitted. One illustration is typical. 
Hiera is a chapter entitled " From Fecfaner to 
Wundt,” If the reader should refer to it for an 
jecount of the psycho-physical law which has 
xxtade Fechner’s name famous, this is what he will 
find: — “The law known as the ‘Weber- 
Fecbner Law ’ has been so often described and 
discussed that we may be excused the task of re- 
peating its definition.” Practically all we arc 
told about it is that ” volumes have been written 
on it.” 

Tht Basas of Agricultural Practice and Economics 
in the United Provinces, India. By Dr. 
H. Martin Leake. With a loreword by J. 
MacKenna. Pp. viii + 277. (Cambridge : W. 
Heffer and Sons, Ltd., 1921.) 152. net. 

The author of this illuminating book has applied 
himself to the elucidation of the bases and develop- 
ment of agricultural practice and economics, 
showing how improvements in methods of farm- 
ing must necessarily be associated with the due 
recc^nition of economic 1 actors if true advance 
is to be made. Although the text deals solely 
with India, the underlying principles are applic- 
able to agriculture the world over, and the book 
throws fresh light upon the new problems that arc 
constantly arising now that scientific principles 
and methods are being more widely applied to 
farm practice. 

Agricultural practice is essentially based on the 
relations betn*een the soil and atmospheric condi- 
tions and the crops grown, and these are set forth 
factor by factor, careful distinction being made 
between those which can and those which cannot 
be controlled. Possibilities of development and im- 
provement are discussed with special reference to 
sudi points as hybridisation and selection, cultiva- 
tion and manuring, as ad^ed to {ndian con- 
ditions. Parallel with this,*me economic aspect 
is considered, particular stress being laid ocr the 
posi^ilities that lie in co-operation - of ' various 
kinds as a factor in the eocouragemen]|^&f agri- 
cultural development. 

The book is strongly to be recommended, not 
only to those connected with^ Indian agriculture, 
but also to all who are interested in the progress of 
modem scientific farming, for the conditions dis- 
cussed are so varied that they provide scope for 
the consideration of strongly contrasted asp^s of 
the subject. W. E. B. 

Groundwork of Surgery. {For .ft Firtt^ar 
Students.) By Arthur Cooke. Pp. viii -p 183. 
(Cambridge : W. Heffef ai^ Sons, Ltd. ; Lon- 
don: Simpkin, Marshfll, iTwilto^'^ Kent, and 
Co., Ltd., 1919.) 7^ted. nefc “ . 
WariTiN by one who is himseJt»<d>ln’ll9fi worker, 
and teacher, this book furqishes the bc^nner with 
an excellent introductioff^to the science; art, and 
craft of surgery. Most manuals are addressed 
by the expert to other experts, or at least to 
ai^aficed students. In the present volume the 
author sets himself, very mccessfully, to lay the 


foundations on which a more detailed knowledge 
may be reared. The ground which surgery covers 
is indicated, and its broad outlines are defined; 
space is given to preventive treatment and sur- 
gical sanitation generally ; and the main surgical 
affections of the different regions of the body are 
described. The book may be cordially recom- 
mended. 

College Botany: Structure, Physiology, and 
Economics of Plants. By dt. M. T. Cook. 
Pp. X -1-392. (Philadelphia and London : J. B. 
Lippincott Co., 1920.) t 2 S. 6d. net. 

It is said of this book by the author that it is 
“an effort to meet present conditions,’’ but it is 
not very clear what these conditions are. The 
book is divided into sections on morphology, 
physiology, and classification, the last including 
general descriptions of the great plant groups. 
Some of the drawings, such as Fig. 30, represent- 
ing a lenticel, and Fig. 152, depicting tiie pine 
cone and its parts, can onlv be described as crude ; 
but the photographs of individual plants, of which 
there are many, are much more successful. A 
number of maps are given showing the various 
areas of crop production in the United States, and 
economic plants of all kinds are frequently intro- 
duced into thd. descriptions. The book would 
seem to btf^ihost suitable for American students 
beginning thb study of agriculture. 

Experimental Organic Chemistry. By Prof. A. P. 
West. (New-World Science Series.) Pp. xiii-t- 
469^ (London; George G. Harrap and Co., 
Ltdr7i92i.) ^,40s, 6d. net. 

Theory and laboratory experiments in organic 
chemistry are combined in this book. Only the 
more important compounds arc discussed, and ex- 
periments of a difficult or dangerous character 
^re purposely omitted. Review tables, giving at 
a glance the chemistry'^ groups of compounds, 
are supplied at frequent intervals. The theoretical 
part of the book is somewhat less satisfactory 
than the practical, for it is frequently very con- 
densed. The book is well printed and illustrated. 
This is one of. the very few elementary books on 
organic chemistry which give an accurate de- 
scription of fractional distiUation. '* 

Reports of the Progress of Applied Chemistry: 
IssueS^by the Society of Chemical Industry. 
Vol. V. 1920. Pp. 626. (London: Society of 
Chemical Industry, n.d.) 152. 

The annual reports on the progress of applied 
chemistsy issued by the Society of Chemical In- 
dustry fulfil the same functions for applied, chem- 
istry as do the annual reports et, tte j^b emical 
Society forj^iure chemistry. Tl^ e ^l Wtiittf \ 
most useful and authoritative revie'U^II'W die work 
done during the year. The present icolqjtie'ik the 
work of experts in the various branches afiplied 
chemistry, and can be recommmded to all, wh& 
vdtb to kMftJn touch with the rapid pr^reA of 
chemical tedyrology. 
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Letters to the Editor. 

lTk« BMar ton wA hM UmmW for oumon 

tmprtutt by Ut eorrt^inttntt IfHtkn «m k* imdnUMt to 
fwtam Of to torrfopont «rftlk tJto wHtofs 0/ tofteUt MOMt* 
tcrtoto totoH l4t /or tbit or ovt otbtr port 0 / Matdm n« 
moHm <* tokm w omonrmoiu eommun lcttl on ) 

Tlw NstiMl Htotsry <# Mm 

In an article on New Euenments on the 
Inheritance of Somato^ic Modification!, ” m 
Naturi of February 3 (p 74a) Prof Arthur 
Oendy wntet It has long been sutpected that the 
problem of the tranimission from parent to offepnne 
of iomatogenic modification! (‘ aoqiured characters ) 
might be solved more readily by physiological expen- 
ments directly involving the complex meubolism of 
the body than by crude surgical operaUons, such as 
the amputation of limbs ” He proraeds to tell us of 
exp^iments which are thought to demonstrate that 
when certain toxic substances are iniected mto the 
blood of pregnant rabbits i detenoration of the eyes 
of the ofispnng sets in which is transmitted and in- 
creased generation after generation 
Now examine the other side of the shield 
I et us use a little of the evidence from associated 
sciences which />lo(,ists and botanists hive ignored 
It has been said by naturalists that man is a domesti 
Gated animal meaning probably that man is a social 
animati like ants and bees Man is a typical wild 
animal livin;, under an enormous variety of con 
ditions which have become perfectly natural to him 
At any rate he is not under artificial selection Again 
It has been said by opponents of Darwin that no one 
has seen n'ltural selection in operation md that there 
fore Its existence is a pure guess , and by yet others 
supporters of Darwin that man has escaped from 
seleltion As i fact every man except the biologist 
as sudi, has seen natural selection m full blast and 
so far from having escaped from selection man is 
everywhere stringently selected in a glaringly obvious 
way Indeed since we are able to follow tne career 
of men with n completeness that is unioue in the 
animal world man is the onlv animal in which natural 
selection can be observed and its consequences traced 
to the last little detail Apart from each man’s per 
sonal expenence and a voluminous literature it is the 
principal function of all Departments of Public Health 
to collect precise statistical information bearing on this 
very sulriect 

Man IS the prey of a multitude of living microbic 
species which have become pnrasitic on him and 
attadc him in all sorts of ways and with every degree 
of stringency of selection It is common knowledge 
that men vary in their powers of resisting various 
microbic diseases and that these powers of resistance 
tend to run m famiUes ” (1 e are Inheritable) as is 
conspicuously the case in tuberculosis— a fact which 
IS still better observible when w« compare men of 
different races , for example West Afncan negroes and 
Enghshmen in respect to tuberculosis and malaria 
Again It IB common knowledge that powers of re- 
sisting any disease do not necessarily imply powers of 
resisting another disease 

Here then is natural selection indubitably manifest 
in the only wild species m which observation of its 
^rations IS possible What is the effect on races? 
Does any chans* result? If so does it accord with 
Latnarwian or Darwinian doctnne? It may be laid 
doan as a rule to which there is no exception that 
every human race is resistant to every prevalent 
and lethal humats disease m proportion to (he 
Uhigth and seveHty of its past expenence of that 
disease Here then is evolution mdubijtably manifest 
as a oonsdquence of natural selection 
But this recital gives no conception of the fidelity 
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sr^ whkh evohrtm follows sdeetion JfatvsOMm 
selection by any disease cause avohitliia agalMC 
alone, but there are also two main types of mmmrn 
which select in unlike ways and cause extraewdiaarajr 
unlike racial effects In one group (a g eMasUe dM 
smallpox)^ the microbes flood the vict&n with toxkiei, 
soakmg even his germ-cells He dies, or, reaefiktf 
agamst these toxins recovers withm a definite pwrkC 
the duration of which speaking generally, vanas wWs 
the abundance and vinusnee of the toxins RMOvesy 
imphes acquired ” immunity which is often life* 
long duration and is simfriy a use-acquirement 
a response to functional activity The individuel ha* 
becone used to ’ or tramed by the toxins through 
some physiological process just as he becomes used 
to tobacco or exertion or the performance of diffieolt 
and complex thinking Practically everyone is sus- 
ceptiUe to this class of disease As a rule t h e r efore, 
the survivors arc not those who resist illness, lait 
those who recover from it In the other group fe g 
tuberculosis and leprosy) the microbes rStain thtSr 
poisons within themselves and the illnesses caused by 
them are usually prolonged and of indefinite duration 
The survivors are as a rule not those who recover 
from illness but those who resist it t e those who 
are innately immune In this class of disease in- 
dividuals vary greatly in resisting power Thus, in 
tuberculosis there are those who seem ouite immune 
under the worst conditions those who fall ill under 
bad conditions but recover when the conditions are 
improved those who die after Imgering illness and 
those who pensh swiftly and as a rule in early life 
Here there is no acquired immunity, whoever is 
infected suffers nothing but injury 
Plainly in disease we have on a vast scale Just 
those physiological expenments directly mvtrivug the 
complex metabolism of the body ’ concerning whidi 
Prof Dendy is so hopeful If the Lamarckian doctnne 
be true diseases of the measles type should by the 
transmission of acquired immunity ’ render the 
race less and less susceptible to infection until it 
acquires innate immunitv on the other hand, 
diseases of the tuberculosis type should enfeeUe the 
race by the accumulation of injury until at last it 
penshed But nothing of this has happened On the 
contrw racial changes have followM precisely con- 
trary Imes. those of natural selection Thus Engh^- 
men who have long been exposed to measles are fully 
as susceptible to infection as Polynesians but recover 
from illness more easily and frequently whereas race* 
whidi have long been exposed to tuberculosis (eg 
Jews) resist infection much more stoudy than duae 
that have been less exposed (eg American Indian^ 
The diseases of animms and ^ants (eg in the fly 
districts of Afnca) tell the same story, but hare 
natur n 

the a 1. 

tion . - — _e 

mmutely studied and easily observed jdnrsiologieal 
expenments of Nature which Prof Dea^ ignores 
with those to which he pins hts faith ObviouMy, if 
anyone did establish that the injection of n toKln 
caused hereditary degeneration he would disoever, not 
a rule but one of the raredt^xceptionB » Nature 
In order to demenstrate Ine unportance of di s ea s e 
selection it la worth while to pursue this sul^ect a 
little further Doubtless there have been tuny 
great human migrations, but two espedolfe ma n- 
corded in history— that nitmenae surge of Sastem 
people vHiich est^lished m their present sites mt h y 
of the modern races of Europe, and that sidl vaster 
overflow whtrh carried the iidiaWtsats of nsodse a 
Europe (o the Western hemispliefe If tdaSory te a q i il 
any lesson with drarness, it teaches ^is— aifiis*i 
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-J are exterminated they invariably 
•blM m ex^ the conqueror*. Hence the di*- 
of the Greek, Roman, Saracenic, Norman, 


..i gpnrm 

.All, or oeariy aO, human microbic diaeaees appear I 
to have originated in the Eastern hemisphere, wh«-e j 
meit first multiplied sufficiently to provide a constant j 
nutriment to the parasites. Myth and his- | 
iaiy tell first of epidemics. Such diseases as measles 
suddenly appeared, attacked young and old, and then, 
Itavlog exhausted the food supply, passed to neigh- 
bouring populations, leaving belilnd a human remnant 
whidi nad acquired immunity. Later, when popula- 
tions became more dense, the multitudes of new births 
furnished a perennial supply of food, and enabled 
many of these diseases (e.g. measles and whooping- 
oou^l to become endemic Epidemic disease, especi- 
ally it occurring at rare intervals, is always the more 
terrible: for the old as well as the young are affected, 
and in consequence the sick are left untended, business 
is neglected, and famine follows Many perish who 
would otherwise have survived. Witness in modem 
times the fate of many Pacific Islanders Endemic 
disease selects more stringently, but more cleanly; 
the old who have acquired immunity tend the young, 
and only the less resistant die. Some maladies, 
ctpedallv those which are insect-borne {e.g. malaria), 
are confined to localities, but most others are, In vary- 
ing degioes, “ crowd ” dise.ises. Thus in England no 
one escapes frequent contact with measles and tuber- 
culosis, which cause illness unless the individual be 
immune, and death unless he be resistant. All such 
diseases tend to become endemic as the crowd 
thickens. We speak of the deadly climate of West 
Africa, but that of England is even more deadly 
to visitors from thinly scattered tribes (e g. nearly all 
savages). There Is no evidence that any human race 
is mentally unfitted for civilisation, but there is the 
clearest evidence that, physically, only those races are 
capable of it which have evolved in response to that 
slowly increasing stringency of selection which occurs 
when populations gradually become more dense 
Of oM the sword exterminated the conquered and 
dug deep the foundations of permanent empires With 
adoring civilisation and cessation of deliberate 
extermination. It lost its power But when Columbus 
ended the long separation between East and West 
he bore weapons more deadly than the sword Except 
malaria he met no considerable diseases, but the 
microbes of the East found virgin soil. Thereupon 
commenced the greatest event and tragedy in human 
history. The races of one half of the world began to re- 
place those of the other half. As in the ancient Eastern 
world, measles, mall-pox, and other diseaaes of de- 
finite duration swept the continent in vast epidemics 
They left behind ^em an immune remnant. But 
tutotsriosis, endemic from the first, owing to its long 
deration in the individual, exterminated wherever the 
eoadMons favoured its spread. Spain and Portugal, 
thm powerful maritime States, and first in the field, 
elbowed the weaker British and French Into the 
sean tin giy inhoqtitable North. But, while the tropics 
sraredefatded by malaria, nothing protected the North, 
wbne Britidi and Freneh setners poured into the 
snut void created bv imported diaeases. The former 
hren tite battle of QuMmc. Frencjb immigration 
ceased, and all Nortii America fell into the grasp of 
the Aaf^o-Sazon. Later tiie microbes created, and 
tit* Angto-Saxon* are now filling, another vtfid in 
Anstrala^ Thus qur race svon a plate in the sun, 
and to> 4 a$r has mare reoia for expansion than any 
other rate. In actual truth, even if solars, sailors, 
and sattisrs found^ the British Emphe, it sras the 
“ obes fhat estabUsbed It on enduring foundations. 
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Germany began her war a century too late. If histoiT 
r^>eats Itself, the Anglo-Saxong are sure to lose their 
Eastern conquests, svhere every European settlement 
is surrounded by a flounriiing native ^rter; but 
seemingly they are rooted tor ever in the West, where 
the natives can exist only in the wilds. Bveiy 
travelling disease has reached almost its limits, and 
therefore diseases, like the sword, are losing their 
power of founding permanent empires. The period of 
the great human migrations is drawing to an end. 

The story of the evolution against narcotics Is 
similar. For examine, individuals differ greatly In 
their degree of susceptibility to the charm of alcohol. 
Some men swiftly acquire an intense craving for deep 
indulgence in it ; but most of us arc temperate with- 
out effort or very little effort. In other words, sve have 
no great susceptibility. Speaking generally, moderate 
drinkers are not those who resist temptation, but those 
who are not greatly tempted Habitual heavy drinkers 
are always much tempted Alct^ol is a poison which 
especially affects the habitual heavy drinker, not only 
killing the worst cases, but also making many more 
susceptible to numerous ills — for instance, tubor- 
culosis. Every race (e g. Jew, Greek, Italian, Soutii 
German, South French, Spanish, Portuguese, West 
African) which is now temperate in the presence of 
abundant supplies of alcohol was ancientty drunken. 
That is, eveiy race is insusceptible to the charm of 
alcohol in proportion to the length and severity of its 
past experience of it Preasely the same is true of 
^ium. Natives of India lake it in moderation; the 
Chinese in greater excess, but in less excess than 
formerly; while Burmans and Australian blacks in- 
dulge Immoderately and perish swiftly Nature’s un- 
failing plan of temperance reform is to remove the 
heavy drinker. The human plan is to remove drink 
and leave the potential drinker to multiply. But 
yeast and sugar cannot be eliminated, and human, 
unlike natural, laws are sometimes disobeyed, and 
are never immutable 

I have tried to sketch a little of the natural 
history of man, concerning which so little has 
been written, but which, even politically, is so 
much more important than his voluminously 
described political history The evidence, none of 
which I think is disputable, is derived mainly from 
medical and historical sources, but the problems which 
arise are biological They are too big lor doctors and 
historians, who are mere •^cialists Meanwhile whxt 
has blologv done to establish the actuality of natural 
selection? She has measured some froren sparrows, 
she has suffocated some crabs, and she is now con- 
ducting some " phvsiolngieal experiments ” to ascer- 
tain whether “acqulr^" characters are “trans^ 
missible.” Some of her eminent professors have de- 
clared that natural selection is 1 mvth, and the pulpits 
of the contemners of sclent e are filled with acrlamations. 

But it is mind which presents bit^ogy with tlie 
greatest of her problems, tasks, and opportunities. 
Man is the educable antmnl On the mental training 
of his young depends the intellectual status of tbs 
fndWidual and the sodal status of the community. 
Men of science, especially biologists, frequently urM 
scientific education. What n It impUss, I ean- 
ceivc, the supplying of information which is Hkitiy t» 
be useful, intellectuafiy or materially, in such a manacr 
that tite pupil is left a skilful, unbiassed thkiker with 
an open, receptive, reflective habit of mbtd. So for 
possible he is taught, not what to think, but hose (• 
think. In the opporite type of education an endeavour 
if made to close the mlno^obUs, to atupefy, to indues 
on artifleial incapaoky to profit from fresh experknes, 
to hold beliefs even In the face of ooncluslvs avldenost 
in brieft to teach the pupil what to think, not hose 
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evidence in favour of eciendfic education ia enormoui, 
dedtive, indisputable, but it ilea outside the sphere ti 
botany and zoolo&, in pavdiidogy and history. By 
whatever rational atandaroa we judge human com- 
munities— material or intellectual |»ogress, efficiency 
b peace and war, wealth, enterprise, ener^, the pro- 
duction of great thbkers and men of action, civil war, 
brigandaA, murder and other crimes, and so on— we 
And invanably that the societies the mental training of 
which has most nearly approached the sdendAc ideal 
are the su^or. Compare the results of the mental 
training given by Socrates and his fellows to the 
ancient Greeks with that given by the Russian popes 
to their victims. Many nations fe.g. the Romans) 
have fallen because a mnge for the worse in mentm 
training left descendants too inefficient to preserve that i 
which better-trained ancestors had secured. Many 
nations (e g. after the Reformationi have arisen be- 
cause improved mental training enahled them to sur- 
pass competitors. Consider the lato war and how 
completely the more biassed peofdes have been 
smashed. But this is a subject too vast for present 
consideration ; 1 have tried to deal with it elsewhere.* 

1 may be right or wrong as to the condunons I 
have readied, but dearly the evidence and problems 
I have Instanced exist Clearlv they are matters for 
biology, although they have been neglected by her. 

Academic biology is of little account in the worid. 
The hobby of some naturalists who use not a tittle 
of the evidence available, she possesses next to no 
established truth. Her few students are engaged in 
unending disputes, all of whidi are conseouent on 
a misuse of woi^s or a neglect of crudal test- 
ing. Her indefensible terminology separates her 
from a host of subsidiary sdences. But* a biology 
clarified and simplified oy a precise termindogy, 
and in possession of a classiAcation of characters 
similar to that employed in other studies, mi^t 
easily become the queen of sdences A few wide 
generalisations accepted by evcrvone would then re- 
place the present chaos of opinions, and provide a 
basis for work of practical utility. The use of evi- 
dence from other studies would make their students 
her own. So strengthened, she would become ^ppwer 
in the land, and perhaps lav the foundations in that 
goldeo age of science and human wisdom and wetl- 
belng of which we ail dream. 

Surdy diere are biologists who percdve that the 
failure to establish truth can have no cause other 
than lack of right scientific method, and who are 


1 for that of controversy 


which has wrecked biology. 


Magnotis DeuMs RsfrMtfoa of Sniakes. 

Tm interesting dBcovery recorded by Sig. neri in 
Nature of August i8, p. yw, that the fumes from an , 
iron arc can, when subjected to the action ofa magnetic^ 
field, rotate the plane of polarised light*, 1b In close 
accord with the ^ew of the structure of such fumes 
advanced by Prof. Elihu Thomson in his recent 
letters to Nature, and agrees also with the observa- 
doa of Mr. Speakman and myself (see Nature, | 
jfuna S3, p. 5so; anA July 14, p. 619). 

Prof. Thomson explains the sudden enhanced 
luminosity of the light scattered by the iron oxWe 
■moke when the magnetic field is applied by the 
particles arranf^ng themselves along the lines of 
force. For this structure to be effective the particles 

J f'’MrVPw'>«nila« of VvimvmI D mm . ' WT W wtil in Natubb, Asril 14 
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cannot be sphsrical, but must consist, of'f^ 0# 
chains, for only then would the totensity (d. thg gbt 
fleeted or scattered light vary with *'dnd w*' pr 
“ length on ” incidence. This was oonfijniMd by ■» 
microMxipic examination of the iron mUde fpme, 
which showed the partidea to consist of short stmgs 
or chains of roundish beads not touching one another. 

Ihe experience of Mr. Speakman and myself is 
that the fumes from metallic arcs in air undergo 
rapid changes with time. The minute particles pro- 
duced at first by condensation of vapour aggregate 
together to form comjdexes, which often show a 
definite chain-like structure when examined aftor 
deposition on a slide, but in the air are contbiuatly 
altering their form under molecular bombardment. 

Now it seems likely that if by magnetic or eleotric 
forces the small chains or strings can be made to 
■pace themseivra with their axes all in one direction, 
not only will the effect described by Prof. Thomson 
be produced, but a beam of polarised light traversing 
the fume at right angles to the field of force would 


axes of the small chains. Tms is just what Sig. Tim 
finds, and it might be expected further, if the above 
explanation Is the correct one, that the magnetic double 
refraction would vary with the age of the smoke and 
its method of production. The bruisb.coloured smoke 
found by Prof. Thomson to accompany the yellow 
fumes from the iron arc, and which did not exhibit 
the magneto-optical effect, consisted probably of single 
particles, and would be unlikely to show magnme 
double refraction It corresponds with the mitial 
stage of the oxide clouds we have studied before 
agglomeration has had time to occur. 

This striking behaviour of iron oxide dispersed in 
air discovered by Sig Tier! exhibits a dose parallel 
to the behaviour of the same substance dispened in 
water. Cotton and Mouton and others have inves- 
tigated the magnetic double refraction of iron oxide 
hvdrosol, and thev ascribe the effect to the orientation 
of rod-shaped or lamellar ultramicrons Further, the 
magnitude of the effect was found to increase as the 
colloid became coarser. 

A continuation of the work commenced by Sig. 
Tieri mav well lead to much interesting information 
on the form of the particles in smokes. 

R. Whytlaw-Grat. 

Eton College, Windsor, .August ai. 


TIm Oantrastfie Vaewle. 

In connection with previous correspondence on the 
I mode of production of the contractile vacuole in 
Protozoa (Nature, vol. cvi., pp. M3, 376, 441), I fina 
that it is, in point of f.-ict, Prof. Marcus Hartbg to 
whom the credit of the osmotic view is to be given. 
In a communication to the British Assodation in 
>888 (Rep., p. 714) this observer pointed out that, 
owing to the semi-permeable surface membrane, sub- 
stances in solution in the protoplasm of these 
organisms must attract water, which accumulates 
at a particular spot until it reaches the surface, 
breaks through the membrane, and escapes. The 
membrane spontaneoudy doses up as the glstension 
is relieved. Prof. Hartog shows that If substanoss 
such as sugar or potassium nitrate are ffissolved in 
the outer water to a sufBdent osmotic concentratloa, 
the production of the vacuole cesses. The papetr was 
reprinted in Ann. Mag. Nat. Hist., Sec. 6, vol. tfi., 
p. 6a (i88q). The theory was worked out ia mors 
detail by Degen (Bot. Zsft.. vol, txui., abt. 1, t9oj0, 
and is explained by Prof. Hartog in his artids oa 
Protozoa in the Cambridge Natural History <190^ 
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p |c My knowledge of Stempell • p^r wae de 
rived from an abstract in which the osmotic aspect 
was chiefly emphasised On reference to the 
orl^nal 1 find that this part of the process is ob 
scured by a number of complicated subsidiary hypo 
theses W M Bavuss 

University College London 


sented there is no cntaion by which the right notes 
can be recoMised and the arbitrary ones excluded 
This criticism considered in conjunction with that 
of Bonng and Titchener (American Journal of 
Psycholofif vcA zxxi 1930 101-13) would seem 

to take from Wnghtson s theory almost all the essen 
tial features which individualise it from the older 
telephone theory of Rutherford H Hartridgk 


Sous months ago Sir Ray Lankester was good 
Miough to wnte to me m regard to the statement in 
my System of Ammate Nature (1930) that he had 
spoken of evoluUon as a chapter of accidrats He 
asked me to verify the quotabon and 1 thought 1 
had only to turn to my book shelves for a minute to 
find the passage But in spite of some months of 
very agreeable and profitable re reading of Sir Ray 
Lankester s wnUngs 1 have failed to verify the quot 1 
bon and the only thing to do is to apologise Per 
haps I should have seen that the phrase I a<«:nbea 
to Sir Rav LanI ester was inconsistent with such sen 
fences as these — Ihus then it appeals that tic 
conclusion that Man is a part of Nature is by no 
means eouivalent to asserting thnt he has onginited 
by blind chance it is in fact a specific assertion 
that he is the predestined outcome of an orderly and 
to a large extent per eptible in chants 1 ( The 
Kingdom of Man p 9) and Ihey [the mentil 

tmalities which have evofved in Man] jusbfy the view 
that Man forms a new departure in the gradual un 
folding of Nature s predestined scheme (op at 
P 35) 

I yield to no one in mv appreciation of the services 
whi h Sir Ray lankester has rendered to zoology 
and biology and I can only express my regret that in 
a busy life 1 made a mislikc which araoints to an 
unintentional misrepresentation 

J Arthur Ihomsov 
Natural History Dcpiitmeit Manschal 

College University of Aberdeen August 16 


Wrightson s Hyoothasis of Audition 

flip hypothesis advanetd bv the late Sir Ihomas 
Wnghtsin in his bool ^n Enquiry into the 
Anai^ical Mechanism of the Internal Ear has it 
would seem received such wide acceptance that the 
following comments upon it may bo of interest 
Wnghtson suMested that the appreaation by the 
ear of the consntuent notes m a musical chord is 
due to the recognibon and measurement by the brain 
of certain time intervals which occur between the 
changes in motion of the air when it is transmitbng 
music In proof of this suggesbon Wnghtson gives 
graphic examples First he takes two simple sine 
curves represenbng two musical notes and from 
them he obtains a third curve which shows the 
mobon of the air when both notes are sounding to 
gather On this compound curve he marks distances 
between crests trouj^s and crossing pomts which 
are equal to the wave lengths of the two separate 
notes 

From the identity of these distances Wrightson con 
etudes that when the observer appreciates the con 
stituent notes m a chord he does so by recognising the 
eodttence of these time relabonships 
I find however that this proof loses its value 
•mce It can be shown by trial that purely arbitrarv 
wavelengths are also represented in the compound 
curve as frequently as are those of the notes actually 


It Is 


Ible, therefore to accept Wnght 

soQ’s explanatloh of the power of analysis possessed 
if the ear, rinoe, an wave>}angths being equally tepre. 
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The Qeneration of Heatb>llres 

It is the general pracbee to attnbute the heath 
fires which have been so common of late to the care- 
less dropping of matches or to the campfires of 
picnic parbes But this is not always the cause 
An instance came under my notice during the late 
hot weather which seems to be worth recording I 
was walking along one of the ndges at Finchamp- 
stead Berks and to the south was a fairly steep 
slope of peaty heath land giving nse here and there 
to clumps of bracken but exposed each day to the 
sun s rays for many hours at a time Nobcing 
some smoke emerging from the soil I turned down 
the slope to stamp out a possible fire and I found 
that as soon as it was put out in one place it emerged 
elsewhere a foot or so away My companion and 
I repeated the process in many places but soon 
we saw that the smoke was emerging from a hun 
dred places and our efforts were useless Smoke 
was rising out of the peatv soil over an area of 
at least a quarter of a square mile and another 
hour of the sun s heat might have been suRiaent 
tt result in the place break ng into flame 

From a note in Naturp of j inuary 37 last p 704 
in regard to the spontaneous burning of coal seams 
in the United States I see that the fine dust of 
lignite may ignite at 150* U and I suggest that in 
the case in point the finely divided carbonaceous soil 
may have been undergoing such changes under the 
heat of the sun which may have brought up the tern 
perature to something appioaching this Anyway 
here was a tonsderable area smoking under the 
intense I eat and ignil on c uid not have been far 
off Edwd a Martin 

South Norwood S E August 13 



In the Bullelin of Agricultural Intelligence 
I sucd*by tic Intcmalional Insbtute of Agnculture 
just to hand there is a pr6cis of an arbcle m the 
Annales de Gembloux under the heading Plastic 
Matenals with a Casein Basis Galahth and Coma 
lith The latter word is not in the N E D or in 
the recently published Dicbonary of Scientific 
Terms Calahth or milk stone is well known 
and comalith will be horn stone T 1 e first sen 
tence in this prtos reads Galalith and coraaliBi 
two substances made from casein that has been 
treated with (brmalin are produced now in vanoUk 
eountnes espeaally in France where there are 
already several factories 

It IS stated that in order to diminish the cost of 
opaque artides made from casein treated with formal 
dehyde thbiraw material is somebmes mixed with 
the refuse of horns horsehair and other nitro- 

g enous matter When this is done is it called coma 
th ” and if so does the name or term correctly 
; describe the materul? 

It IS also stated that attempts have been made to 
I use vegetable casein extracted from soya beans as 
! bmng less expensive than casein obtamed from milk 
Has this been successfully accomplished, and if so, 

I can the resulting ploabc material be called galalith ” 
or IS some other term used? R Mxoorr Wuxaci 
I August 16 
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.^OAL, which has, ever since the growth of 
modem industrialism, proved the m«in 
source of artificial heat, power, and light in civil- 
ised countries, is likely to continue to occupy that 
position for very many years to come. In some 
Industries it constitutes the chief item of cost in 
production; in others it is second only to that of 
labour. Its importance, therefore, as a factor in 
tte cost of living is very great indeed. That the 
price of coal, at any rate Tor a long time, will be 
maintained beyond a pre-war level cannot, I 
think, be controverted. The higher wa^ de- 
mands of labour incident to the advance in the 
standard of comfort claimed are not likely to be so 
abated as to bring wages down to a pre-war posi- 
tion ; for the same reason the cost of the materials 
so largely used in mining— fl.g. timber, steel, 
lubricants, and machinei^ — will remain at a high 
rate. The chief hope of securing a reduction in 
the cost of production must lie along the lines of 
research. Similarly, also, the reduction in the 
cost of our fuel bill must be sought in economy 
in use— that is to say, in an endeavour to use 
efficiently every calorie available in the fuel. 

In this connection the use of coal in the form 
of dust has for some few years been occupying 
the attention of engineers, particularly during the 
last five years, and more especially in North 
America. In the year 1919 the Fuel Research 
Board published a brochure on the subject, and 
the May number of the Bulletin de la SocidU 
d’ Encouragement pour Vlndustrie Nationale con- 
tains a most interesting article by M. Frion en- 
titled “Le Chauffage au Charbon pulv^is^,’’ being 
a r^rt of the “Commission d ’Utilisation des 
Combustibles," in which it is stated that " le di- 
veloppement devint assez rapide h partir de cette 
4 poque, et actuellement Ics industries du fet et de 
lacier emploient environ 3^4 millions de tonnes 
de (ffiarbon pulv^iai par an, et les industries du 
cuivre un tonnage k peu pris igal.” 

The use of coal in the form of dust for raising 
steam had, from isolated experiments, been known 
for the last thirty to fort^ years, but the fact that 
4 t is probably the most difficult method of burning 
coal delayed the development of the practice until 
means were discover of surmounting the 
rAstacIes in the way of its use. When it 
is considered that if a cubic inch of coal 
which has an exposed surface erf six square 
indiea is crushed into cubes each of which has a 
side one-hundredth orf an inch in length, and the 
exposed surface of the crushed coal becomes 
600 square inches, the theoretical advantage of 
burning crushed coal becomes obvious. A more 
inthnate mhciiv of the fuel and air is rendered 
possible, and ttra adthont using a large excess of 
ait; for example, widt an average b^er furnace 
fitted with m^anical stoking it is considered 
good working practice under normal conditioos 
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if 150 to 200 per cent, of excess air is being ad> 
mittM to the furnace; on the other hand, un^ 
pulverised-fuel firing there is no difficulty in work- 
ing regularly with not more than ao to 30 per 
cent of excess air. 

One of the difficulties which originally lay hi 
the way of the widespread use of pulverised fuel 
was the heat engendered in the grinding of dm 
coal to the requisite fineness, sometimes residting 
in combustion. Again, inasmuch as coal duat 
cannot be shovelled into and burnt in an ordinary 
furnace, special buriiers had to be provided. How- 
ever, a number of well-tried and standard methods 
for both the preparation and the burning of ^e 
fuel are now in existence, the underlying prin- 
ciple of all of them being the same, though 
differing in the design of the various parts of the 
equipment The coal is dried, pulverised, and 
the dust, passing to a furnace, is conveyed to a 
burner, and then, mixed with air, burnt in die 
form of a jet. Each system has its own peculiar 
methods of performing these Operations, some 
systems being more suited to certain conditions 
than others. A point common to all the systems, 
however, is that of the fineness to whiim it is 
necessary to reduce the coal. It has to be ground 
80 fine that the dust will pass through a xoo-mesh 
screen (i.e. a screen containing 10,000 apertures 
to the square inch), and 85 per cent, through a 
200-mesh screen (t.e. a screen having 40,000 aper- 
tures per square inch). In order to effect this 
the coal must be dried so as not to contain more 
than 1 per cent, of uncombined moisture, the dry- 
ness being necessary from the point of view of 
manipulation, as the fuel must be capable of being 
handled without clogging or sticking in the feed- 
ing and burning equipment. In the process of 
drying, care has to be taken against overheating, 
which may result in loss of volatile hydrocarbons. 
The cost of securing a higher degree of finenesa 
than that specified above is not justified by die 
extent of the increased efificiency obtained. On 
the other hand, practice has shown that if die 
degree of fineness is much below the standard 
named above troubles arise due to deposits of ash 
and slag and from irregular burning. 

I The separation of the coal ground to suitable 
fi ne ness from that which is not of sufficient fine- 
ness is effected by screening or fay air separatioa. 
In the latter method a stream of air at constant 
velocity carries away from the crudted cmd par- 
ticles of a certain definite sise and so, secures a 
uniform product, but the use of an air sqMurator 
requires upwards of 50 per cent, more power to 
work it than a screen to periorm the eame nawnat 
of useful work, in addition to which the east of 
maintenance of die former is henvier, dne to high 
velod^ and excesnve strains. Wldi air sc a a nmor s 
the mixture of air and coat dust is earned to a 
cyclone dust collector, where the stream of air 
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'WktMliic 4be‘ larger volume of tha collector ia 
dMriv^ of its velocity and the coal dust drops. 
Vi/ith the screen separator the coal is elevated by 
a bucket elevator and conveyed to the furnace by 
a screw conveyor. 

There are a number of different forms of burn- 
ing the dust in use, the fuel being driven into the 
fire-box by means of either fans or compres.sed 
air; In one system the air pressure is exerted in 
the tank, which is in connection with the furnace 
by means of a pipe, and the dust forced in a 
stream, unmixed with air, through the pipe to the 
furnace. In another system the coal *1“®^ 
drawn from the storage bin as required, mixed 
with air, and carried in suspension through pipes 
to the furnace at a \elocit\ of 5000 ft. per minute. 
Mixing air with the coai dust would appear to 
increase the liability to explosion. In yet another 
system the dust from the feed worms is blown 
into the fire-box, the fuel and air passing as a 
cloud into the fire-box and being ignited by a 
piece of waste soaked in paraffin 

One economy incidental to the use of pulverised 
fuel under boilers has already been mentioned — 
viz. reduction in the amount of fuel as compared 
with lump coal to secure a given heat result. 
Other economies may be mentioned, as follows : — 
(o) Abdity to use low-grade coal. 

(b) Saving in labour of stoking. 

(f) Flexibility ol the operation, coal-dust firing 
being almost equal in this respect to oil 
firing. 

(d) Elimination of “banking" and easier dis- 

posal of ashes. 

(e) Possibility of safely working the boilers at 

loads largely in excess of their normal 
rating. 

(/) Ease ot control of furnace conditions in the 
case of metallurgical furnaces. 

Against these advantages, however, must be 
ranged the cost of preparing and conveying the 
pulverised fuel and the interest and depreciation 
on the capital outlay. These are very variable 
items, dependent, as they arc, on local conditions 
in respect of labour, power, and fuel, but chiefly 
on the output per day of the plant. For instance, 
in the United Kingdom, gnder present conditions, 
it is not considered a paying proposition to use 

E ulverised fuel in the case of stationary boilers 
aving a lower fuel consumptioo than 40 tons of 
coal per diem. On the other hand, with a fuel 
consumption of zoo to 300 tons per diem a hand- 
some saving can usuaUy be secured by the re- 
placement ^ lump coal by pulverised fuel under 
almost any conditions. As a rough guide it may 
be taken that with almost any of the well-known 
standard “ systems " the cost of preparing, pulver- 
ising. and burning in the form of dust 1 ton of coal, 
will be about 5*. in the case of a plant dealing 
with too tons of coal per diem. Of course, the 
higher the price of the raw fuel the greater the 
naving bji using it in pulverised form, 

Pu^ensed c^ has been sdccessfolly applied to 
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almost every kind of heating work, with the pos- 
sible exceptions of open-hearth steel furnaces, 
steamships, and such furnaces as glass tanks, 
where contamination of the charge from particles 
of ash is to be avoided. The first really Successful 
application of dust-coal fuel was in respect of 
rotary cement kilns, where the conditions are such 
that the problem of the disposal of the ash dues 
nut exist, and a large combustion volume is avail- 
able with .1 free, unobstructed passage for the 
flame. The next step in its application was in 
the direction of various types of metallurgical 
furnaces, more particularly reheating, puddling, 
and similar funiaces, and complete success has 
been obtained in most cases. 

The case of stationary steam Imilers of the 
water-tube type has been found more difficult of 
treatment In the early stages of the adaptation 
of coal dust to firing, considerable trouble was ex- 
perienced from the ash and the rapid wear of the 
furnace lining and from imperfect combustion. 
Experience has shown the way of avoiding these 
troubles, and it is now a fact that pulverised 
fuel can with complete and permanent success be 
applied in raising steam from any type of tube 
boiler. In the case, however, of the cylindrical 
internal flue type of boiler — as, for example, the 
Lancashire boiler — the process of dust firing has 
not, so lar, proved successful under continuous 
operation ; but, seeing that firing with “ straight " 
oil and with “ colloidal ” fuel has succeeded in this 
type, there seems no reason why the problem 
should not in time be solved in respect of coal- 
dust firing. 

Perhaps the most difficult conditions for the 
successful application of pulverised fuel were those 
in respect of locomotives, owing to the small com- 
bustion area available and the cramped conditions 
generally ; yet recently it has been completely suc- 
cessful, and locomotives equipped w'ith this system 
of firing are in use in the United States of 
America. A fact of peculiar importance, as point- 
ing to a means of utilising low-grade fuel, is that 
on the Brazilian Central Railway some locomotives 
are being worked with pulverised coal derived 
from local deposits of inferior quality in place of 
using high-grade imported lump coal. In 
England a system for locomotive use has been 
successfully developed and has been in service foe* 
some time with verv successful results. Enough 
has been said to show that the preparation And 
use of pulverised coal have been brought to a prac- 
tical and economic stage, and where the conditions 
are suitable its use constitutes a proposition 
worthy of the serious attention of large consumers 
of fuel. To readers who wish to pursue thfb matter 
further the perusal is recommended of the report 
in the Bulletin already named, the Report of ^e 
Fuel Research Board, and Mr. C. F. Herington’s 
work on “Powdered Coal as a Fuel.” 

As illustrative of recent developments, two 
cases mav be quoted. One is from the BuBefltl. 
in which M. Frion says : — 

" Nous ne citerons que I'exemple particuliAre- 
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ment dtoonstratif de I’installation nouvelk de 
50,000 chevaux en cours de montage It la Mil- 
waukee Electric Railway and Ughting Co. 
destimie & alimenter une centrale de aoo,ooo kw.” 
At home pulverised coal has recently been applied 
at the Hammersmith Central Electrical Station. 

The advent of a new process in connection with 
coal dust has resulted in a considerable step for- 
ward being made towards the reduction in the 
extent of me equipment necessary in the prepara- 
tion and conveyance of coal dust for combustion. 
This process is that by which the finely divided 
coal dust is intimately mixed with oil to iorm what 
is inaccurately termed a “ colloidal ” fuel, tor 
colloidal it is not. In this process the coal is 
groun*d in oil, a mixture resulting which is suffi- 
ciently stable for all practical purposes, espe- 
cially so when the proportion of solid fuel con- 
tained therein exceeds 50 per cent. ; mixtures of 
equal quantities of oil and coal have been used 
after standing three months in barrels without any 


difiSculty having been experienced in regard, tq 
sediment. 

In the case of the so-called “colloidal" fuol, 
unless the amount of moisture is very excessive, 
the coal can be used without having to resort to 
drying preliminary to crushing, which means a 
curtailment in the equipment required as com- 
pared with the use of simple pulverised fuel. It 
has a further advantage in respect of transports* 
tion and of handling, in that it is a semi-Uquid, 
and can be treated as an oil fuel, after due 
allowance for its greater viscosity. It is not 
liable to spontaneous combustion, and is burnt in 
the same manner as if it were “ straight ” oil. 

The field for the use of “colloidal ” fuel is great. 
The fuel can be employed wherever oil is applic- 
I able as a steam raiser. Its wide application will 
I result in a vast saving in the consumption of oil, 

I and its manufacture allows of the useful employ- 
I ment of low-grade coals and of coals deficient, for 
I other purposes, in volatile constituents. 


Remarks on Gravitational Relativity.^ 

By Sir Oliver Lodge, F.R.S. 


IV. 

W HEN we come to the more general theory, 
which attends to the acceleration and not 
merely the velocity of the observer, I find myself 
in disaccord on some points with many eminent 
exponents, chiefly in connection with their aboli- 
tion of the idea of “ force,” and the consequent 
replacement of gravitation by a modified geo- 
metry; as if the earth’s natural motion was in a 
hypocycloidal sort of spiral, and was not under 
compulsion by any deflecting force. 

A revolt against “ force ’’ as a real objective 
entity was led by that ^eat mathematician and 
physicist. Prof. Tait of Edinburgh. In the first 
instance he rebelled against the practice, adopted 
by text-books of the period, of using the term 
“ accelerative force ’’ instead of “ acceleration,” 
and making a muddle of the lavs of motion by 
formulating what they called Law 3 thus : — 
“ When pressure communicates motion to a body 
the accelerative force varies as the ratio of the 
pressure to the mass.” Then he objected to some 
of the pedagogic arrow-heads sprinkled on 
mechanical diagrams, especially the arrow-head 
representing centrifugal force ; since it is obvious 
that no such force acts on the revolving body. 
Ultimately Tait or his disciples (W. K, Clifford 
too, if I remember right, also Mach and Kirchboff) 
were piVpared to abandon the term force alto- 
gether, and to substitute space-rate of change of 
energy, or time-rate of change of momentum, or 
mass mi^iplied by acceleration, as a more real 
equivalelK Tait even denounced the idea of 
balanced forces, saying that only their effects were 
balanced (“ Ency. Biit.,” qth ed., art. " Me- 
chanics,” §§ 285-300); as if two opposing forces 

t CoatlniMd from p. 7(j. 
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were each producing their proper amount of 
acceleration, or of momentum, but in opposite 
directions. Though how this kind oi statement 
could include the production of scalar quantities, 
like work and energy, is not apparent. The whole 
idea of "cause ” came into disrepute. 

Now mass-acceleration truly is a measure of 
the force which produces it, but that does not 
mean identity. Reformers spoke sometimes as if 
they meant identity, and desired to get rid of the 
term force altogether because it had been so 
misused. After a lecture by Prof. Tait to the 
British Association on “ Force” (at Glasgow, in 
the year 1876), Sir Frederick Bramwell amusingly 
said that in the North of Britain the term meant a 
waterfall, while in London it meant the police, 
and that really, after the lecture, he himself 
scarcely knew exactly what it did mean ! In that 
lecture Tait had dealt pugnaciously with some 
misuses of the term by Prof. Tyndall and other 
scientific people; for it is not so long ago that 
the words vis and Kraft were used wiUi but little 
modification or caution for the quite different con- 
ception of Energy. " The Persistence of Force “ 
was a phrase frequently employed in philosophic 
writings. Indeed, an accurate nomenclature has 
scarcely y!k penetrated into common usage; and 
the result is an unnecessary vagueness about the 
term, typified by Sir F. Bramwell's more than half 
serious confession. Centrifugal foice, for examine, 
can be treated correctly enough by equating it 'to 
the product of inertia and rate of change of velo- 
city, but that does not do away with the force : 
the force is exerted by the revolving bodv against 
its constraints. The word is misleading if thought 
•f, in what was no doubt its original intention, as 
a radial fly-away tendency ; it should connotp only 
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•0 otitward radial pressure, due to kineUc reaction 
a^ auist the normal component of accelerauon It 
IS the necessary correlative of the centripetal force 
which must be actmg on any revolving body 
Centrifugal force is not acting on the re\olving 
body, and, strictly speaking, bhould never be so 
thought of, or so depicted it is the pressure or 
reaction exerted by the body on the groove or rail 
or mther, or whatever it may be that guides and 
deflects it 

Part of the mistake if I may call it so con 
nected with the denial of physical reality to the 
directly apprehended thing called forte is the iden 
tifying of a thing with its measure Because two 
things are equivalent it does not follow that they 
are identical There is room for both ind force 
may be measured statically -is well ss kinetically 
It is only unbalanced force that produces accelera 
tion snd calls out kinetic reaction Atceleration 
IS often prevented by an equal opposite force but 
that does not abolish the force VV hether balanced 
or unbalanced force is real enough If Galileo 
had been put on the rack the assurance of an In 
qursitor that he was only suffering from balanced 
accelerations would have been no relief It will 
be said that force is only one end of a stress and 
that attention to the stress is the ilhimin iting 
thing That is perfectly true but as a fact of 
experience we came across force before we under 
stood about stress and there are states of stress 
which we still are not able to understand because 
they occur in the sther and only display them 
selves by their ends — that is by the pair of 
equal opposite forces in which they terminate — 
called in old phrase action and reaction ’ 

The weight of a book or a stone or an apple 
IS a force acting on it this force is due no doubt 
in the last resort to a stress in the <etheric medium 
but we experience it as a force when we resist it 
muscularly and though we may measure it by the 
mass acceleration of the body when allow ed to 
drop It acts equally when the body is resting on 
a table or hanging from a twig only then the 
reasoned and hypothetical aether stress is counter 
acted by an obvious stress in the material sup 
port The stress can be measured by resting the 
body on a spring, or hanging it from a piece of 
elastic, and the strain so caused is surely an 
undoubted reality, about which it would be ex 
tremely artificial and confusing to postulate any 
kind of acceleration Some day we may be able 
to dive into deeper constitutional secrets and 
explain all stresses and strains kinetically m terms 
of the gyrostatic rigidity and elasticity of seAer 
but that time is not yet Meanwhile the obicets 
here used in illustration are in static equilibrium 
are obeying the first law of motion and moving 
with uniform velocity so long as the forces acting 
on them are equal and opposite and therefore 
balanced j 

But an unbalanced force can always be equated 
to the kinetic reaction or mass acceleration of the 
body acted on and in dynamics unbalanced forces 
are those which demai^ attention All the rest 
is the statics of strain D’Alembert’s principle 
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I rather tended to tempt us to contemplate spurious 
I forces for supposed convenience, so as to reduce 
j kinetics to statics when writing down equations 
• — for there must be equilibrium among the internal 
fortes acting within the confines of any closed 
system — and a flagrant elementary example of the 
kind of thing thus led up to was the ordinary text- 
book treatment of centrifugal force 

I Elementary RepeMu n 

If a g vt-mor tail or conical pendulum is depicted 
I on paper the only arrows that ought to be dr iwn on 
It ire those ref^csenting the tension in the string 
and the weight of the bod\ But such a diagram 
I looks unfinished nothing could rest like that the 
two forces are evidently not m equilibrium they 
dearly have a resultant The unpardonable or at 
leist the ccnfusing thing is for a teacher to draw 
an irrow indiciting a force equal and opposite to 
that result mt in order to m ikc the diagram locdt 
comfortable and static The fact is that no third 
fircc acts on the body the body itself reacts its 
mass iccdcration is equal to the resultant force and 
that IS the proper fict to express m n equation, 
>ou cannot express it in a diagram Ihe diagram 
can be completed only ly motion and it ought not 
to look as if cqiilitnuTi we e attained b\ aiv part 
of the system The svsl n as 1 whole is in quili 
biiun or th intern il stresses balance directly the 
knet reaction is taken into account not other vise 
Centrifugal force is the t rm is often ei ployed to 
signify a force acting on the revolving body is a 
fiction 

\ t ccitrifugal force is a reality it s cssentiil to 
the equality of action and react on There ought to 
be nt ab^tion to th term or idea when properly 
applied But it does not act o i the revolv ng body 
at all In every instance the real centrifugal force 
acts not on the revolving body but on whatever fixed 
centre is responsible for holding i* in its ortit or on 
the constraint such as rails or groove or setherial 
medium which is directly effective in guiding and 
deflecting it The centrifugal force of the moon acts 
not on the moon but on the earth It is pirt of the 
cause of the tides No doubt it is primarily exerted 
on the aetherial medium in contact with each lunar 
particle and is thus transmitted to the eartl at the 
other end of the gray national stress 

To hnish this trivial pedagogic discussion of centri- 
fugal force in its true as distinguished from its usual 
artificial sense and the c nfusiov about which body 
the force reallv acts on we may is well point out 
that the same sort of tnfiing difficulty — caused by 
there being always two holies bounding a stress, 
while we arc liable to concentrate attention on one — 
IS responsible for that simple old puzrle about the 
horse and the cart If he cart pulls back as hard as 
the horse pulls forward why does it move? Every 
good student sooner or later asks himself or his 
teacher this question The correspondence cc^mn* 
of the Engineer at one time exhibited persistent mis 
cixiception about this elementary matter among quite 
a large number of readers and some text book 
writers have been bothered bv it The cogfusion is 
caused entirely bv the tacit assumption that both 
forces must act on the cart Not so one acts on the 
cart and one on the horse Two forces and two 
bodies one force acting on each The difficulty dis- 
appears The horse must get a gnp of the ground 
to enable him to exert his force on the cart true and 
the cart exerts its reaction on the horse entirely 

• Th* fact dwt w ■dvuKint »•»« miT s Mr fot lUt 

tnrpose l>orh|h numt 
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4iuuM of, end In proportion to, iU makMcceleretlon, 
until friction ana ottier obvious extras have to be 
taken Into account. 

The Principle of Equivalence. 

In returning from this, I hope pardonable, 
elementary digression to more general considera- 
dons, let me quote and amplify a sentence from a 
sort of summary which will appear in the Fort- 
nightly Review for September: — 

To ignore or deny or supersede the gravita- 
tional stress, merely because we do not >et 
understand the particular configuration of the 
aether which is responsible for it and which 
renders it possible, is to blind our eyes danger- 
ously to dynamK:al reality, and to rest satisfied 
with a mere geometrical specification of the 
motion as if it were a peculiarity of space. 

The “ principle of equivalence ’’ formulated by 
Einstein claims that the inertia reaction of a 
revolving body, to the centripetal force responsible 
for the curvature of its path, is of the same char- 
acter as what we call the force of gravity, due to 
the neighbourhood of a large malts; that this 
inertia reaction is indistinguishable from weight; 
and, generally, that no distinction can be drawn 
between an artificial field of force, such as that 
representing the effect of a carefully defined revo- 
ludon round a centre, and what we are accustomed 
to think of as a real field of force, such as that 
surrounding the earth. 

We are told that by referring motion to rotat- 
ing axes it is possible to abolish revolution and to 
replace it by a centrifugal force acting outwards 
on the body, thereby enabling' the l^y to be 
treated as if in static equilibrium. We do this 
when we draw a static diagram of a revolving 
body, say a conical pendulum or pair of governor 
balls, anid when a spurious and non-existent force 
is supplied, to represent the inertia reaction, and 
to bidance the centripetal-force component which 
in reality is curving the path. I called this 
*' unpardonable ” in an elementary text-book, and 
also wrong as a pbilosophic representation of fact, 
but as a mathematical device it seems to be permis- 
sible; at any rate, it is quite consistent with the 
principle of relativit}. In fact, it is part of the 
foundation of Einstein’s principle of equivalence. 

Now it is true that the most careful experi- 
mentation (first Newton, and now EOtvOs) has 
shown that weight and inertia are accurately pro- 
portional. So it is possible to balance weight 
precisely by inertia reaction, and, for calculation 
purposes, to treat centrifugal force as if it were 
an artificial kind of gravity, obedient to the same 
laws. But this can only be done with due caution 
and limitation, for it does not represent reality, 
and the laws are not in all respects the same. 

We are also told that, by choosing accelerated 
axes as our frame of reference, weight can be 
abolished too. Passengers in an unsupported, 
and -j^efore freely falmig, enclosure, sui^ as a 
cage w lift, would experience no force of gravity; 
for nothing would require any support, and 
nothing would ’tend to move out of its place as 
NO. 2704, VOL. 107] 


[Avgust 25, 10 1 

defined by the walls of the room, which coost^t^ 
the passenger's natural frame reference. " * 

We are told still further that the behhvioua gif 
things inside an enclosure or cage in tree space, 
dragged along by a hook with an acceleration of 
3a ft. per sec. per sec., would be indistinguishable 
from the behaviour of things inside a stationary 
or equilibrated cage slung by the same hook above 
the earth. These examples are instructive, for in 
many respects the behaviour would be just the 
same. But such illustrations must not be pressed 
to philosophic extremes, as if there were really no 
discrimination. For one of the two cages, after 
the lapse of about a year, would attain the velocity 
of light; and surely something noticeable must 
happen then, even if only the invisibility of the 
floor. Moreover, force is not really evaded; for 
something must be dragging at the hook — some- 
thing quite gratuitous — whereas the influence of 
the neighbourhood of the earth is a manifest 
vera causa, however little we may as yet under- 
stand about its setherial mechanism. It must not 
be supposed that we have no criterion for what is 
true in all these cases ; we need not allow that we 
have no means of discrimination, and that we are 
really subject to all the uncertainties and 
ignorances about absolute truth which tend to be 
grafted on to us by the doctrine of relativity in 
general and by the principle of equivalence' in 
particular. 

The fact is that the passengers-in-a-Iift argu- 
ment, like others that we encounter round ab^t 
this subject, is of very limited application. It 
can be well used to illustrate certain non-obvious 
and interesting facts, but innumerable considera- 
tions contradict the idea that the force of gravity 
is really nothing else than a fanciful name for the 
mass-acceleration which can be written in equa- 
tions as ec|uivalent to it. After all, distinction Is 
quite feasible between the reaction of a heavy 
body on the earth to its centripetal diurn^ 
acceleration, and any corresponding fraction of 
the force of gravitation. The two do not even act 
in the same direction, save at the equator; and 
at the poles one vanishes. What is true is that 
the resultant between the pressure of the ground 
on a stone or man, and the real weight of the stone 
or man, is an unbalanced forcq winch causes that 
stone or man to rotate round the earth once a 
day, and (if we allow for complete weight) round 
the sun once a year. Attachment to the earth has 
nothing to do with astronomical motions of our 
human body ; for we are not attached. Each of us, 
and each loose pebble, is as much a planet as the 
earth, and nearly as much a satellite ar the moon. 

To say — if anyone does — that the force exerted 
by a gravitational field, such as might be due to 
a heavy mass at the centre of a whed, is indie- 
tinguishable from anjr other constraint needed to 
curb the inertia reaction of a particle attached to 
the rim of the wheel when it is revolving, is false. 
For the way the force is applied is not the .S|une, 
and the law of force is different. The one 
increases with distance from centre, the Other 
diminishes with tiie inverse square. 
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' To Reduce the field of the earth locally to lero 
07 meahs of a falling elevator or ‘‘ lift ” is feasible 
W obswers inside the lift, so long as it is small. 
"But if, in an extensive falling chamber, gravity is 
to be imitated or neutralised exactly, its parts 
must fall in different directions, or with different 
accelerations, or both. 

The elimination or avoidance of the idea of abso- 
lute rotation, through imitating or replacing 
centrifugal reaction by the influence of the stars, or 
by an imaginary distribution of attracting matter 
in distant space, round the earth or other rotating 
preposterous, and cannot be seriously 
contemplated. 

1 know that the mathematical physicists who 
allow themselves to assist their exposition by 
employing illustrations of this kind must be well 
aware of the limitations attending their use ; but 
I do not think that philosophers always are, and 
they may not always attend to the ‘ cautionary 
language employed by careful expounders. In 
fact, the so-called “ principle of equivalence,” like 
other popular wordings of extreme relativity, is 
liable to lead an incautious exponent to go 
beyond what is legitimate or necessary, and to 
land him in paradox. Yet if not pushed to absurd 
extremes, and if the wording is carefully guarded, 
the principle of equivalence is useful enough; for 
it is true that any effect on bodies produced by 
their weight can be imitated by whirling them on 
a revolving table. Mechanically the principle is 
used in industrial separators of various kinds, and 
in any operation requiring an enhanced value of 
gravity; and the principle extends to optic and 
electric effects also. 

Reference to Mercury ‘i Orbit again. 

The theory of relativity, though originally sug- 
gested by electrical theory, was developed without 
further reference to that theory, and reduces an 
orbit to a mere spatial relation determined by the' 
central body. But it should be clear that, unles.s 
an aether is admitted, the gravitational potential 
or potentials essential to the theory must represent 
an 8ction-at-a-distance of the central body on 
apace. In the third article (Nature, August i8, 
p. 784), when discussing the orbit of Mercury, I 
did not seek to explain how it was that an extra 
small perturbation was necessitated by the prin- 
ciple of relativity; because no question about it 
has arisen, and b^usc it has been done, so tar 
as reasonably possible, at least for the bending 
of light, by Prof, Eddington, in chap. vi. of his 
book “Space, Time, etc.’’; while the equations 
are in chap, v. of his "Report’’ to the Physical 
Society of London; or, in another form, in 
Cunningham’s “ Relativity,’’ second edition. The 
theory for a planetary orbit is similar to the light- 

K ith theory ; but it is difficult to put the gist of it 
to ordinary language. Suffice it to say (i) that 
Newton showed, in the “Princlpia” (Book i., 
sect, ix.), that the inverse square law is the only 
one to give an exact elliptic orbit, and that the 
slightest interference with that Jaw would bring 
about a specified revolution of the orbit in iu own 
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plane, (.«. on apsidal progression ; or, in vaguer 
words, would prevent the same orbit from being 
retraced or repeated by the i^anet. And (a) that 
the Relativity theory, virtually though not expli- 
citly, does interfere with the exact law of inverse 
square, especially for a near planet. For In the 
ordinary equation for orbital revolution in general, 

dtAr)'^r“ A‘ 

(with P as the acceleration at distance r from the 
central body M, and as the constant rate of 
sweeping areas), the right-hand side is constant 
only lor an inverse square law, P = (iM/r*. But 
relativity adds to the right-hand side, which ordi- 
narily would be GM//i^, another term, namely 
jGMjtV; and this small term is the one respon- 
sible for the departure from an exact conic-section 
oibit. The discrepancy thus introduced turns out 
to be right for Mercury , and insignihcunt foT other 
planets; while it does not interlerc with their 
eccentricities. Moreover, the same term is re- 
sponsible for the bending of a ray of light. So the 
double -success is very striking, and the jubilation 
entirely justified. 

To sum up this portion. 

Force is essentially a human conception derived 
from our muscular sense; and, from the psycho- 
logical point of view', is as basic as motion, and 
more directly apprehended than matter. L’nforccd 
motion is straight and uniform,* not varying or 
curvilinear, and acceleration is not a tundamental 
property of matter, nor a diversion of empty space, 
but is always the result of pressure exerted u^n a 
mass by other bodies, nr in the last resort by the 
circumambient medium. 

To ^eometrise physics, even if legitimate for 
convenience of calculation, is ultimately to com- 
plicate It. Directly the operation becomes com- 
plicated it becomes needless, or even obstructive 
The new facts can be accepted, and the relativity 
equations can be used, but a physical explanation 
can still be looked for, and our knowledge of the 
universe will not be complete until it is found. 
We cannot be for ever satisfied with a blindfold 
mathematical method of arriving at results. We 
can utilise the dues so given, and admire the 
ingenuity which has provided them, but that is 
not the end; it is only the beginning. The ex- 
planation is still to seek, and when we really know 
the properties of the .’ether we shall perceive why 
it is that things happen as they do. 

CONC LUSION. 

The relativity method, by aid of its differential 
geometrical analysis, seeks to interpret all that is 
directly experienced through our senses as a mani- 
festation of the peculiarities of space. Matter 
and all its functions are thus reduc^ to a kind of 
subjective space-time geometry, and every^ing 
absolute has disappear^ fromr the physical world. 
An alternative view of what may ^ the outcome 

» Stn^DM mMt th«t M fcr MwlVia h any rttnoiim ow ta 
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of tbe method — a view taken in these articles hensive scope of the method, with its infltiHesilS3f 
though It is not likely to be immediately accept* continui^ of treatment, is hopeful and enoourag* 

able to fully assured relativists — is to regard the ing , and the highly abstract and symbolic mode* 

theory of relativity as an indirect attempt, not of representation, which now seem inevitable m 

unlike the principle of Least Action, to treat all its more advanced developments, are the tribute 

material phenomena as developments or manifesta- to our ignorance of the kind of dynamics appro« 

tions of unknown essential features in one univer- priate to a substance the properties of which most 

sal medium , thus restoring a kind of absolute* be more fundamental than any we are likely as yet 

ness to motion, and therefore presumably to space to have encountered among its sensory derivatives, 
and time From that point of view the compre- electricity and matter 
_ 

The Edinbufg^h Meeting of the British Association. 

By PaoF J H Ashworth, F R S 


Progrvmvis. or the Sections 
'■PHt Journal for the Edinburgh meeting of the 
British Association now in the hands of the 
printers, shows the completed plans for the busi 
ness of the various sections In particular, atten 
tion may be directed to the careful arrangement* 
for the joint discussions The Age of the Earth 
IS to be the subject of a discussion, b> the con 
joined sections of physics, geology zoology, and 
botany to take place in the Natural History 
Lecture Theatre Old College — the largest theatre 
in the Lmversity, with accommodation for an 
audience of more than 400 The discussion will 
be opened by Lord Rayleigh and other speakers 
will be Prof Sollas, Prof Eddington, Prof J W 
Gregory, and Prof Lindemann 
Swtions A and B will take part in a discussion 
on the structure of molecules, to be opened bv 
Dr Langmuir of New York He will be followed 
by Prof Smithells Prof W L Bragg, Prof 
Partington Prof Rankine, and others 
Chemists and physiologists will find common 
ground in the discussion on Oxidations and Oxi- 
dative Mechanisms in Living Organisms ” to 
which Prof Gowland Hopkins will contribute the 
opening paper 

The sections on geology and engineering are to 
discuss the various aspects of the propos^ mid- 
Scotland canal The geologs of the suggested 
route will be explained by Mr M Maegregor and 
Mr C H Dinham of H M Geological Survey 
“The Origin of the Scottish People is to be 
the subject of discussion opened by Sir Arthur 
Keith before the joint sections of geography and 
anthropology Prof T H Br>ce I ord Aber 
crombv Prof R Wevmouth Reid Prof Jehu, 
Prof W J Watson, and Dr Tocher are to take 
part in this discussion 

The sections of geographv and education will 
combine for discussion on the teaching of geo 
graphy, which will be opened bv Mr G G 
Chisholm, and it is hoped that Sir Richard 
Gregory, Sir Halford Mackinder, Prof J W 
Gregory Prof Patrick Geddes, Dr Rudmose 
Brown Mr W. H Barker, Mr T S Muir and 
others will put forward their views on this subject 
The sections of zoology and psychology are to 
discuss “ Instinctive Behaviour ” Dr Drever will 
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open for the psychologists, and he will be followed 
by Prof Goodrich, Prof J Arthur Ihomson, and 
others 

A joint meeting of the sections of economics, 
psNchologv, and education will be held to discuss 
Vocational Training and Tests ’ 

The discussion following the presidential ad- 
dress in Section K, in which Section C is to take 
part, on the early history of plants, with special 
reference to the Rhyme fossil plants, promises to 
be an outstanding feature These plants, repre 
sentative of the earliest known land flora had an 
organisation different from that of any living land 
plants and their investigation by Dr Kidston and 
Prof Lang has thrown much light on the evolu- 
tion of land floras In addition to the president 
of Section K (Dr D H Scott), Dr Kidston, Prof 
Lang Dr Horae Prof Bower and Dr 1 otsy 
will take part in the discussion There is to be an 
extensive demonstration by Dr Kidston in the 
Botanical Laboratory Roval Botanic Garden, of 
sections of these Rhyme plants 
As indicated in a previous notice the presi- 
dential addresses in other sections are to be fol 
lowed by discussions, and in several cases should 
lead to interesting debates, for instance, on “The 
Principles by which Wages are Determined,” on 
‘The Place of Music in a Liberal Education,” 
and (at the Conference of Delegates of Corre- 
sponding Societies) on ‘ Science and Citizenship ” 
There are other discussions planned which, 
though nominally forming part of the programme 
of one section only, will attract interested members 
from other sections Among these may be men 
tioned discussions on “An Imperial School of 
Anthropology for the Training of Civil Servants 
and Administrators in the Dependencies of the 
Fmpire,” on “Heavy Muscular Work,” on “Size 
and Form ” on “Extramural Education,” and on 
“University Reform ” 

There are to be, as usual, many communica- 
tions giving the results of recent investigations, 
and there will be exhibitions of apparatus and 
specimens and demonstrations of methods 
Nearly all the sections have arranged excur- 
sions to places of special interest to their members 
The local secretaries of the sections of chemistry, 
geology, engineering, and botany have been par- 
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ittviktif Active and fortunate m their arrange to join one of the four parties which will set out 

ttepts These excursions are necessarily hmited on the Wednesday afternoon at 2 30 These will 

10 mnnber, and only those really interested art tomplete the inspection of the Old lown on the 

expected to join them The arrangements for Thursday afternoon Another party will start on 

wat are in the hands of the respective sectional Thursday afternoon and finish on Friday after 

secretaries There are in addition eighteen excur noon and a third party will begin on Monday 

Atons open to all members Information regard afternoon and finish on luesday afternoon 
log these is given in the local programme and 1 here is to be a special graduation ceremon al 
further details can be obtained at the excursions in the Mchwan Hall on luesdsy September 
counter in the reception room The Fxcursois at 3 p m at hich honorary degrees in the 

Committee has succeeded in making srrangements f iculty of law w 11 be conferred Members of the 

for members up to the number of two hundred to Vssocinton jvho propose to attend the ceremonial 

visit Loch Lomond Loch Katrine and the Tros 11 academic dress are desired to hand in their 

Sachs by motor charabanc md host and for a names at the general inquiries counter in the re 

further two hundred to visit the Scott country — ception room on or before the morn ng of Monday 

Melrose Dry burgh Abbotsford andthc\allc\ f September 1- The secretary of the Uni\erstv 

the Tweed — by motor coach EarU ipplicat on has k ndlv irranged to reserxe seats for them and 

for these excursions is desirable It is hoped that to include them in the academic procession 

full advantage will be taken of irrangemc its which Members who are golfers will be glad to hear 
ha\e been made for small parties not exceeding that sevenl of the well known I dit burgh clubs 

fifty in each group to visit Old Edinburgh uider have been good enough to intimate that a number 

the guidance of experts each visit to extend o\cr if members of the Association will be made 

two afternoons Members who will arrive in honorary members of the clubs for the period of 

Edinburgh on Tuesday or early on Wednesdas the meeting The local secretaries will be pleased 
and are inteaested in the Old Town are advised to g vt pirticulars 

Obituary 

Prof Edmond Perrier ^encral scope >ne of the best know 1 being 

P ROF JEW OCIAVL EDMOND PFRRIhR , La I hilosophie zoologique avant Darwin 
the announcement of whose death ap | (1884) in whi h he emphasised the important part 
peared in Nature for Aigust 4 p 721 tiken by Ireich thinkers in the development of 

had been for longer than many of us can biological theory Les Lxplorations sous 

remember one of the most distingu shed of con marines (1886) was based largely on the results 

temporary French zoologists Bom in 1844 at of the TraiatUeur and Tahsman expeditions in the 

Tulle (Corrize) he entered the Fcole Normale Atlantic in which he had taken part La Tachy 

Sup^rieure in 1864 and for some years devoted g^nise ou acceleration embryologiquc (in col 

himself to mathematic il and phisical stides but laboration with Prof Ch Gravier 190 ) is an 

he was a born naturalist and the call of the interesting and suggestive attempt at a synthesis 

natural sciences was too clear to be resisted He of the facts of embryology In his monumental 

entered the service of the Museum of Natural Traitd de Zoologic ot vhich six fascicles have 

History in Pans in 1868 as aide naturaliste and appeared si ice 1892 (a final part was in manu 

eight years later he became a professor in that script at the time of his death) he attempted a 

institution On the death of Prof A Milne task which is now perhaps bevond the powers 

Fdwards in 1900 Perrer was appointed director of anv single man His last published work La 

of the museum a pos tion which he held until Terre avant I Histoire (19x0) a general review 

January of last year when he retired with the of the origin and evolution of the hving world is 

title of honorary director He died in his official distinguished no less by the author s encyclopaedic 

residence at the museum on July 31 last knowledge than by the lucidity and charm of his 

Prof Perrier s published writings cover a wide style 

range of subjects His own re^arches — morpho A list of Prof Perr er s academic and other 

logical taxonomic and faunistic — deal msinly honours would be a lengthy one He was elected a 

with various groups of invertebrates and are re member of the Acid^mie des Sciences in 1892 he 

corded in a long senes of memoirs many of which was also a member of the Acadimie de Midecine 
are of fundamental importmce His monograph and of many foreign academies and learned 

on the structure of earthworms (1874) is fre societies including the Linnean and Zoological 

quently quoted by Darwin who refers to it as Societies of I ondon The distinction of his 

M Perrier s admirable memoir His researches literary style gained for him the coveted honour 

on echinoderms are well known and we need of admission to the Socidti des Gens de Lettres ’ 

do no more than mention his memoirs on the of which he was one of the few scientific members 

collections of the Trmailleur and Tahsvian the He was one of the founders of the International 

Blaka and other expeditions and his detailed Congress of Zoology and succeeded Prof A 

study of the structure and development of Milne Edwards as chairman of the permanent 

Antedon He was also the ‘author of a committee 

considerable number of volumes of more Of Prof Perrier s personal qualities a distin 
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guished colleague and former pupil of his to 
whom we are indebted for some of the facts re 
corded above, writes Je suis navr^ da>la mort 
de mon vdn<r6 Maitre II avait conquis ks 

sympathies de tous par son caract^ enjo^ et si 
aimable, par son accueil charmant pour tous, les 
grands comme les petits les pujasants comme ks 
faibles par son exquise bienveiUance II 

restera de lui ie souvenir d un savant ^rudit d une 
haute courtoisie 

A 1 biMMONS 

Many science, teachers and studeius will learn 
with much regret that Mr A T Simmons, in 
specter of secondar) schools lor the I niversity of 
London and author of i number of widely used 
text books of science died from pneumonia on 
August 19 at fiftv SIX years of i^e Mr Simmons 
received his chief scientific training at the Royal 
College of Science London in iSfia-Sy and 
during these years he and his fellow student Mr 
H G Wells were almost inseparable After 
becoming an associate (physics) of the college he 
was for three years lecturer in physics chemistrv 
and other science subjects at the Southport Science 
and Art Institute and while occupying this j ost hr 
proceeded to work for the B Sc degree of the 
University of London graduating with first class 
honours in physical geography and geology in 
1890 During the vears 1891-97 he was science 
and second master at lettenhall College near 
Wolverhampton where numerous students learned 
to esteem his high character and teaching apti 
tude He came to London in order to undertake 
general editorial and advisory work for Messrs 
Macmillan and Co Ltd m connection with 
school manuals on scientific subjects and was a 
part time member of the staff until his death I 
association with Sir Richnrd Gregory he founded 
in 1899 the School World published by Messrs 
Macmillan and continued as joint editor when 
that magazine was incorporated with the Journal 
of Education in 1918 


By hu many years of devoted service Ott tfeeetl 
periodicals, the sympathetic and helpful epunt « 
which he carried out his duties as inspedMt of 
science work in schoob, and the assuUooe bt 
afforded to many authors of text books, Mr 
Simmons won the highest regard from a iargt 
circle of the educational world His mfhieim 
upon the teachuig scientific subjects was strong 
and far reaching and his death will be mourned 
not only by his personal friends but also by 
numerous teachers and students familur with his 
books both at home and overseas His person' 
ality and his works will long be cherished m most 
affectionate memory 

Nfws has reached us thit one of the best 
Russian zoologists Prof N A Chulodivovsky 
acidemician and professor emeritus in the 
Academy of Medicine and at the Institute of 
Forestry died last April in Petrograd at sixty one 
years of age Prof Cholodkovsky was the 
author of numerous works on entomology and 
helminthology One of his best works is a 

Monograph on Chermes Injurious to Coniferous 
1 rees 1906 His excellent text books on zoo 
logy arc adopted in most Russian universities 
lo the general public Prof Cholodkovsky was 
also known as a poet of high merit To his jien 
belong the best translations into Russian of 
Shakespeare Byron Goethe and others For his 
masterly translation of Goethe s Faust with 
commentaries and a new criticism he was 
awarded the Grand Premium in I iterature by the 
Russian ImjTerial Academy of Sciences 

The death is announced in Sctenca of 
August 12 of Charles Barnpy Cory curator of 
Toology in the Field Museum of Natural History 
which occurred on July 29 at the age of sixty 
four vears Mr Cory was one of the founders and 
a past president of the American Ornithologists 
Llnion and a member of manv learned societies and 
was widely known for his ornithological writings 


Note*. 


The announcement appears in Science of \ugust 12 
that Prof R A Millikan of the University of 
Chicago has been appo nte I director of the new 
Norman Bndjk Laboratory of Phvsi s at the Cali 
forma Institute of Technology and chairman of the 
executive council of the institute An income of 
q, 000 dollars for the new laboratory alone has been 
promised by the institute and additional funds avail 
able comprise sums of aoo 000 dollars and 50 000 
dollars which have been promised by Dr Norman 
Bridge for the extension of the laboratorv and its 
library respectlvHv With this generous provision it 
IS hoped to create a large and effective laboratory 
for research in physics In conjunction with the 
laboratorv the Southern California Edison Company 
Is to erect an expenmental station in the grounds 
til the institute for the investigation of the trans 
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mission of eleitnc power at high potentials Prof 
Millikan will be partially responsible for the direction 
of this station The main problem however which 
Prof Millikan proposes to attack is the constitution 
of matter and its relation lo the jihenomena of radia 
tion a task for which the new laboratorv will provide 
exceptional opportunities Tt is also annoUnc^ that 
Prof H A Ixirentz of the Universitv of Levden 
will be in residence at the institute during the srinter 
term as lecturer and research associate in order to 
supplement the work of the mathematical physka de 
partment and that Dr C G Darwin of Cambridge 
has been appointed professor of this department for 
the academic vear iqaa 23 
The council of the Bndsh Association fdr the 
Advancement of Radiology and niyriotharapy has 
recently issued a statement wammg the puUle against 
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twill* <a|ftlmkm about the use of racUotherapy in the 
Miliisent of cancer. The new tedinique, which haa 
IWM dewrioped at Erlangen, Bavaria, haa not yet 
%Ma Bwroughly teated, and, in any caae, evidence of 
MODesa cannot be aaaumed until after the lapae of 
ooane year*. The coundl ia of the opinion that of 
any method surgery still offers the best pros- 

per of cure in moat cases of cancer. Combined 
tr e atmen t by operation and radiation therapy haa been 
wntployed udth good results, and so far the co-opera- 
tion of the radiologist with the surgeon affords the 
greatest hope of success. The association has 
organised a adheme for the investigation of the 
dainw made for the new intensive X-ray treat- 
ment, for which purpose a sum of 4000I. has 
heen allocated by an anonymous donor (Arch. 
RaAiology and Electrotherapy, No. 353, July, 1931, 
p. 38). It is suggested that a research scholar be 
appointed tor two years at a salary of 350I , with 
travelling allowance, and that he proceed to Erlangen, 
where the treatment has been in progress for several 
years. If it is found that the results obtained there 
approach the claims made, a complete outfit of ap- 
paratus such as that used at Erlangen would ^ 
ordered and installed at the Manchester Royal 
Infirmary and the work continued there. 

Tia President of the French Republic has con- 
ferred the Cross of Chevalier of the Legion of Honour 
on Col. Sir Arthur Mayo-Robson for services ren- 
dered by him to the French Red Cross during the 
war. 

It is announced that the Advisory Committee pro- 
vided for by the Importation of Plumage (Prtdiibitkm) 
Act' will be constituted as follows Lord Crewe 
(chairman), Mr. E. C. Stuart Baker and Dr. W. 
Eagle Clarke (representing ornithology), Mr. C. F. 
Downham, Mr. W. G. Dunstall, and Mr. L. Joseph 
(representing the feather trade), Lord Buxton, Capt. 
E. G. Fairholme, Mrs. Reginald McKenna, and Mr. 
H. J. Massingham. 

At a meeting of the Privy Council, held at Bucking- 
ham Palace on August 10, the petition of the Insti- 
tution of Electrical Engineers for a Royal Charter 
of Incorporation was approved, and a Royal Charter 
has now been granted. His Majesty the King has 
also been graciously pleased to intimate his willing- 
ness to become patron of the institution. 

It is announced in Science of August 5 that the 
Municipal Observatory at Des Moines, Iowa, said to 
be tha only municipal observatory in the world, was 
opened on August i. The observatory building is to 
be eqtiipped by Drake University with an 8-!n. 
equatorial telenxipe. It is to be under the control 
of the university, and open to the public at least 
tiir*e times a week, and at any other time when 
(occarion may warrant. 

Can. -Roald Amumdbin haa arrived at Vancouver 
from Nome, Alaska. Th* Timet announces that he 
intaods to sail for the Arctic nest spring to resume 
Us attempt to drift across the Arctic Ocean. Two 
sssoplsnss furnished with sleds will be carried by 
tils e^editlon. Meanwhile the Maud ia on her way 
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to Seattle for repab-s and the installation of more 
powerful wireless equipment. It will be recalled that 
the Maud*t first attempt to drift with the pack was 
unsucc^ful, and that she was forced to wbter in 
the ice off the coast of north-eastern Siberia, where 
she lost a propellpr. 

Announcbuknt was made of the coming Paris 
meeting of the Iron and Steel Institute, under the 
presidency of Dr. J E. Stead, in Naturb of Juno a, 
p. 434. A programme of the meeting, which will be 
held at the headquarters of the Comitd des Forges de 
France on September 5 and 6, has now been issued. 
It Is expected that ton papers will be submitted, most 
of them dealing with the constitution and properties 
of various tvpes of steel, though two will be of 
economic interest. Advance copies of the papers can 
be obtained by niembers of the institute from the 
Secretary, 38 Victoria Street, S.W.i. At the con- 
clusion of the meeting, alternative visits have been 
arranged to works in Lorraine, Bfirgundy, and 
Normandy. 

It is reported in the Pioneer Mail of July 15 that 
the Rote Research Institute, established some four 
years ago at Darjeeling, is actiNely at work and 
engaged in investigation:, of wide interest. The 
Government of India hat obtained the consent of 
the Secretary of State for a permanent Imperial 
grant which will be double the income derived from 
public donations, of which Sir J C Bose’s contribu- 
tions alone will amount to 10 lakhs of rupees 
( 66 , 6661 .). Problems dealing with agriculture will be 
investigated on an experimental station at Sijberia, 
while at Darjeeling an attempt is to be made to 
conserve an entire hill-side with the view of inves- 
tigating the flora of the district and of preserving 
wild plants from Sikkim and Tibet which are in 
danger of extermination. 

At a small business meeting held on August 16 at 
the Hotel Cecil, the Society for Constructive Birth 
Control and Racial Progress was formally constituted, 
writh Dr. Mane Stopes as president. The objects of 
the society are . (n) To bring home to all the funda- 
mental nature of the reforms involved in conscious 
and constructive control of conception, and the 
illumination of sex life as a basis of racial progress ; 
(b) to consider the individual, national, international, 
racial, political, economic, scientific, spiritual, and 
other aspects of the theme, for which puqiose meeb- 
ings will be held, publications issued, and research 
committees, commissions of inquiry, and other activi- 
ties organised from time to time as circumstances 
require and fadlities offer; (c) to offer to all who 
still need it the full knowledge of the methods of 
control. 

A CoNORKSS of Applied Chemistry, to be held in 
Paris on October 9-13, is being organised by La 
Socidtd de Chimie Industrlelte de France. The con- 
gress, which will also be the first annual m«»rtng 
of the society, will be split up into thirty-four seetiona, 
correqiondlng to various branches of Industrial 
chemlrtry. Alt meetings win be held in the Coo* 
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MTvatdre det Arts et Mdtiera, and the inaugural cere- 
mony, which will take place on October lo, will be 
presided over by M. Dior, the Frendt Minister of 
Commerce. The sodety is also organising, et the 
Conservatoire, a Chemical Exhibition, which edll be 
open on Octd>er 9-16. Two sections only will be 
re p re s e n ted, those dealing with laboratory equipment 
and colouring matters, but it is hoped that the ex- 
hibition, at which most French manufacturers will be 
represented, will be the germ of a future chemical 
exhibition embradng all branches of industrial 
chemistry. 

Thb latest news from the Mount Everest expedition 
is contained in Col. Howard Bury’s dispatch to the 
Times published on August 17. Leaving their base 
camp at Ungri, the expedition explored the approach 
to Mount Everest on the north-west. The chief 
obstacles were great glader streams which proved 
quite unfordable in July, and could be crossed only 
where frail native bridges existed. The expedition 
crossed the Kyetrak glader valley on such a bridge, 
and marching by Zambu reached the Rongbuk glader, 
in the valley of which it camped at a height of 

18.000 ft., some miles from the great Rongbuk Monas- 
tery, which stands at 16,500 ft. Progress in this 
direction did not look promising owing to the sheer 
predpices of to, 000 ft. which descend to the Rongbuk 
glacier, and even supposing the ridge summits at 

26.000 ft. were gained, there still remains difficult 
rock climbing at greater heights. In the course of 
their reconnaissance Mr, Mallory and Mr, Bullock 
climbed a peak of more than 23,000 ft., but their 
coolies were unable to reach the summit. August 
was to be devoted to the eastern and north-eastern 
faces of Mount Everest, which have more snow and 
ice on them than the north-western side, and the 
base camp for this purpose was to be moved in the 
vicinity of Kharta, in the Arun Valley. Col Howard 
Bury hopes to find a high pass leading from the 
Rongbuk glader into the valley of the Kharta 
Tsangpo, but finds it impossible to get any accurate 
information from the Tibetans. The weather broke 
early in July, and poor visibility now hampers the 
work. 

The widespread faith in Australia in water-didning 
has led Dr. Griffith Taylor to examine its working 
in the Federal Capital Territory, and he has com- 
municated his conclusions and some quotations from 
the literature of the subject to the Proceedings of the 
Royal Sodety of Victoria (vd. xxdii., N.S., 1921, 
pp. 79-86). He dismisses water-divining as of no 
practical value and as of interest to the psychologist 
rather than to the geologist or farmer. His own 
evidence, however, lilu some other scientific tests of 
the question, is inconclusive. He reports two cases. 
A well was sunk at Ainslie at a pdnt selected by a 
diviner, who “estimated that water would occur at 
about 56 ft.” Dr, Taylor reports that “at gfi ft. 
some water cfune In ; at 64 ft. water was ' bubbling 
in.'” In this case the well was sunk in an area 
where drifts lay on a slope of impermeable beds, and 
water could have been obtained at any site. This 
rikccess was probably mere colnddence, but the pre- 
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diction was justified by the result. In the Mnoad ease, 
another diviner recommended a dte on a ridge 6 t 
shale; naturally, the well was a oompleta failurd. 
Dr. Taylor quotes records of more extensive inqdkie#, 
induding the Guildford case of 1913, an early invea* 
tigation by the Government of South Australia, and 
one in 1920 by the New South Wales Water Con- 
servation Commission. This Commission’s inquiry 
covered fifty-six bores selected by diviners, and of these 
70 per cent, were successful; of ninety-six bores 
selected without the diviners’ aid 87 per cent, were 
successful. The accumulation of evidence against the 
divining-rod is useful, and though it may show that 
the method is of no practical value, many of die 
tests are not conclu<.ive against those who consider 
that certain individuals in suitable circumstances are 
influenced sub-consciously by underground water. 

Sir Frederic Kenvon’s presidential address to the 
Museums Association, in which he set forth his views 
as to the future development and arrangement of 
the British Museum (see Nature, July 28, p. 689), is 
now published in the August issue of the Muteumn 
Journal (Dulau and Co ) 

Rbperrino to recent correspondence in NAfURB, 
Mr. A S. E. Ackermann writes to say that in August 
of last year at Ypres he saw bumble-bees abstracting 
nectar from the flowers of white-runner beans through 
a hole in the side of the corolla instead of in the 
normal manner. 

The camera is being used increaslngh to elucidate 
the habits of birds, and striking success has been 
achieved by Dr Overton in his observations on the 
great horned owl, described in Natural History 
(vol xxi., No. a) It has hitherto been supposed 
that the bird attacks its enemies and prey by means 
of its wings or bill The remarkable series of photo- 
graphs which arc used to illustrate Dr. Overton’s 
article clearlv demonstrates, however, that the bird 
attacks solely with its feet We have seldom seen so 
conclusive a collection of photographs of birds. 

In the June bsue of the Lxmccuhire and Cheshire 
Naturalist Mr. R. Standen records some interesting 
observations of his own and other naturalists on 
the feeding habits of squirrels, with particular re- 
ference to fungi. He has watched squints feeding on 
that most poisonous of fungi (to man), the Fly Agaric 
(Amanita muscaria). They were observed to knock 
off the cap and to eat only the stalk, but so far as 
is known they were none the worse, and appear to be 
immune to this particular form of poison. The late 
Rev. O. Pickard-Cambridge has recorded squtrrela 
as eating Boletus edulis, and Mr. Britten has watched 
them feeding on the Blusher (Amanita rubeseens), 
but both these species are non-polsonous. In America 
squirrels are known to store fun^ adth their otfier 
food, but British squirrels have not as yet been ob- 
served to follow this habit. Mr. Standen’s n<^ false 
many interesting points, such as the distribution of 
the poisonous substance In the dasues of die fungus, 
and the degree of immunity enjoyed by the squinels. 
It is dear that there is much to be kamt about 
the natural Ustory of our Bridab mammala. 
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' Tnx diminutive thrunken heads made by the 
Indians have long been familiar objects in 
«br amseums. In Natural History (vol. xxi.. No. 3) 
Mr. C, W. Mead gives an account of how and why 
th^ were made. The head, with a small part of 
the neck, is severed from the body. A cut is made 
from the base of the skull down through the neck, 
«nd through the opening thus made the bones of the 
sfcttll are carefully removed. The skin and the re- 
maining soft parts are next dipped in the juice of 
the kt^ fruit, which stains them black The skin 
is then ready for the shrinking process. This is done 
by putting a number of hot .stones into the cavity 
and constantly turning the head in order to bring all 
parts in contact with the stones. This process is 
repeated until the head is reduced to the required 
simi Among some of the tribes a single hot stone 
nearly as big as the head is used, and replaced by 
smaller ones until the work is completed. Hot sand 
is also used in some localities liie lips .irc then 
fastened by long pendent cords, and one is run 
through the top of the head to suspend it. Finally, 
the cut in the back of the neck is sewn up, and the 
trophy is completed. Originally a tribal custom of 
celebrating a victory over an enemy, the Jivaro 
Indian was not slow to turn it to commercial use 
when he found that the heads were in great demand 
among white men. We are told that advance orders 
were booked and in due course filled 
Ob. Mariannr Plbhn directs attention in an article 
in the AUgemetne Fitcheret-Zeiiung for August, a trans- 
lation of which has been sent to us by the Editor of 
the Fishing Gasette, to what she n-gards as a hitherto 
unrecognised cause of disease in fish kept in tanks and 
ponds : this is an excessive quantit> of oxygen in solu- 
tion in the water. It is well known that an abundant 
growth of aigss in fish cultural ponds may be very 
injurious. So much oxygen is given off by the 
plants that the water may effervesce when it is stirred 
viotoitly. In such circumstances more of the gas is 
taken up by the blood of fishes than can be used in 
the ordinary way by the tissues, and then a further 
rise in the water temperature may cause the liberation 
of gaseous oxygen in the blood. Vesicles, visible to 
the naked eye, are said to form In the skin, par- 
ticularly on the fins. Similar gas vesicles may form 
in the orbits, giving rise to “exophthalmos.” Gas 
embolisms may even form in the heart and vessels 
of the gills, causing immediate death. Not only 
oxygen, but also nitrogen, may, at times, be con- 
tained b solution b freshwaters to such an extent 
as to be the occasbn of this "Gaskrankheit,” and the 
author plso suggests that gas-forming bacteria in the 
blood of fishes may be the cause of similar effects. 
The matter is one of much importance b salmon and 
trout hatcheries, and, quite evidently, it should be 
the subject of very careful investigation. 

A maoRAM from Asmara (Eritrea) rqrorts a rather 
severe earthquake in that regbn on or shortly before 
August 15. The shock was especially strong at Mas- 
sowah and in the surrourulbg country, at least four 
peoplft bring kilied and about twenty injured, while ' 
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several houses collapsed. As a rule the earthquakes 
of Eritrea are infrequent and of riight intensity. Prof. 
Palazzo, in his catalogue of Ethiopian earthquakes 
from 1400 to 191a (Boll. Soc. Sism. Ital., vol. xix., 
1915. PP. >93~3Sn). .records 143 shocks, the strongest 
of which occurred In 1400, 1884, and 1901. Asmara 
itself seems to be one of the least stable regions. 
Early in 1913 (from January 34 to April 8), 3o8 dis- 
turiiances were registered at the seismological station 
in that place, the strongest of which was of about 
the same intensity as the recent earthquake. 

It is satisfactory to Icam that the valuable work 
of the Kilauea Volcano Observatory is to be main- 
tained, if not extended. Under the supervision of 
Dr. T. A. Jagger, jun., and supported by the 
Hawaian Volcano Researcli Assuci.Ttiun, all changes 
in the activity of the volcano have been chronicled 
for some years, and the earthquakes, local and other- 
wise, have been registered In 1918 a grant of ten 
thousand dollars was made by Congress, and at the 
same time the question of placing the observatory 
under Government direction was considered by a com- 
mittee of the National Academy of Sciences. On 
its advice the control of the Kilauea Observatory 
has been transfeircd to the Weather Bureau. The 
full report of the committee has now been published 
(Proc. Nat. Acad, of Sciences, vol. vi , 1930, 

pp. 706-16). A general scheme of investigation in 
either seismology or volcanology is, it considers, be- 
yond the proper scope of the Weather Bureau For 
the present, the committee suggests that seismographs 
might be added at certain selected meteorological 
stations, and that such work should, if possible, be 
placed under the direction of a trained seismologist 
belonging to the Bureau. While the maintenance of 
the Kilauea Observatory is regarded as of the first im- 
portance, the committee recommends that obseivations 
should be made on all the active phases of Hawaian 
volcanism, and that, especially, the gigantic volcano 
of Mauna Loa, which represents a different stage in 
the development of a basaltic volcano, should be sub- 
jected to an investigation its s}stematic as may be 
possible, taking into account its much greater size 
and the difficulty of access. 

Thb hydrous calcium borate inyoite, described by 
W. T. Schaller from California in 1916, has now 
been found at a second locality, the Whitehead 
gypsum quarry, Hillsborough, .Mbert County, New 
Brunswick. E. Poitevin and H. U. Ellsworth de- 
scribe a number of crystals, confirming the mono- 
clinic character of the mineral (Canada Depart, 
of Mines, Geol. Surv., Bull. 33, 1921). It is “fairly 
soluble ” in water, and separated out somewhat later 
than the massive gypsum, in the cracks of which it 
lies. 

Tmk Geological Survey of Ireland has issued through 
the Ordnance Survey two new sheets of the geological 
map of the country on the scale of a quarter of an 
inch to a mile (i : 353,440). Sheet 5 covers a region 
of unusual interest, and should be specially useful 
to dwellers in Belfast. Educationally, it serves as 
an epitome of the geology of Ireland. It includes the 
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gndsdc axil of Tyrone, the Caledonian area of 
Armagh and Down, with the Newry granite in its 
strike, the down-faulted Carboniferous series of Coal 
Island, and the Cainozcdc granite of the Mournes. 
The Mesozoic beds, protected by the great plateaus 
of basaltic lavas, are well seen encircling Lough 
Neagh. Sheet i6 offers less variety, and shows the 
rapid succesrion of Armorican anticlines and syncllnes 
hi the Devonian and Carboniferous systems round 
Cork dty. 

In a short paper to the International Congress of 
Mathematidans, Strasburg, igao, entitled “Une 
application des pol\nAmes d’Hermite i un problime 
de statistique,” Prof Aifred Guldberg, of Christiania, 
reaches the series recommended for the representation 
of frequency curves and surfaces by Edgeworth in this 
country, and by Charlier, Thiele, Bruns, and otfiers 
on the Continent The large amount of mathematical 
work on such subjects that is bdng done in Scan- 
dinavia is noteworthy, but the application of the re- 
sults of the mathematical work on a large scale to a 
great variety of statistics seems to be required if we 
are to estimate the usefulness of the work in practice 

Thf report of the Royal Observatory, Hong-Kong, 
for the year 1920 by Mr. Ciaxton, the director, shows 
that the usual meteordogical and magnetic results 
have been continued. Automatic records of the tem- 
perature of the air and evaporation were obtained with 
a Richard dry- and wet-bulb thermograph, and the 
direction and velocity of the wind with a Beckley and 
a Dines-Baxendell anemograph. The amount of rain 
is recorded automatlcallv by a pluviograph, and the 
amount of sunshine is registered by a Campbell-Stokes 
recorder. Other observations are recorded by eye 
The mean barometric pressure and mean temperature 
for the year were In fair agreement with the normals. 
The total rainfall for the year was 10788 in., which 
is about 24 in. above the normal. The fall in an hour 
measured 1 44 in. on September 12, and 12 70 in. fell 
in forty-nine hours on July 18-ai. Tracks of sixteen 
typhoons and four of the principal depressions which oc- 
curred in the Far East in 1920 are given in the Monthly 
Meteorological Bulletin fw December. Observations 
from the Philippines are now received in time for 
insertion in the daily weather map. Wireless weather 
telegrams were received from 140 ships in the course 
of the year, and meteorological registers from 170 
ships operating in the Far East. Upper-air research 
is bring considered, as is also the installation of a 
seismograph. 

The Meteorological Magatme for JUy has an 
article on the design of rain-gauges, which affects 
largely the accuracy of rainfall measurements, now 
bdng considered with greater assiduity than in the 
past. The 5000 observers for “ British Rainfall ” 
show the necessity for uniformity and preddon in 
the slgrle of gauge. Universal adoption of the now> 
rec og ni se d standard patterns ef rain-gauge is advo- 
cated, and the rejection of certain obsolete patterns. 
The forma apprr^ are the Snowdon gauge and 
patterns based on ,it, such os the Bradford gauge, the 
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Meteorolo^cal Office pattern gnigs^ and dw 
thwaite gauge. Some of the essential feattfoga glMini 
of an approved gauge are ; The stout brq|ps domat 
ring terminating upwards in a knife-edge, aMctfy 
5 or 8 in. in diameter, which forms the rim it 
the gauge; the vertical cylinder, 4 to 6 in. daep^ es* 
tending from the rim to the upper edge of the fomd, 
which is intended to retain snow and hail, to prevent 
the outsplashing of rain wriiich has fallen tqmn the- 
funnel, and to reduce to a minimum the riak of lose 
due to wind eddies; an inner collecting veseel, wfaidi 
can be removed for measuring the fall wdthout dis- 
turbing the body of the gauge, the latter being slightly 
sunk in the ground; and a capacity of not less than 
10 In. of rain for a daily gauge. Hints relative ti> 
self-recording gauges are also given. Makers of ndn- 
gauges are asked to assist in the elimination of un- 
desirable types of rain-gauge. 

Since its introduction in 1829 the Trevelyan rodeer 
has formed the subject of manv scientific piqiers, but 
thev have nil led to the conclusion that Faraday’s 
explanation of the motion of the rocker was sub- 
stantially cotrect. According to Faraday the motion 
is due to the expansion of the material of the sup- 
port under one of the two ridges on the under- 
surface of the rocker bv heat communicated to the 
material from the rocker This expansion throws 
the rocker on to its other ridge, allowing the first 
portion of heated material to cool until it is again the 
support for the rocker This theon' was put into 
dynamical form by Davis In 187'^, and has been 
accepted as satisfaclorr A recent study of the actual 
motions of a rocker carried out by Prof Chudceihutt!, 
of Calcutta Unhersitv, and given In vol. vl. of the 
Pioceedings of the Indian Association for the Cultiva- 
tion of Science, shows, however, that the theory is 
quite unsatisfactory The tones produced are those 
of the clastic vibrations of the system composed of 
the rocker and its handle, and the pitch of each is 
determined bv these vibrations under the constraints 
imposed on the rocker bv the method of support. 

The third paper on the physical properties of clay, 
read by Mr. A. S E Ackermann before the Society of 
Engineers, contains a record of forty-nine more ex- 
perlments, which carry our knowledge of this subject 
considerably further By boiling the clay and allow- 
ing it to settle, some of the colloidal matter was got 
rid of, and as a result the pressure of fluidity was 
decreased by about 25 per c«)t. When a ffisc is 
pressed into a mass of clay, the mean radial speed 
of flow of the clay underneath the disc Is about one- 
eighth the speed of penetradon of the disc, and 
the mean spe^ of penetration of the disc when the 
load on it is just sufficient to produce die pressure 
of fluidity is about i cm. per minute. Some in- 
teresting experiments were made with the view of 
ascertaining the behaviour of the day Immediately 
below the diee; there appears to be e stagnant cap 
of day wUdi rsmains in contect sritti Ae kfwer 
side of the disc and trnveia with It Evan under 
considerable tangential stress there is no progressive 
strain hi clay centeining per cent, eif water, triilch 
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i 4 tali (Mhcve* M « Mild. The addition of an artificial 
hMd to the top aurface of the *ame clay increasea 
ton preai(ure of fluidity by about 7 per cent, when 
toe addition ia aoo per cent, of the actual head. 
The ezperimenta on diacharging clay under pressure 
through sharp-edged circular orifices are also of rn- 
tenat. The rate of discharge increases more rapidly 
than the rate of increase of pressure, and ultimately 
there is a phenomenon analogous to the pressure of 
fluidity. Reducing the size of the orifice, keeping 
the pressure constant, reduces the discharge per unit 


area of orifice. The initial pressure necessary to 
cause the discharge to begin increases considerably as 
the diameter of the orifice is decreased. Practically 
the same result is obtained whether a disc or a sphere 
is used in determining the pressure of fluidity, and 
the result is independent of the diameter of the disc 
or sphere within a considerable range. Mr. Acker- 
mann’s work on this subject shows promise of great 
value to engineers in dealing with foundations and 
I ret.iining walls, and we trust that his experimental 
work will be continued. 


Our Astronomical Column. 


The Recent Metkoeic Display.— Mr. \V. F. 
Dttining writes that further proof of the unusually 
abundant display of August meteors is provided by 
Mr. S. B. Mattejr, observing at St. Hciier, Jersey, 
on August II dunng the quarter of an hour between 
X4h. and i^h. icm. G.M.T., who saw sixty-two 
meteors. This indicates a rate of about 350 per hour, 
and proves that the shower was witnessed in extia- 
ordinary activity. About 25 per cent, of the meteors 
seen by Mr. Mattey were bright ones, exceeding stars 
of the first magnitude. Their light was frequently 
strong enough to illumine buildings near his place of 
observation: in fact, he describes the effect as being 
somewhat similar to that occasioned by so-called 
sheet lightning. 

Detection of Encke’s Comei. — \ letter •froifi Mr 
J. F. Skjellerup, dated Capetown, July 29, announces 
that he and Mr. W. Reid detected Encke's comet on 
July 37 at sh. ism. G M.T., when it preceded 
19 Sextantis by 31 seconds, and was 2' to the south 
of it, which makes its apparent position R A. 
loh. 8m. IIS., N. decl. 4® 58' The estimates of its 
magnitude by the two observers were 9*5 and bnghter 
than 80. 

The following elements were predicted by Mr 
Matkiewitch : — 

T -1921 July 13-28 G.M.T. 

•.-i84°43'S' 

^l- 334 " 35 ’S 
t - 13 ° 31 r 
log a -o 34598 
e -o'8467i 
log q - 9 ’ 53 M 9 

The above observation would indicate a value of T 
some 0*3 day earlier than the prediction. 

The comet 'will be 19a id. 

The letter states that Pons-Winnecke’s comet was 
observed at midnight on July 37, in R.A. th. 24ro., 
S. decl. 38®, magnitude about 8$. 

Study of the Moon’s Surface.— Mr. Waller Good- 
acre has just brought out the eighth report of the 
Lunar Section of toe British Astronomical Associa- 
tion. dwells on the immense value in seleno- 




G. Pease with the loo-in. M^nt Wilson reflector. 
He states that they show more detail than a 64 n. 
visual telescope would do, even with the best seeing. 
The report contains several charts showing on a 
larger scale much of the detail that has been detected 
on the ifliotographs. One is of the “Straight Wall 
near Thtibit.*' ahosving that it is really by no means 
straight. Bnlargemaits of the ergters Ptolemaus, 
Ciiwius, Copernicus, Arzachcl, Gassendi, etc., show 
muto new di^il, mostly of the nature of tiny craters 
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or narrow cleft',. Mr. Goodacre considers that the 
neM evidence is unfavourable to the theory of meteoric 
form.-ition of the lunar features. Various fine details 
are noted, in particular iin apparent landslip on the 
wall of Birt A. 

Mr. J. W. Durrad contributes a fine drawing of 
Gassendi, showing numerous clefts on the floor, some 
of whidi are new. 

Tiir Distancls of the Globular Clustfrs. — ^The 
Bulletin of th'' National Research Council, Washing- 
ton, D.C., for May last contains an interesting dis- 
1 cussion bctwein Ur. Harlow bhapley and Prof. Tl. D. 
Curtis on this subject. Taking the Hercules cluster 
as an example, they contend respectively for 36,000 
and j6<x) light-vears as its distance. The strongest 
argument for the former distance is th(' presence of 
B stars in the cluster and the demonstration that the 
average absolute magnitude of such stars is zero or 
brighter, judging from the stars in proximity to the 
sun. Prof Curtis prefers to 'work from the average 
absolute magnitude of all stars within measurable 
distance, butt Dr. Shapley replies that the average is 
itself a function of distance, since the stars that are' 
really very laint are altogether lost to view at moderate 
distances. 

Another point discussed is the correlation between 
period and absolute magnitude in the Cepheid 
1 variables. Prof. Curtis gives a diagram showing that 
the case for this corrclatk>n becomes much less con- 
vincing than Dr. Shapley had supposed, when the 
number of galactic Cepheids employed is increased. 
DT. Shapley replies that he used the Cepheid method 
solely as corroborative of several others, and that the 
strongest argument for the correlation is in reality 
dedu^ from the fact that the methods all fall into 
lino so well. 

The discussion also involves the status of the spiral 
nebulae. Dr. Shapley’s estimate of the sire of our 
Galaxy is so great that if the spirals were similar 
objects they would be so remote that we could not 
expect to see novae in them. From the fact that 
several novae have been detected ho concludes that 
they are not stellar, but actually formed of diffused 
matter. Prof. Curtis’s smallw galactic diameter 
permits the view that the spirals are external galaxies. 
He estimates the distance of the Andromeda nebula 
(supposed to be the nearest spiral) as 500,000 li^t- 
years, and invidaes the presence of a zone of occulting 
I matter near the galactic plane to explain the observed 
I distribution of the sjflrals. 

The discussion is highly instructive, and toe method 
of putting the two views of such difficult questions 
side by side is most helpful as a check on over-hasty 
t deductions and a test ot the weaker links in a chain 
of evidence. 
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New Facts of Colour Vision. 

Dr. F. W. Edridos-Grun. 


'TUB White Equation.~The fact that when two or j 

•* three simple spectral colours arc combined a 1 
white is produced which matches that from which 
the spectrum has been formed is the basis of many 
theories of colour vision. It is therefore of funda- 
mental importance to any theory of colour vision. 

In a recent paper (ProMcdings of the Royal Society. 

B, vol. xcii., 1931, p. 333) it was pointed out that 
when an exact match of a red of A 6670-6770 A., a 
green of A 5144-5156 A., and a violet of A 4350-4367 A. 
with white was made, after fatigue with red light in 
the region of A 670/1^1, there was no longer a match 
between the simple and mixed whites, the mixed 
w'hite appearing bright green, and in order that a 
match could be made the green had to be reduced to 
about one-half of the amount required by an un- 
fatigued eye. It is obvious, therefore, that the under- 
lying physioltMical processes are not the same with 
the mixed and simple whites. It should be noted, 
however, that no Mange in the equation is seen 
when the eye is fatigued with red light in the region 
of A 780/1/1. 

Another fact of colour fatigue bears on this point; 
red of A 670/1/1 can be matched with red of the end 
of the spectrum by varying the intensity, and so it 
has been stated that red A 670/1/1, as well as the 
terminal red, affects only the hypothetical red sensa- 
tion. If, however, the eye be fatigued with red of 
the region of A^/1/1, and red of the region A 670/1/1 
be afterwards viewM, this appears yellow, or even 
greenish-yellow, which could not be the case if the red 
sensation only had been affected. 

The Change of Hue produced by the Addition of 
White Light to Spectred Colours . — ^White light is a 
purely reutive term. The white light of the sun is 
not the same as that from an artificial source; the 
term is therefore employed as meaning the combined 
light of the source which is used. In making the 
experiments described, the light was that of a 
looo-candle-power tantalum arc, which, compared with 
sunlight, is yellow. The apparatus used in these ex- 
periments was that described in the Proceedings of 
the R^al Society, B, vol. xcil., 1931, p. 332. 

Various spectral odours were isolated on a screen 
coated with magnesium oxide, and definite proportions 
of white light taken from the source added. Tnc scale 
of white li^t is arbitrary, the maximum amount of 
light it is possible to add being 100 divisions. A 
comparison white light taken from the source was 
used. Each colour became less saturated on adding 
white light. Red first became orange, then yellow. 
Orange became yellower. A 585/1/1, pure yellow, did 
not change in hue. Orange-yellow «nd yellow-green 
became yellow. Green became yellow-green. Blue, 
XqSofi/i, became white, the comjnrison white appear- 
ing vellow. The violet end of the spectrum from 
A480U/1, making a blue on the screen, changed to 
violet on adding 33 divisions of white light; light 
purple, on adding 100 divisions. Wave-length 585/1/1, 
the point where the addition of white light prMuces 
no change of hue, is also the centre pdnt of pure 
yellow and the apex of the luminosity curve. 

The result of these experiments shows that die com- 
ponent part of white light which has the greatest 
lumlnosi^ effect is the hue to which all colours tend 
on the addition of white light. 

The Anomalout White Equation without Colour- 
blindness . — Just as a man mav make an anomalous 
Rayleigh Cfiuation without any evidence of colour- 
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blindness (Proceedings of the Royal Society, B, 
vol. Ixxxvi., ipi3, p. 164), so may a man make an 
anomalous white equation without being colour-blind. 
As an example of tltis, a man was examined who pre- 
sented no sign of colour weakness. He passed my 
card test, lantern test, and spectrometer wlu the ease 
and accuracy of an absolutely normal-sighted person. 
His luminosity curve was taken by the flicker method 
and corresponded with the normal. The wave-length 
of the apex of the luminosity curve was at 585/1/1, 
which is the normal point. When, however, his white 
equation was taken, he put only eight scale-divisions 
of green instead of thirteen and a half or fourteen, 
which is normal, and the mixed light appeared red to 
the normal-sighted. An important fact was noted, 
namely, that after fatigue with red in the region of 
A 670/1/1 the equation changed to him in the satne way 
as tiie normal-sighted, ana he required only four scale- 
divisions of green instead of eight It is quite obvious 
that this ^s not a case of partial red-blindness. 

The White Equation ana Colour-blindness — The 
colour-blind have been classified by some as red- or 
green-blind, in accordance with their white equations, 
those who put too much red in the equation bemg 
classed as red-blind and those who put too much 
green in the equation being classed as green-blind. 
Ibere are, however, many who, whilst agreeing with 
the normal equation, are quite satisfied w’hen a con- 
siderable additional amount of green or red is added 
to the equation. This explains why in certain cases 
some have been described as red-blind by one ob- 
server and green-blind by another. 

A remarkable fact which does not seem to have 
been previously observed is that many colour-blind per- 
sons who strongly object to the normal match, but are 
satisfied with an anomalous equation, will completely 
agree with the normal equation when the comparison 
white light is incaeased in intensity so that it is much 
too bri^t to a normal-sighted pMson. This clearly 
shows that the normal mixed white produces the 
same effect so far as colour is concerned, but has a 
more powerful effect as to luminosity. This is in 
complete accordance with other observations, and is 
found in those cases in which there is abrupt and 
slight shortening of the red end of the spectrum. If 
there be shortening of the red end of the spectrum 
which does not affect A 670/1/1, and A 670/1/1 has its 
normal light value, the mixed light will be more 
luminous than the simple white in the exact propor- 
tion of the shortening. This portion of red li^t not 
producing any effect has to be subtracted from the 
white ll^t. 

These facts are quite inconsistent with a hypo- 
thetical red sensation which is affected by light ot all 
wave-lengths. Another illustration may make this 
point clear. A man with shortening of the red end 
of the spectrum and normal colour discrimination 
will put together as exactly alike a pink and a blue 
or viedet much darker. If, however, the pink and 
blue be viewed by a normal-sighted person through 
a blue-green glass which cuts off the red end of the 
spectrum, both will appear identical in hue and 
colour. This proves conclusively that the defect is 
not due to a diminution of a hypothetical red sensa- 
tion, because all the rays coming through the blue- 
green glass arc supposed to affect the rM sensation, 
and vet we have bm able to correct the erroneous 
match by the subtraction of red light. On the odier 
hand, there are cdour-blind persons who, whilst dl» 
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agreeing with the normal white equation, agree with 
it when the comparison white is diminished in 
intetisiW. 

The tacts in this article, whilst in complete accord 
with those previously given (“The Phvsiology of 
Vidon,” G. Bell and Sons, 1920), are inconsiatent 
with any theory of three fundamental sensations of 
which the other colour sensations are compounded. 

Defects of light perception are quite distinct from 
defective o^our discrimination. All degrees of colour 
discrimination may be classified as dichromic, tri- 
chroihic, tetrachromic, pentachromic, hexachromic. 


and heptachromic. This classification is fact and 
not theory. For instance, tlie dichromic have two 
colour sensations, red and violet, with a neutral divi- 
sion in the spectrum. There arc innumerable varie- 
ties of dichromic vision, as there may be shortening 
of cither end of the spectrum or defects in the 
luminosity curve. When the luminosity curve is the 
same ns the normal there is no evidence to show that 
the perception of white is not the same as the normal. 

I must expnss my indebtedness to Capt. Fulton 
and Mr. Isaacs, of the Boaid of Trade, for their help 
in making these observations. 


Regional 

O UR knowledge of the geology of England is 
enriched by Dr. J. E. Marr’s conception (The 
Naturalist, February, 1921) of Yorkshire as an earth, 
block surrounded by down-folded strata, but with its 
own Carboniferous series little disturbed, owing to 
the ri^dity of a pre-Cambrian mass beneath. The 
block, which became tilted somewhat to the east, has 
had on important effect on the drainage, and even on 
the progress of ice-sheets, in noi them Engtand. 

A useful summary and map of the geolo^ of 
Jersey, by G. H. Flymen, appear in the Proceeding 
of the Geologists* Association, vol. xxxii , p. 151 (1931), 
a Journal that has maintained its characteristic 
features d^ite the difficult conditions following on 
the war. The Geological Survey should find a ready 
sale, even at the price of los,, for its '* Short Account 
of the Geology of the Isle of Wight,” by H. J. 
Osborne White (1921), which contains a coloured geo. 
logical map on the scale of one quarter of an inch to 
one mile. The second edition ot the memoir that it 
succeeds is now exhausted, and we must look back on 
that handsome cloth-bound volume, Issued at 8s, 6d., 
with the customary regief. But Mr. White's treatise 
is not a mere abridgment of the older one, since he 
brings to the work nis wide knowledge of the south- 
east of England, and of the literature of the inter- 
vening thirty vears. He adds original drawings, 
showing the development of the surface and the rela- 
tions of the rocks to well known scenic features, and 
geologists who are fortunate enough to possess the 
memoir by Reid and Strahan must now add its 
successor to thdr libraries before they start once 
more for the island. Here, again, the question is 
rais^ as to whether memoirs bv public surveys should 
be supposed to cover their own “cost of production,” 
or whether their dissemination should, as in Canada 
and the United States, be regarded as a part of 
public education. 

Dr, Arthur Winkler, as Ordnance-officer of the 7th 
Gebirgsbrigadecommando, was stationed at Santa 
Luda, near Tolmlno, in 1916, and found time to ex- 
tend F. Kossmat’s researches on the central Isonzo 
valley. He remarks, in the true spirit of sdence, that 
the war had inflicted wounds on the mountain-sides, 
and that many new exposures required registration. 
His observations, continued in 1918, are now recorded 
in a paper in the Jahrbuch der geologischen 'Staatsan- 
stalt, vol. Ixx., pp. tr-124 (1920), illustrated by numer. 
ous sections ^^ng the Alpine folding of the strata, 
from the Triasslc limestones to flysch of Eocene age. 
Gladal beds, dumped down into the valley, play an 
important part in the dusty groove, and walls of 
pAbly calcicrete are undermin^ by the green swirls 
of the Isonso. Above them tower the crags of con- 
torted limestone, marked bv browp scars where slabs 
of rock have fallen away. Dr. Tinkler’s woilc brings 
back hapider memories than those recently assodated 
with the Bainslm Plateau and Caporetto. 
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Geology. 

The Geological Survey of India issues a handsomely 
illustrated memoir, by C. S Middlemiss, on Idar 
State, which lies on the tropic in the north-east of 
the Bombay Presidency. Evidences of solar weather- 
ing are given in the fine views of granite surfaces. 
The main interest of the district lies in the junction 
of the Delhi quartzite with the underlying series of 
Aravalli schists and gneisses. Quartzite blocks again 
and again appear to be sloped ofl into the .‘Aravalli 
rocks; but the latter cannot in all cases be regarded as 
igneous invaders. The author suggests that the 
igneous masses which penetrate the Aravalli series 
softened the metamorphosed sediments until they be- 
haved as a semi-solid or plastic mass. The floor ot Fin- 
land seems to offer much support to his conclusions 

Dr. W. F. Hume, untiring in his surveys of barren 
lands, has issued, with his colleagues, a preliminary 
report on Abu Durba (Western Sinai). This bulletin, 
dated 1921, is No, i of a series on petroleum research. 
The oil that is traceable at Abu Durba seems to 
have been absorbed from shales into the Nubian 
sandstone, and mav originate (p n) in organic matter 
washed down with the shale-particles into the 
Cretaceous sea. 

A. L Du Toit (Union of S Africa, Geol Surv , 
Explanation of Cape Sheet 28, 1920) traces in Pondo- 
land the ^ great mqnoclinal flexure that, as Penck 
showed, is responsible for the edge of the plateau- 
lands of south-eastern Africa -The down-folding has 
determined the coast-line, and ceased about the close 
of Crelacpous times. The inland region, however, 
continued to rise, since Upper Cretaceous beds, near 
East London, occur 1100 ft. above the sea. The 
shelves over which the rivers reach the sea rijiresent 
successive stages of the uplift. One is inclined to 
ask once more : When was the great peneplain of the 
plateau-surface formed’ How has it escaped dis- 
section inward from its Eocene edge? Has it been 
perpetuated by wind-action in a 'region where rains 
are onlv seasonal and droughts are more prevalent 
than rains’ 

The first pamphlet of the Geological Department of 
Uganda (Entebbe, 1920) is written by E. J. Wayland, 
and i« intended to direct the attention of residents 
to the interest of geological features. The prevalence 
of laterite is discussed ; but we should hesitate to say 
that the iron was “ from the first ” in the state of 
hydrous oxide. Glauconite, mentioned in connection 
with clays, is n silicate and not a phosphate. Are 
not the cubic pseudomorphs in the argillites (p. 11) 
more likely to have been originally pyrite than 
rock-salt? The author introduces (p. 36) a useful 
geographical term, arena, for undulating areas more 
or less completely surrounded by hill-ranges. Tliese 
areas are shown to result from the denudation of 
domes of strata, and rivers run through the sur- 
rounding walls. The Woolhope inller may thus be 
called an arena, and numerous examples occur in the 
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Old Red Sanditooe and Silurian country of Southern 
Irdand. 

From Austraiaiia we receive cotnprehenaive de- 
acriptlons of the " Palteosoic Geology of Victoria,'’ by 
E. O. Teale (Proc. Roy. Soc. Vfctoria, vol. *»xil., 
p. 67), with a map of the Mount Wellington area ; alao 
of the- “Geology of Western Australia,” by A. Gibb 
Maitland, extracted from the Miidng Ham&ook pub- 
lished in 1919 by the Geolorical Survey. The latter 
menudr has excellent sketch-maps and iUustrationa 
throu^out the text, and Includes a laig'e coloured 
geolo^cal map of the State, dated 1930, corre^nding 
mth that described in Nature, vol. cv , p. 498. This 
summary should be serviceable in very many 
libraries in the homeland, and should be maM avail- 
able in all Australian schools. 

In Bulletin 31, at the moderate price of Jt., the 
New Zealand Geological Survey contjnues its illus- 
trated descriptions of the Dominion. The Osborne 
and Whatatutu subdivisions, which are here dealt 
with by J Henderson and M Ongley, lie on the 
east side of North Island, and include peaks rising 
to 4000 ft. on the main divide. Oil is found in the 
district, probably oozing from the Te Aral (Lower 
Miocene) and Cretaceous strata. As usual in these 
bulletins, the authors pay full attention to the origin 
of surface-features, and one of their pleasing land- 
scapes shows us, inddentally, the gathering of 
thousands of sheep under the raised rock-plariorm 
of Waihau Beach. 

New Zealand now extends its responsibilities to 
Pacific isles; and J. Allan Thomson describes (JV.Z. 


Jomnml of Seiemeo and Toeknolqgy, vd. pi. 49, 
193T) the geology of Western Sunoa. The 
tunnels appear to have been used as dwdlini^ and 
terraces for sleq>ing-accommodation have been built 
up in them— a feature that will pleasantly remind 
|la^oers^of the opening scene of Kelly’s “Bird of 

Among American publications, we may note, for 
comparison with the Triassic beds of Cheshire, the 
cemented sand-dunes of Eocene age in north eastern 
Montana (A. J. ColUer, U.S. Geol. Surv.- Prof. 
Paper lao-B, plate iv.), and the cross-bedM M 
Chelly sandstones (Permian?) of Arizona (H, B. 
Gregory, tbid., Prof. Paper 93, p. 31, etc.). The 
latter paper, which is on the Geology of the Navalo 
Country,” conUins notable illustrations of erosion In 
an arid land. E. G. Fenton (Sd. Proc. Royd 
Dublin Soc., vol. xvi., Na 19, 1931, 45. 6a.), 
in his “Studies in the Plmiographv and Glacial 
Geology of Southern Patagonia,” brings us to an un- 
usual 6eld. He has specially examined, through 
years of residence, the results of gladal outwadi and 
of river-erosion between the Andes and the Atlanrie 
coast. He interestingly attributes the hollows known 
as bajoM to the action of water falling over an loe- 
front during a pause in the general retreat of ^ 
pampas gladers. Though he traces several epochs 
of retreat and of renewed glaciation, during srnne of 
which lavas flowed down into valleys cut by rivers 
streaming from the ice. Dr. Fenton finds no evidence 
of any genial interglacial epoch in Patagonia, 

G. A. J. C. 


Artificial Farmyard Manure. 


A N article in the current issue (August) of the 
Journal of the Ministry of Agriculture under 
the above title wmewhat modestly announces what 
must be regarded as one of the most notable advances 
in agricultural science made by our oldest agricul- 
tural research laboratory, the Rothamsted Experi- 
mental Station. For many years the composition and 
fertilising value of farmvard manure have occupied 
the attention of investigators. The chemical problems 
involved at first sight appear simple. When cattle 
are fed with food rich in nitrogen there is a corre- 
sponding enrichment of their excrement. “Cake- 
fed ” dung has long been given a high value by the 
farmer, and on a purely chemical baris its merit was 
recognised by the man of science. Hence such pub- 
lications as “Hall and Voelcker’s Tables,” which 
give the “residual” values of various foodstuffs— 
that is to say, the value of the fertilising constituents 
(mainly nitre^en) in various substances present in 
the dung of animals to which they have been fed. 
But the perplexing fact emerged that dung with this 
higher theoretic value did not give crop increases 
corresponding to its assumed chemical content. 
Nevertheless, so strong has been the effect of the 
publication of these theoretic values that they are 
given quasi-statutory effect Entering tenants have 
generally to pay compensation “ for improvements ” 
based upon the quantity and quaiity of the foods con- 
sumed on the unn during the years preceding their 
entry. 

In the paper alluded to Messrs. Hutdibison and 
Richards indicate the solution of the conundrum. 
Put shortly, they have established that the whole of 
nitrogen in the urine of animals will not be present 
is the manure as applied to the crops tmless a certain 
ratio subsists betwm the nltrogm voided by the 
onimala and the carbonaceous matter of the litter by 
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which the urine is absorbed. It seems to follow that 
“compensation for improvements ” should not be 
awarded on the basis of the food supplied to the 
stock until the valuer is assured that the feeding was 
accompanied by an adequate supply of litter, the 
adequacy being determined by the amount of nitrogen 
voided by the animals. 

Messrs. Hutchinson and Richards show that the 
factors involved are, in the main, biological, not 
chemical. The “making” of farmyard manure is 
essentially the rotting or fermentation of straw. The 
former writer has published a paper {Journal of 
Amcultural Science, 1919, p. 143) which estab- 
iiuies that straw is fermented by a new aercMc 
organism, Spirochaeta cytophaga, and that titia 
organism requires (in addition to air) a su(^ of 
nitrogen, preferably in the form of an ammonia 
compound (sudi as, in effect, urea is). It is riiown 
that the amount of nitrogen required for the fer- 
mentation of 100 Ib. of straw is 073 lb. Furtiier, if 
the nitrogen is in exceu of this amount, it tends to 
pass into the atmosphere as ammonia, with the 
result tiiat, with a free supply of air, the end product 
is dung containing about a per cent, of nitrogen, 
whatever the origmal content of the excrement may 
have been. Under the conditions, however, which 
obtain in the ordinary farmyard, where some portions 
of the heap may receive more excrementltious matter 
than others, the ammonii'lfit free where the nitrogen : 
cellulose proportion is greater than o 73 : too may 
be picked up by those portions where the ratio is 
less, and used to build up their nitrogen content until 
the whole heap reaches the characteristic and uniform 
2 per cent, content of idtrogen. 

Using these results, it has been found Ppssibla to 
make an artificial product, closdy resembBng fern- 
yard manure in appeorsnee as well as in pwpsities, by 
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the of predetenniiied amounts of ammonia 

■alta (siieh as ammonium suiphate) to straw. The 
oomnarcial value of this devuopment may be con> 
s i de rabte . With the advent of the motor the suppiy 
of town dung has fallen off. Many market^gardeners 
are, consequently, in straits, for the so^lled artificial 
manures are lacking in organic matter (humus), with- 
out which many garden and glasshouse crops cannot 
be grown satisfactorily. It may be that the ordinary 
farmer, too, will find a use for the artificial product. 
It is difficult under modem conditions to maintain 
suflSdent animals to make all the straw produced 
Into dimg. A^in, where animal excrements exist 
in abundance (as in milk production), lack of know- 
ledge of the prindples of the interaction between 


I urine and straw leads to much waste of valuable fer- 
tilising material. 

I Anther direction in which these discoveries may 
I have a practical outcome is in removing the soluble 
compowds of nitrogen present in sewage. Under 
' the existing sludge processes very little of this soluble 
1 matter is recovered. It has been shown that if liquid 
sewage is used to ferment straw, the effluent is prac- 
I tically free from nitrogen; it has all been retained 
by the straw. 

I Enough has, perhaps, been said to indicate the great 
j metical Importance of the discovery made by the 
I Rothamsted workers. The sdentific advance Is not 
I less notable, and marks another stage in the capture 
by the biologists of the agricultural field of research. 


West Indian Zoology.* 


By Prof. J. Stanley Gardiner, F.R.S. 


I N 1895 the State University of Iowa, acting through 
Prof. C. C. Nutting, who was alrasdy w^ 
known as a member of several marine expeffltions, 
organised a xootogical exploration of the Bahamas. 
Its object was twofold : to give their people experience 
of marine life in tropical seas, and to secure material 
for morphological and systematic research and for 
ordinary labmtory purposes. So satisfactory were 
the results that Prof. Nutting's staff themselves sug- 

K ited a further expedition, this time to the Lesser 
tilles. Preparations were commenced in 1016, so 
little was the entry of the United States into tne war 
anticipated. Prof. Nutting himself went down to 
proapect in 1917, and finally the expedition sailed in 
April, tqiS, the party consisting of nineteen persons, 
induding six ladies. 

Barbados was first visited, the party camping for 
six weeks in the quarantine station on Pelican Island, 
which was placed at its disposal by the Barbados 
Government. Groups were formed for shore col- 
lecting, row-boat work, launch dredging to aoo 
fathoms, land work, and laboratory observations. 

Barbados Island itself is the most eastern of the 
Antilles, and, although now consisting largely of 
elevated coral and limestone rocks, contains the re- 
mains of land connecting it in early Tertiary times 
to South America. It was then sunk to great depths 
and overlaid by beds of oose, “Barbados earth,” 
noted for their richness in radiolaria and foramini- 
fera. The uplift raised the sea bottom high enough 
for corals to thrive, and subsequent elevations are 
responsible for the terraced effects so aptiarent in the 
topography of the present land. The island is about 
SI by 14 miles, and has now a population of nearly 
300 , 000 . All is cultivated, and land collecting was 
hence little likely to yield results of much value The 
expedition ind^, mainly concentrated on marine 
work, and the more striking animals of different 
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g^ps are described; the whole forms a guide which 
will be of value to future workers. The general 
variety of life is interesting, but the uniformity of aU 
tropical marine life in the coral-reef regions of the 
world is still more striking; indeed. Prof. Nutting’s 
descriptions would apply almost equally well to faunas 
from similar grounds off Ceylon, Seychelles, or Fiji. 

The second camping place was in the British dooi- 
yard in English Harbour, Antigua. Here, on account 
of the heavy swell, work had to be concentrated in 
the harbour and in the neighbouring Falmouth and 
Willoughby Bays. There were compensations in a 
neighboring mangrove swamp with its peculiar 
fauna, in fairly smooth bottom, and in the land being 
little altered and still largely wild, covered with dose 
tropical iungle. There are volcanic rocks of some 
age on tnis side, limestone rocks occurring principally 
in the north of the island, off which are the chief 
living coral reefs. The marine crustacean, holo- 
thurian, and worm faunas proved particularly in- 
teresting. and there are many observations on the 
modes of life of different forms. Clearly, while the 
whole surroundings were not so exdting to the par^ 
as those of the coral reefs of Barbados, the expedi- 
tion must have obtained a large number of animals 
of great interest. Geographically, the mollusca in 
the clearlv capable hands of Mr. Henderson, and the 
fossil geologv in those of Prof. Thomas, may be ex- 
pected to yield valuable information. 

The immediate sdentific results of this expedition 
are not likelv to be great, but the whole idea under- 
lying it, and its sc^, are of great interest, for it 
might well be copied by British universities. Hero 
was a party of nineteen charming people, half of 
whom were interested professionally, while the rest 
were students. They went off for a term, and came 
baA to their university with a glimpse of what 
tropical life really is, an abiding picture which will 
make those who teach interesting to their students, 
for they will be describing what they have seen, living 
forms in their natural environments. 


Thomas Wharton Jones, F.R.S. 


CIR RICKMAN GODLEE’S memoir of Wharton 
Jones, reprinted from the British Journal of 
Ofkmdimolog!/, March and April, ipai (London : 
Geo. Putman and Sons, Ltd.), is a most 
admirable abort study. It gives us in cloee 
compass not only the man's work, but also the 
maoi from 1808 to 1891— a long ufe hi the service of 
pfaSWOlogy and ophdialmol^. Wharton Jones's 
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woric on the capillary drculation and on the processes 
of inflammation is memorable, and was reco^ised 
and honoured by all men of sdence ; but the advance 
of the medical sciences carried the younger men far 
ahead of him. From Edinburgh, where Wharton 
Jones was one of Knox's assistants, and suffered a 
share of the public hatred wtUch flared up over the 
Burke and Hare murders, he came to London in 1838 
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as lecturtT on anatomy and physiology at Charing 
Cross Hospital; among his pupUs were Huxley and 
Fayrer. In 1840 he was elected to the Royal Society. 
From 1851 to 1881 he was i^ofessor of ophthalmic 
medicine and surgery at University College. His 
thirty years of teaching and writing failed to shield 
him in later life from miserable poverty; he fell out 
of the running. He was found at last, in the bitter 
winter of 188^1, "crouched over a fireless grate, his 
shoulders hunched up under a mass of shawls and 
shabby wraps, the picture of destitution ... not only 
very ill, but penniless and starving.” Friends saved 
him, and ccdlected money for him ; Huxley and Fayrer 
obtained from Mr. Gladstone a Civil List pension 
for him ; jenner obtained a Tancred pension for him. 
The work .was ended in London, and for the last ten 
years he lived in a couple of tiny rooms in a cottage 
in Ventnor. 

And here is the immense value of this memoir : that 
we are able to see why Wharton Tones made a better 
job of science than he made of life. His intense 
individualism, his combativeness, his CKMxisition to the 
Darwinian new learning, his perverse liking for small 
personal grievances, his oddities of dress— these 
hindrances, none of them insuperable, yet were com- 
bined to keep him back from anything like the full 
happiness of success. “He seems to have missed," 
says Sir Rickman Godlee, “by so little, much that 
mij^t have made him happy and successful. Bat this 
little made all the difference. . . . When all is said, it 
Is impossible to believe that, on the whole, he had 
more than a verv moderate share of happiness, or 
even of contentment.” 

Perhaps, as there are martyrs of science, so there 
are profiteers of science, men who inflate the value of 
scientific discoveries or seek to “comer” scientific 
facts. Wharton Jones was neither martyr nor pro- 
fiteer. Only he could not get clear away from self- 
preoccupation ; and it is a rathe' unhappy and per- 
plexed face that looks out at us from the frontispiece 
of this masterly study of himt 


Unlrersity and Educational Intelligence. 

Cambridob. — B aron R. von Hiigel has resigned the 
curatorship of the Museum of Arctueology and 
Ethnology, and Dr. A. C. Haddon, Christ’s College, 
has been appolhted deputy curator. Mr. R. W. 
Stanners, Gionville and Caius College, has been 
appointed University lecturer in historical and 
economic geography. Mr. T. G. Bedford, Sidney 
Sussex College, and Dr. J. A. Crowther, St. John’s 
COUe^e, have been reappointed demonstrators in 
experimental physics. 

Mr. F. J. W. Roughton, Trinity College, has been 
elected to the Michad Foster research studentship in 
physiolo^, and Mr. J. H. Richardson, Emmanuel 
College, Wrenbury scholar in political economy. Dr. 
R. L. M. Wallis, Downing College, has been awarded 
the Raymond Horton-Smith prixe In medidne. 

Mr. T. P. T. Plucknett, Emmanuel Collie, has 
been elected Choate memorial fellow at Harvard 
College. 

Mr. H. H. Thomas, curator of the Herbarium, has 
been re-elected fellow of Downing Coll^. 

Two University lecturers in biochemistty are to be 
appointed shortly. 

Prof. H. LEBSsgua, of the Faculty of Sdences, 
University of Paris, has been elected professor of 
mathematirs at the College de France. 

Mr. H. P. Philpot, assistant professor at Univerdty 
College, has been appointed to the professorship M 
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civil and medianical engineering at die Fiasbury 
Technical College; and Mr. A. J. Rale, chief mkmt 
in the department of applied chemistry, to the pro- 
fessorship in that department. The entrance exaauna- 
tion of the college will be held on Tuesday, Sep- 
tember ao 

Loughborough Cou-rgr, I.eicestersh!re, has issued 
a calendar for the academic year igsi-aa, in which 
full accounts of the intellectual and sodal activities 
of the college will be found. Woric is distributed over 
a number of faculties, of which the most prominent 
appear to be those concerned with engineering and 
pure and applied sdence. Full details of the courses 
followed are given, together with a number of full- 
page reproductions of photographs of the workshops 
and laboratories. The engineering departments were 
opened in loiS, and they are deugned to give 
•■pecialised training to boys above sixteen years of agS, 
The course covers five years, during which dme the 
student passes through every department found in an 
engincenng works. On the soeial side there are, 
among other societies, engineering, wireless, and 
chemical and metallurgical societies, while in June 
last the council of the Junior Institution of Engineers 
sanctioned the formation of a sub-section, with head- 
quarters at the college. These societies are doing 
much to bring the student into contact with 
industrial methods, and should serve as the much- 
desired link between the technical school and the 
works. 

The “Handbook of Lectures and Classes for 
Teachers for the Session 1931-22,” which has been 
issued by the London County Counal, contains a 
number of features likely to interest readers of 
Naturb. The teaching of mathematics in elementary 
and continuation schoo.s forms the subjects of courses 
in the section on mathematics ; geography m secondary 
schools and as a pivotal subject m education are the 
themes of two courses in the section on geography. 
Natural science is well represented by a number of 
courses and lectures: Prof. A. Wolf is giving five 
lectures on “Pioneers of Science ”; Sir William H. 
Bragg, SIX lectures on crystal structure; Prof. C. 
Spearman and the Rev. F. Aveling, ten lectures on the 
mentality of individual children ; Dr. W. H. R. Rivers, 
five lectures on the psychology of dreams; Mr. C. 
Burt, ten lectures on intelligence tests; Mr. P. R. 
Coursey, five lectures on war developments in wire, 
less tele^aphy and tele{^ony ; and Dr. C. A. Keane, ten 
lectures on science in elementary schools. There will 
also be two courses' of lectures on laboratonr arts. 
The special sdence lectures are as follows : “ Modem 
Astronomical Theories,” by Prof. H. H. Turner, on 
October i«; “The Wonders and Problems of Food,” 
by Prof. H. E. Armstrong, on November 13; “Fal- 
lades,” by Prof. Karl Pearson, on November a 6 ; 
“Geology as a Basis for Geography,” by Prof. W. W. 
Watts, on December 10; “Yeast, what it is and 
what it does,” by Mr. A. Chaston-Chapman, on 
January 31; “.Murninium and its Alloys,” by Dr. W. 
Rosenhain, on March 16; “The Relation between 
Pure and Applied Chemistry,” by Dr. M. O. Forster, 
on Fdiniary 4; "The Migration of Birds,” by Prof. 

i . A. Thomson, on February 18; and "Vitamins,” 
y Prof. A. Harden, on March 4. All lectures are 
open to teachers employed within the county of 
l^ndon ; those outside the administrative county will 
be admitted where accomrtMdation permits. The 
Coundl has also arranged for the issue to teachers 
of sdence in London schools of tickets of admission 
to the meetings of certain scientific sodeties. Com- 
munications should be addressed to the Education 
Officer, New County Hall, S.B.i. 
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Calendar of Scienddc Pioneera. 

Ai^ fS, 1t14. Mr BanjMiin ThomaMMi, C*mt 

VM RMntora, The founder of the Royal Institu- 

tion and of the Rumford medals of the Rc^al Society 
and the American Academy of Sciences, Rumford 
devoted much time to science and its application to 
practical purposes, and was one of the nrst to show 
that heat was “a mode of motion.” 

AWMt », im. Mr WWam Hersehal died.— Pre. 
eminent among the astronomers of his day, Herschel 
extended immensely the bounds of sidereal astronomy. 
In 1781 at Bath he discovered Uranus. His great 
telescope at Slough was one of the wonders of the 
scientific world. He made extensive observations of 
the moon and planets, first established the motion of 
tlie sun in space, discovered many nebulae, and 
showed that the compements of double stars were 
moving round their common centre of gravity. 

Augwt 25, 1867. Michael Faraday died.— Unrivalled 
as an experimental investigator and as a lecturer, 
Faraday was the assistant to Davy and the successor 
of Brando at the Royal Institution, and in 1813 be- 
came the first Kullerian professor. Though his 
investigations covered a wide range, the great woik 
of his fife was his scries of “ Exportmontal Rescaichos 
in Electricity,” to which all later students of elec- 
tricity owe a vast debt, 

August 28, 1808. Antoine Henri Bae(|uerel died.— 

The son and grandson of distinguish^ physicists, 
Becquerel made himself famous by his memorable 
discovery in 1806 of radio-activity, for which in 1903, 
with the Curies, he was awardra the Nobel prize. 

August 26, 1723. Anten van Leeuwenhoek died.— A 
pioneer worker with the microscope, Leeuwenhoek 
made iihportant discoveries in support of the circula- 
tion of the blood, blood-corpuxles, spermatozoa, and 
other subjects, and contributed na papers to the 
Philosophical Transactions 

Aulust 28, 1838. WDIiaffl Smith died.— The “ father 
of English geology," Smith published his epoch- 
making geological map of England in 1815. 

Ai«ust 28, 1883. ERhsrd MKseherHoh dM.— The 
diacoverer in i8iq of isomorphism and of dimorphispi, 
Mitscherlich spent two years with Berrelius at Stock- 
holm, and then in 183 1 succeeded Klaproth as pro- 
fessor of chemistry In the University of Berlin. 

August 20, 1618. Johmn Hisronymus SehrStsr 
died. — For more than thirty years SchrSter studied 
the topography of the planets. He has been called 
thg Herschel of Germany. His observatory at I-ilien- 
thal, in which Bessel worked, was pillaged during 
the War of 1813. 

August 29, 1666. Ohristian FrisdrMi SehBnbsin 
died.— Schonbein for many years held the chair of 
physics and chemistry in the University of Basle. In 
1839 he discovered ozone, and in 1846 made known 
hU invention of guncotton. 

August 38, 1844. Frunsls Bsly disd.— After amass- 
ing a fortune on the Stock Exchange, Baily devoted 
himself to astronomy. He was a founder of the 
Royal Astronomical Society, reformed the Nautical 
Almanac, e<Bnd a star catalogue, and during the 
years 1838-43 repeated the Cavendish experiment for 
determining the density of the earth. 

August M, 1888.- Joluwn Pstsr Qritss disd.— In 
1858 Griess discovered the first diaro-compound, and 
three years later die first azo.colours, which have pro- 
duced a revolution in the art of dyeing. 

AuMttt 31, 1318. Mr Mm Beiuist Lawss, Bwt., 
d i sd , -A great pioneer in the application of science 
to ogriculhift, Lawes was the founder bf the Rothtun- 
sted Eiverirtiental Station, where for fifty-seven yews 
Gilbert was his collaborator. E. C. S. 
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Societies and Academies. 

Paris. 

Acadeoiy at Scicacu, August 8— M. Lion Guigntird 
in the chair — A. DsmeaHa; Surfaces generate b\ 
circles. — P. Fafsa • The domains of existence of cer- 
tain uniform functions. — M. Petros ; ITic representation 
of the group of 37 right lines in a group of quaternwr 
collincations.— K Ogara : The movement of a particle 
in the field of a charged nucleus — L. Daaoyer : A new 
spectrum of caesium. The metal was contained in a 
quartz lube, with plane parallel quartz ends, and 
surrounded with a wire spiral in which high-frequency 
currents were produced. The whole could be heated 
uniformly in an electric furnace The vapour com- 
menced to be luminous at 100“ C , reaching a maxi- 
mum luminosity at 25'’° spectrum consists of 

fine lines with no trace of a continuous background. 
Measurements of more than 300 wave-lengths for the 
low-lempor.ituru ■.ijectrum ,11c given - -S Procopla 
Magnetic double refraction of mixed liquids and crystal- 
line structure - E. Males and F Oonsslez • A new re- 
vision of the density of oxygen gas. .Special atten- 
tion has been paid to varving the method of ure- 
paring the gas, .and density me.asurements are given 
for oxygen prepared from potassium permanganate, 
potassium chioMte, mercuric oxide, and si'ver oxide, 
and bv the electrolysis of water. Tlu general mean is 
I 43889, differing only by one part In i^ooo front the 
fi^re at present necepfed. 1 4200s. The densities, 
cfissilird aeeording to the method of p^^tion, 
showed no sign of anv systematii error - -A Mallae ■ 
The preparation of a petrol from a fatty oil T-inseed 
oil was passed over a catalyst composed of copper, 
magnesia, and kaolin heated to s^o®-6sn* C Tlie 
volatile product was further tre.ited with hydrogen 
and reduced nirkel at 180® C. After refining, petrol 
and kerosene finrtions were obtained. _ The petrol con- 
tained benzene and naphthene derivatives — G. Varan ; 
The veloeitv of the renetion in the hvdrogenation bv 
platinum blacl^ Tlie rapidity with whleh the hydro- 
genated body formed leaves the surface of the catalyst 
li a governing factor in the velocity of the reaction — - 
V Ytmnilan- The synthesis and dehydration of 
ethylpropvlphen vlcarbinol. Eth\ Ipropvlphenylcarhinol 

was prcpiircd bV the Grignard reaction from propyl- 
phenylketonc and ethylmagnesium hromide. This can 
be distilled without decomjKisition under low pressure 
(35 mm \ but is readily dehydrated, producing an un- 
saturated hydrocarbon, probably 3-phenvl-3- 

hexene —V. tnblmenko ■ The state of chlorophyll m the 
plasts. A study of the causes of the inactivity, from 
the point of view of photosynthetiral reactions, of 
pure chlorophyll prepared bv chemical methods. It 
was found that treatment of the living tissue by vari- 
ous solvents, besides coagulating tne proteid sub- 
stanres in the plasts, produces sensible changes in the 
optical properties of the green pigment. The chloro- 
phyll of the leaves of Aspidistra elatior can be com- 
ple'tcly remoyed by extraction with water. The ab- 
sorption spectrum’ of the material thus extracted Is 
absolutely identical with that of the living leaf The 
chlorophyll is Intimately related to the proteid sub- 
stances of the plasts, and this is probably of a chemlrti 
nature. — M. Romlta : Tlie crystalline inclusions of the 
eieoevtes of Nereis and their relations \rith the eoslno- 
phli granulation. — C. lataditl : Embryonic leaflets in 
relation to pathogenic micro-organisms. Meso- 
dermlc infections are caused by bacteria, fungi, 
spirlllas, and protozoa, whilst infections of the 
ectoderm are produced bv virus, usually Invltible and 
capable of passing filters. 



NATURE 


8.2 


[August ^ 


Sydney 

R*yal SccMy ol Ntir Sautk Wates July 6 — Mr E C 
Andrews president in the chair — W R Browns 
Note on the relation of streams to eeidogical structure 
«ith special reference to boathook bends The in. 
fluence of geological structures on the courses of 
streams as illustrated by certain rivers of New South 
Wales u discussed and it is suggested that whet 
Dr Griffith Taylor has termed boathook bends m 
nvers are m many cases to be attributed to the 
presence of directive geological structures rather than 
to nver piracy and the brt aching of divides — Mane 
BaattvegHe Notes on cassiterite crystms from New 
England district New South Wales and Stanthorpe 
Queensland The crystals were taken duectly from 
hand specimens of igneous rocks obtamed from 
Stannum Pheasant Creek Mandoie Station and 
Stanthorpe Crystal habit varies with locality 
Almost all the crystals are twinned the twinning 
ocnimng on the ^loi) face accordmg to the usual 
law Doublets are the commonest grouping but 
trifdets and guartuplets were also observed —Dr E L 
Tamer and h H H WUsoa The decomposition of 
dimethyl oxalate by acetic acid Pure methyl acetate 
may be prepared by the action of 8o per cent acetic 
and on dimethyl oxalate the theoretical quantities of 
reactants beiM used The yields obtained are virtually 
theoretical -Dr I A Cettoa The Kurraj ng earth 

S uake of August 15 1919 Ihe special feature of the 
lurrajong earthquake is the peculiar Y shaped 
character of the isoseismals One arm of the Y and 
Its stem he subparallel to and superimposed over the 
Ime of structural weikness shown by the Kurrajqng 
fault and the Glenbrook monocline The other am 
of the Y IS not known definitely to coincide with a 
fault sone The direction ewrespends to a major 
direction of tectoi ic weakness (he Permo^Car 
boniferous geownclme — and also to numerous large 
faults in the A^aitland district It is suggested that 
the earthquake was caused by block f lulting m whjch 
the south eastern corner of a crustal block has foun 
dered This would account for the peculiar form of 
the isoseismals The shape ot the boundary of the 
sound area confirms the Y shaped form of the iso. 
•eumals 
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